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Genetic Diversity of Durum Wheat Genotypes Using Agronomic Characteristics
and Molecular Markers
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Table 1. Names / pedigree of 25 durum wheat
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Genotype No. Name/pedigree
1 18E-SORA/2*PLATA
2 18E-GUAYACAN
3 18E-CBC 501
4 18E-CMHS82A
5 18E-SNITAN/3/STOT
6 18E-ALTAR 84
7 18E-STOT//ALTAR 84/ALD
8 18E-AINZEN-1/SORD 3
9 18E-CAMAYO
10 18E-CBC 509 CHILE/SOMAT 3.1
11 18E-BCRIS/BICUM
12 18E-ALTAR 84/STINT
13 18E-ALTAR 84/STINT//SILVER 45/3/GUANAY
14 18E-ALTAR 84/STINT//SILVER 45/3/STOT
15 18E-CBC 509 CHILE/SOMAT 3.1
16 18E-LYMNO 8/3/RASCON 37
17 18E-SRN 1
18 18E-AINZEN-1//HYDRANASSA30/SILVER 5
19 18E-CBC 503 CHILE
20 18E-G-1252/Zardak
21 18E-Zardak/3/61-130/414-44//Cak79
22 Saji (Check)
23 Zardak
24 Gerdish
25 Sardari
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Table 2. Analysis of variance (mean square) for traits of durum wheat genotypes under rainfed conditions

4y > Shee 3 Slos 3 Slos s ST Sl BISELEC ool g e BISEIEC slas) Caglas

ssl3T @l S5 o SHS el by Cows gy Sl Jebs IS i s, SUsles 6

df. Grain Biological Straw RWL Days to Harvest SPAD Stomatal days to Stomatal
S.OV. Sl lio yield yield yield flowering index conductance anthesis resistance
Replication NS 2 120.4™ 110.02 11.80 0.009" 0.3™ 0.001 18.05™ 101.4 9.6 413267.8"
Genotype <Ss5 24 724" 364.40" 244.06" 0.050" 17.5 0.009"" 31.50" 493.2" 60.1" 901614.6"
Covariance bl S 1 19.6 294.20 186.30
Error [ (ig) 14.8 60.01 59.60 0.003 3.8 0.001 9.10 45.5 3.1 136435.9
CV (%) Sk o Ao 13.5 12.2 23.03 20.1 1.1 6.6 6.2 18.4 0.9 25.1

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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Table 3. Mean ccomparison durum wheat genotypes based on agro-physiological traits in rainfed condition

Syl 6hs s Shas s Slas TN oesls o Sl 59y lass Cnglie Culda P T Ol e
(Jsb 7o 265 LS5 el ) (Jsb 7o 0265 s, S Slsles £ Elass, &l i 5
(S o 0 320 5) S s
Genotyp Grain Straw Biological Harvest Days to days to Stomatal Stomatal SPAD RLW
No. yield (g) yield yield index flowering anthesis resistance conductance (g/g.h)
(g) (g) (mmol/m’s) (s/m)
1 31.60ad 43.35ab 74.95ad 0.421df 171bc 185ac 1300ch 32.4ej 48.9ad  0.07jk
2 33.18ac 40.31ad 73.49ae 0.451cf 172bc 187ab 909¢h 60.6ab 49.6ad  0.02k
3 28.46ae 41.91ac 70.37ag 0.404ef 168¢ 187ab 1429ch 38.7ci 55.3a 0.27cg
4 29.99ad 34.49bf 64.48bi 0.465cf 171bc 184bd 693gh 49.0be 46.1ce  0.21¢j
5 33.11ac 41.60ac 74.71ae 0.443cf 172bc 184bd 1386¢ch 36.3dj 46.7be  0.30cf
6 19.39fg 36.39ae 55.78f1 0.347f 175ab 185ac 604h 45.6bf 543ab  0.21lei
7 19.24fg 34.76bf 54.00gj 0.356ef 175ab 185ac 1759bf 24.7ij 46.6be  0.34be
8 21.31eg 33.22bf 54.53¢) 0.390ef 171bc 180df 1626¢cg 29.8f) 48.2ae  0.19f)
9 26.72bf 24.94cf 51.661) 0.517ae 175ab 177f 2579ab 21.8i) 50.8ad  0.46b
10 16.73¢g 20.53ef 37.26j 0.449cf 173ab 185ac 1809bf 30.81] 48.5ae  0.24dh
11 34.30ab 47.54ab 81.84ab 0.419df 172bc 184bd 1227dh 36.1dj 47.8ae  0.6la
12 32.60ad 19.62ef 52.22hj 0.624a 172bc 185ac 1242dh 44.3bg 49.3ad  0.35cf
13 34.34ab 36.39ae 70.73ag 0.485af 171bc 177¢ 1363ch 49.9bd 44.8de  0.13gk
14 2491cg 34.45bf 59.36di 0.419df 173bc 181ce 1277¢ch 26.8hj 47.7ae  0.23dh
15 29.45ae 17.94f 47.39ij 0.621ab 168c 185ac 927.8¢h 42.3ch 49.7ad  0.21ei
16 28.74ae 21.79ef 50.531) 0.568ad 173ab 184bc 1599cg 26.1hj 48.0ae  0.09ik
17 32.68ac 36.69ae 69.37ah 0.471af 173ab 188ab 1832be 26.9hj 49.8ad  0.36bd
18 24.17dg 45.44ab 69.61ah 0.347f 175ab 189a 1416¢ch 19.8j 45.1de  0.15gk
19 28.05ae 36.53ae 64.58bi 0.434cf 173ab 177¢ 1312¢ch 30.01 46.5de  0.31cf
20 27.91ae 35.21bf 63.12ci 0.442cf 172bc 176f 858fh 55.0ac 45.1de  0.07jk
21 33.16ac 40.09ad 73.26af 0.452cf 171bc 176f 2812a 44.7bg 48.1ae  0.12hk
22 33.42ab 23.78df 57.20ei 0.584ac 168c 176f 917eh 66.6a 53.lac  0.38bc
23 21.36eg 33.38bf 54.74gj 0.390ef 171bc 176f 1610cg 28.3gj 43.1de  0.30cf
24 29.55ae 53.13a 82.68a 0.357f 178a 177ef 2228ac 20.9; 46.7be  0.12hk
25 35.88a 42.59ab 78.47ac 0.457bf 171bc 177 2064ad 24.11j 40.8¢ 0.46b
LSD 1% 8.4 17.2 17.6 0.15 43 3.8 808.9 14.7 6.61 0.03

el 0 0315 OLE5 A€ Oy geo 4 ADCAE Jlis (g1 ol 0t LiSTT 5T 5 gl o5 0 g 5 Lok S73 el 4 ba o, Kle blie o~

The letters followed values are summarized by the first and last letters in mean comparison. i.e., ae stands for abcde.
In each column, means sharing letters are not significantly different at 1% level of probability (Duncan’'s multiple range test).

For name and pedigree of genotypes see Table 1.
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Table 4. Stepwise regression analysis for grain yield of durum wheat genotypes under

rainfed condition

FJt R2 Jde Silas

a3 P
&7 Bl b o5 S,
df. F Adjusted Traits b t Tolerance  VIF
S.0.V. St e R2
Regression oSy 4 1647 0.72  Constant b 93,60 33"
Residual sulest 20 TNS s JS sl 0.01 7.9% 0.67 1.4
Total Jgoo24 NSPS dia s dbssls 20,52 -3.9" 0.50 1.9
5SW diwm 055 3,10 3.6 0.39 2.5
Anthesis ~ $Lles S b 55,508 20,48 03" 0.57 1.7

.CM‘OMTO}:&MKJJMJ}OM})‘}QW

WARRS| P clu BRI EYSCVIPIS FSERNE N S PR S P) 1
ns and **: Not significant and significant at % probability level, respectively.
YLD =93.6+0.01(TNS) - 0.52(NSPS) +3.1 (5SW) -0.48(Anthesis)
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Fig. 1. The dendrogram resulting from cluster analysis based on the attributes of the
stepwise regression model for yield of durum wheat genotypes under rainfed condition
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Table 5. the results of discriminate analysis for the characters entered in the regression
model under rainfed condition

‘_;‘4,&? @ Bl J"ﬁl" ‘_;L&a_}_)? ol G”f&f"ﬂ- L;L&o}; J{
Cluster analysis groups Forecasted groups Total
1 2 3 4
1 8 0 0 0 8
Slds % 8 g 0 0 7
= Count 6 0 6
Sl sl 5 a0 0 0 4 4
Original groups 1100 0 0 0 100
Loy 2 0 100 0 0 100
Percent 3 0 0 100 0 100
4 0 0 0 100 100
1 8 0 0 0 8
slas 2 0 7 0 0 7
. _ Count 3 0 0 5 1 6
odd A slaoy S 4 0 0 0 4 4
Approved groups 1 100 0 0 0 100
PP SIOUP 93 2 0 100 0 0 100
Percent 3 0 0 83.3 16.7 100
4 0 0 0 100 100

53 p3033 048 Slac s 55 Slio dIS 4 25 1 ol (slaos 5 ol Dlis o S0Le - Uil

SERPS
Table 6. Agronomic characteristics of groups resuting from cluster analysis of traits of
durum wheat genotypes under rainfed conditions

Traits olw
ey S i = 03 Sdles TG 54, sluw Al 53 &l sldas ls JS slaw
Grouns Weight of five Number of Number of Total number
P spikes days to anthesis grains per spike of seeds
1 7.21 208.92 39.18 1262.21
2 7.99 185.43 37.93 675.90
3 7.23 177.44 35.08 837.56
4 5.29 176.42 25.70 881.83
- G - eh e . T
s 53 p5053 p 8 GlacS 55 (S S5 w sl 5
Iyl 85 WARD g, 5l eslazal L zudS E35 o 03 (Aghaee Sarbarzeh, 2012)
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Fig. 2. Banding patterns of 25 durum wheat genotypes using ISSR-10 primer
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Table 7. Percentage of polymorphism, the total number of bands and polymorphism
information content of the primers used

iy é‘y‘ LU 63 gdoes 6“‘0&*’ sldss L5La;)\§- sldss RWESYS
b rln ®p) oukd 2S5 S (e 50
Primer Primer sequences Range Reproduced  Number of  Polymorphism  MI PIC
code band (bp) number of  polymorphic (%)
places sites
1 IS-16 5-DBDACACACACACACACA-3 300-1000 11 11 100 3.19 0.29
2 IS-15  5-GGATGGATGGATGGAT-3 400-1500 7 7 100 1.75 025
3 IS-14 5-GACAGACAGACAGACA-3 300-1000 10 10 100 3.2 0.32
4 IS-13  5-AGAGAGAGAGAGAGAGYT-3 300-1400 6 6 100 0.84 0.14
5 IS-11 5-ACACACACACACACACC-3" 200-1000 9 9 100 2.79 0.31
6 IS-10  5-GAGAGAGAGAGAGAGARC-3’ 400-1500 15 15 100 4.05 027
7 1S-9 5-CTCTCTCTCTCTCTCTG-3 400-1500 11 8 72.7 2.32 0.29
8 IS-7 5-GTGTGTGTGTGTGTGT-3" 400-1000 6 6 100 1.86 0.31
9 1S-6 5-CACACACACACACACAG-3 400-1500 8 8 100 2.88 0.36
10 IS-5 5-AGAGAGAGAGAGAGAGC-3 400-1500 11 9 81.8 198 0.22
11 IS-1 5-ACACACACACACACACYA-3 400-1700 12 11 91.6 2.42 0.22
9.63 9.09 95.1
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Fig. 3. Cluster analysis of ISSR marker data for durum wheat genotypes
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Fig. 4. Biplot based on ISSR marker genotypes for both the first and second principal
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Fig. 5. Correlation between agero — physiological traits under rainfed conditions and
molecular data using Manthel test
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