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Table 1. List of the studied species, collectida and number of accession for each species
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Table 2. Descriptive statistics of the characteristaluated for 109 Iraniafegilops

Character an Sl k/liil:» Sl ol Bloul byl Olpis g Ople pasle
Mean Min Max SD Var cv Ha

Days-to-booting s lal>, b3, 162.94 14850 180.50 4.59 21.08 2.82 0.56
Days-to-heading alow 00l b 55, 17053  152.75 186.75 6.40 40.91 3.75 0.49
Days-to-anthesis il es S35, 174.84 15550 201.50 7.56 57.10 4.32 0.76
Days-to-maturity S, U39, 202,37 185.38  209.63 5.16 26.59 2.55 0.73
Grain filing period ~ wls o o0 2753  7.88  52.88 5.94 35.27 21.57 0.56
Plant height (cm) wg el 2536 1116  52.46 7.43 55.23 29.30 0.73
Peduncle length (cm)  Sily, Jsb  5.27 0.85  19.45 3.47 12.03 65.81 0.53
No. of stem node  «ilu ;50,5 slaws  3.26 1.78  5.03 0.65 0.43 19.99 0.55
Stem diameter (cm) ailo s 1.47 0.87 2.67 0.41 0.17 27.81 0.83
Leaf length (cm) Spdsk 497 1.26 12.80 2.69 7.21 54.08 0.86
Leaf width (cm) Spee 047 0.18 1.00 0.19 0.04 40.15 0.97
No. of fertile tillers 5.l sloaxsy sy 3510  4.53  152.98 22.46 504.41 63.99 0.73
Spike length (cm) s Jsb 6.57 1.73  11.93 3.07 9.43 46.71 0.99
No. of spikelet axlos ol 6.08 1.63  11.63 2.30 5.28 37.78 0.94
No. of grain/spikeletaxlo. o als slas 2,54 1.01 559 0.95 0.90 37.34 0.49
No. of grain/spike  alow s albbslas 1478 3.51 2851 5.83 33.96 39.43 0.92
1000-grain weight (g) als e 59 9.98 1.06 19.09 3.20 10.23 32.04 0.66
Grain yield/plant (g) abosle 475 0.02  20.52 3.37 11.35 70.94 0.57
Biomass () olss 3158 838  98.38 13.92 193.88 44.09 0.66
Harvest index calsy ey 1590 1.92  60.88 10.70 114.54 67.33 0.68

& Min, minimum; Max, maximum; SD, standard deviatidar, variance; CV, coefficient of variations; H,a8mon’s index.
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Table 3. Mean and coefficient of variance (CV) of@morphological characters in differedgilops species

DH DB DA DM GFP PH PL LL LW NN
5 Mean ..l 164.71 174.64 178.24 206.77 42.06 29.17 434 649 051 3.19
g CV (%) 1.75 278  4.00 1.45 19.99 11.46 38.30 17.59 12.29 16.56
3 STD  NFT SL  NSp NGSp NGS GW GY Bio HI
§' Mean .Sl 154 3077 1022 828 195 1609 9.10 4.56 36.93 12.99
CV (%) 19.91 2811 943 1157 7.00 13.69 16.76 42.76 33.14 52.59

DB DH DA DM GFP PH PL LL LW NN

> Mean ..Sl. 163.95 169.75 17586 202.78 38.83 19.20 4.34 279 034 3.31
5 CV (%) 171 252 320 235 17.92 16.86 17.79 35.14 15.20 15.12
‘% STD  NFT SL  NSp NGSp NGS GW GY Bio HI
oy Mean .Sl 1.16 49.05 3.68 269 211 550 980 2.98 27.18 10.10
CV (%) 10.65 34.87 56.22 34.76 2525 28.63 21.55 63.83 33.78 68.80

DB DH DA DM GFP PH PL LL LW NN

> Mean ... 163.33 174.00 183.17 205.83 425 43.83 1477 7.05 043 3.60
® CV (%) 1.79 278 505 1.65 31.07 1546 36.51 31.33 24.77 21.74
Jé_ STD  NFT SL NSp NGSp NGS GW GY Bio  HI
g’. Mean ..Sil 151 2582 1013 9.23 1.90 17.27 500 220 3280 7.92
? CV (%) 1121 2211 1323 14.86 13.23 9.01 24.70 78.77 59.07 67.92
DH DB DA DM GFP PH PL LL LW NN

Mean .Sl 162.50 168.96 171.50 201.33 38.83 32.13 8.16 3.23 033 351

> CV (%) 112 2,07 3.04 1.370 20.37 11.50 1639 18.69 13.38 12.75
3 STD  NFT SL  NSp NGSp NGS GW GY Bio HI
§ Mean .Sl 1.28 4528 553 508 1.97 10.04 960 4.42 2478 19.50
& CV (%) 831 37.13 647 9.66 4.19 1312 9.24 31.36 28.68 61.18
DH DB DA DM GFP PH PL LL LW NN

Mean ... 159.50 166.14 169.57 196.85 37.35 2349 4.82 948 081 2.48

5 CV (%) 318 3.88 322 275 16.62 12.42 84.25 19.57 1521 23.16
Q STD  NFT SL  NSp NGSp NGS GW GY Bio HI
@ Mean ..Sil 230 1756 943 7.34 3.07 2258 1630 6.26 35.36 17.00
CV (%) 10.07 3460 14.18 1721 1246 20.22 12.11 36.47 42.30 34.76

DB DH DA DM GFP PH PL LL LW NN

> Mean ... 164.95 173.85 176.15 20435 39.4 2327 348 513 059 3.30
& CV (%) 321 384 528 167 3021 19.94 36.48 30.04 16.79 16.41
7 STD  NFT SL  NSp NGSp NGS GW GY Bio HI
= Mean .Sl 151 1971 674 750 223 1674 920 3.28 25.66 12.19
CV (%) 1027 46.93 16.09 15.44 17.94 24.26 17.92 70.14 39.79 57.45

DB DH DA DM GFP PH PL LL LW NN

5 Mean ... 163.63 171.02 17530 20321 39.58 28.09 569 3.47 036 3.80
= CV (%) 249 361 409 1.83 19.22 13.22 29.16 33.17 1852 16.14
é, STD  NFT SL  NSp NGSp NGS GW GY Bio HI
% Mean .Sl 1.30 4622 518 4.68 198 929 900 3.98 29.60 13.52
CV (%) 10.86 3321 1371 1155 4.25 13.43 14.29 39.04 25.42 40.72
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Table 2. Continued

aalol =Y Jga

DB DH DA DM

GFP

PH

PL LL LW NN

s‘% Mean .5l 160.21 165.16 171.21 197.85 37.64 1738 446 206 0.26 3.21
% CV (%) 3.24 2.60 2.15 2.08 14.68 22.41 55.04 26.30 16.98 17.26
g STD NFT SL NSp NGSp NGS GW GY Bio HI
% Mean .5l 1.06 5272 2.22 3.67 436 1649 9.60 8.30 36.43 29.75

CV (%) 9.03 7197 1416 1938 16.44 27.22 2854 68.65 57.78 50.36

d> e G 59, 1,50 w5 4 HI 4 Bio «GW «(NGS <NGSp «NSp «SL «NFT «STD «NN «LW <LL «PL «PH «GFP DA «DH DB

s o5y (28 oS Job (Sl Jsb g g5yl ails ik 090 «Sujals b (S U g, Slidl 00,5 b 59 caliins joebs b g, it
Sidroga «ild i 39 caliw 1o ails dlaws sl jo ails o sl dlasy alew Job igr 1o 55,b sloamy slaes a8l a8 a8l yo 0 5

easlsy sasls o ol slaalul
DB, DH, DA, DM, GFP, PH, PL, LL, LW, NN,STD, NFT, SINSp, NGSp, NGS, GW, GY, Bio and HI indicate: d&y
booting, days to heading, days to anthesis, daphysiological maturity, grain filling period, plaheight, peduncle length,
leaf length, leaf width, no. stem node, stem di@meto. spikes, spike length, no. spikelet, noingrper spikelet, no.rgins
per spike, 1000-grain weight, grain yield, Biomasd harvest index, respectively.

Table 4. Correlations coefficients among graind/i@hd agro-morphological traits in differekdgilops species

o Specie§ @45
Character Cau. Cra. Cyl. Neg. Spe. Tau. Tri.  Umb.

Days-to-booting ] al> b 55, 0.28 -0.02 -0.08 -042 -0.13 -0.02 -0.18 0.23
Days-to-heading aliw ;50 B 3, -0.49 -0.18 -0.14 -056 -0.37 -0.06 -0.25 0.32
Days-to-anthesis  Lzdl o5 b 35, 048 -0.13 -0.26 -0.68 -0.37 -0.15 -0.30 0.33
Days-to-maturity S Sy B 35, 0.23 -0.22 -0.24 -0.48 0.02 0.07 0.11 0.05
Grain filing period  ails jo 5 0500 052 -011 020 031 049 019 048 -0.25
Plant height (cm) @ elis)| -0.17 035 054 011 064 0.83 049 0.68
Peduncle length (cm) iy, Jsb -0.11 -023 038 041 059 010 026 063
No. of stem node a3l ;50,5 slaws 054 0.04 049 -019 032 037 0.66 0.69
Stem diameter (cm) a8l Hlad -0.50 0.18 0.35 0.58 0.24 0.40 0.36 -0.25
Leaf length (cm) Sy dsbk 0.75 -0.17 0.60 0.42 0.49 0.37 0.48 0.25
Leaf width (cm) Sy 036 -0.18 046 -0.05 0.34 045 047 0.11
No. of fertile tillers 595l Ay olas 0.68 059 0.89° 0.23 0.42 0.79 0.78° 0.8
Spike length (cm) abw Jsb -0.42 0.32 0.02 -0.07 -0.46 0.28 0.35 0.09
No. of spikelet azdin sloa 0.33 0.41 0.27 091 -0.39 0.38 0.29 0.14
No. of grain/pikeletazl . s als slass -0.11 -0.25 0.52 -0.36 0.57 0.35 0.03 -0.03
No. of grain/spike  ale ;s ails sl 0.24 0.22 054 082" 040 053 031 0.11
1000-seeds weight(g) ~ «ils ,ls» o3 038 0.07 050 073 091* 052 -0.07 0.34
Grain yield/plant (g) ails o Slas -0.22 066 -0.13 -0.005 0.14 0.34 -0.02 -0.13
Biomass (g) (0,5 ologm 0.52 0.34 0.84 095" 0.89 0.73° 085 0.75

" and™: Significant at 5% and 1% probability levels,pestively.

WA PV WCES ORI I TURNIU I PV

T The species are including: Cacgudate; Cra, crassa; Cyl, cylindrica; Neg, neglecta; Spe, speltoides;

Tau,tauschii; Tri, triuncialis; Umb, umbelulata.

Jsb g dils 0, 8lee oy adaly S0 B 5l ol las Ol aina) cpl 50 edwl Cavots @l 4 axgi L

Sy Jsb b ails o Slhas 5 092 bas e U oo b JSSly by (o095 il b Slio (o Lally) 457 285 axes
5 Cude Sen Al Umbdlulata 4 o LS p95 5l 10,95 slaaiss 8 Wiges lgieds ol s0g
Sy Job g ailo o Slae o adal) ols lid g)ls me Gl sre akyly cliloy @l L als 5 Slee DM
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Table 5. Mean, deviation of total mean and standaxdation of measured traits in different groupsivkd by cluster analysis

_ . Jolasgs 1% cluster pgd adgs 2 cluster  pgw aigs 39 cluster ol adg> 4Mcluster  gseme  Total

Trai = M Di SD M Di SD M Di SD M Di SD Mean SD
Days-to-booting il al> o b 3, 165.56 2.62 3.60 159.42 -3.52 5.28 160.21 -2.73 5.19 163.12 0.18 3.61 162.94 4.59
Days-to-heading Al ;o0 b 59, 17552 498 4.71 166.21 -4.32 6.71 165.16 -5.37 4.29 170.28 -0.25 5.45 170.53 6.40
Days-to-anthesis SLedl 05,5 b 59, 18159 6.75 6.65 169.27 -557 557 171.21 -3.63 3.69 173.10 -1.74 6.55 174.84 7.56
Days-to-maturity Sl d S, b3y, 20655 419 2.93 196.64 -5.72 557 197.85-4.52 412 202.74 0.37 3.67 202.37 5.16
Grain filing period &ls Had 5 0,90 2496 -257 581 27.38 -0.15 471 26.64 -0.89 3.91 29.64 211 6.28 27.53 5.94
Plant height (cm) (o gilo) &gy elis )| 29.31 3.95 8.85 23.88 -1.48 264 17.38 -7.98 3.89 25.97 0.61 5.86 25.36 7.43
Peduncle length (cm) Gasilo) JSSly Jsb 5.73 0.46 5.11 482 -0.45 4.23 446 -0.81 2.46 537 0.10 1.85 5.27 3.47
Leaf length (cm) (o i) Sy Jsbo 6.16 1.20 1.71 9.72 476 1.69 2.06 -2.90 0.54 3.89 -1.08 1.55 497 2.69
Leaf width (cm) o sil) Sy 2,0 0.53 0.06 0.10 083 036 0.11 0.26 -0.21 0.04 0.40 -0.07 0.11 0.47 0.19
No. of stem node aBles 40 0,5 slases 3.13 -0.13 0.53 254 -0.72 0.56 3.21 -0.06 0.55 357 031 o0.61 3.26 0.65
Stem diameter (cm) (o slw) dsles lad 1.54 0.07 0.25 235 0.88 0.17 1.06 -0.41 0.10 1.32 -0.14 0.18 147 041
No. of fertile tillers g ;0 59,k azyy olus 23.71 -11.39 10.03 17.89 -17.20 6.20 52.72 17.62 37.94 4124 6.14 16.69 35.10 22.46
Spike length (cm) (o sibo) alsw Jobo 9.20 2.62 191 9.73 3.15 0.80 222 -4.35 0.31 549 -1.08 1.92 6.57 3.07
No. of spikelet s o sl sl 8.42 2.34 1.22 755 147 1.03 3.67 -2.42 0.71 496 -1.12 1.76 6.08 2.30
No. of grain per spikelet amlin o als olass 203 -051 0.29 3.09 055 0.40 436 182 0.72 2.08 -0.46 0.36 2.54 0.95
No. of grain per spike Al 4o als slaws 16.98 2.20 3.20 23.23 8.46 4.02 16.49 1.71 4.49 10.32 -4.46 4.08 14.78 5.83
1000-grain weight (g) (5 Sls 5o 59 0.82 -0.18 0.22 1.63 0.63 0.21 0.96 -0.04 0.27 0.96 -0.04 0.19 1.00 0.32
Grain yield per plant (g)  (¢,5) a3 ;0 ails 5,Slas 3.32 -1.43 243 6.43 1.69 2.29 8.30 3.55 5.70 3.97 -0.78 1.59 475 3.37
Biomass (g) (£,5) &l slplsl wlge  33.78 2.20 13.69 3594 436 1541 36.43 4.85 21.05 27.13 -4.46 8.66 31.58 13.92
Harvest index csls y asls 1047 -543 7.16 17.05 1.16 6.15 29.75 13.86 1499 14.26 -1.64 7.20 15.90 10.70

T M, Di and SD indicate mean, deviation from totsan and standard deviation, respectively.acias s laitiul Blysl 5 JS Sl 51 Bl il c0g,5 uSiles satmoslis i jar : SD ¢ Di M 1
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Figure 1. Cluster analysis 8&gilops accessions using all measured traits by Ward’smuim variance method
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Figure 2. Cluster analysis #&gilops species based on all measured traits using Waretod
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Abstract

The genus oRegilopsis an important wild relative of common wheat, dinel species in this genus
have a key role in hexaploid wheat evolution arey thre the donor of D and B genomes, directly and
indirectly. To assess the agro-morphological vemmin IranianAegilops species, 109 accessions
belonging to 8 species collected from differentaref Iran were evaluated. Statistical parametars f
traits were calculated and Shannon’s index and gtlgpit coefficient of variance were used to
estimate genetic diversity. The results of desegptstatistics showed a considerable variation
between and within different species. The highakiesof the coefficient of variance was observed fo
grain yield, harvest index, plant height, numbefegfile tillers, leaf width, leaf length and biosw
respectively. In addition, the highest Shannondeinwas belonged to main spike length, leaf width,
number of spikelets per spike and number of gran gpike, respectively. Correlation coefficients
between grain yield and other characteristics endtudied species was different and related ta thei
genomic structure. Principal component analysiatifled three components that explained 79.95% of
the total variation of measured traits. Dendrograbtained from cluster analysis revealed that
phonological and agro-morphological traits coulddugtinguished different species from each other.
In total, the results of this research revealed tin@re is a high level of genetic diversity infditnt
species of IraniaAegilops and therefore special attention to this germplessnecessary.
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