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Genetic Diversity in a Part of Bread Wheat Germplasm
of National Plant Gene Bank of Iran
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¢s—¢ie (Hagenblad et al, 2012)
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Table 1. Number of bread wheat accessions received from different countries for study of genetic diversity

saS & gai Sl BYAY & g0 Sldss siS @ gos 3ldas siS PEPVCIRIN S
S5 55 =y =y

Country No of Country No of Country No of Country No of

accessions accessions accessions accessions

Afghanistan 23 China 47 Italy 14 Syria 2

Argentina 13 Colombia 1 Japan 58 Turkey ) 16

Australia 4 (former) East Germany 4 Kenya 1 United Arab Emirates 1

Austria 8 Ethiopia 1 Mexico 3 USA 57

Belgium 1 France 12 Pakistan 3 Yugoslavia 19

Brazil 2 Greece 1 Peru 1 Unknown 10

British Indian Ocean Territory 13 Hungary 4 Portugal 30

Bulgaria 20 India 1 Romania 7

Central Africa 2 Indonesia 1 Russia 15

Chile 1 Iran 73 Switzerland 1

ok (A;fu_(:ﬁj St ol (S35 55 il 4 by e %TC,» Aals o6 )3 ok S S 03 Slao il s 4 o —Y g
Table 2. ANOVA for the measured traits of check cultivars in augmented design for evaluation of bread wheat accessions

MS Sl o SiLs

Jb 359 sl gls) s aolin Sl ol sl
alow &ls Ao dy Sy sl i s ol s
L @337 e ) Spike length 100 seed weight ~ No of tillers ~ Plant height ~ Stem diameter ~ No of spikelets ~ No of flowerlets
S.0.V. S s gl df. per spike per spikelet
Block S b 15 0.03™ 0.04™ 0.21"™ 43.31™ 0.03™ 0.53™ 0.03™
Check cultivars dals o6, 2 31.62" 0.57" 1.08" 1248.06™ 0.83" 0.75™ 5.34"
Error e 30 0.06 0.02 0.17 41.04 0.04 0.66 0.03

ns and **: Not significant and significant at 1% level of probability, respectively.

.M):;’{\Ldusa-\c]aﬁ):)bg;u} Dlsgme b 5 4y g NS
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Table 2. Continued

Y J)Ja— PR

MS  Sln e S0Ls
&l sl o 8 sldas 59 Slss G 5o, sldss 3 5y Sl als 0
a5 sl s GAJKU LI 6&.\1?\5@;417;» 41....«@
- No of seeds No of Days to Days to Days form Seed weight
o bl per spike nodes flowering heading heading to of five spikes
S.0.V. Sl e df. flowering
Block oS5 15 0.82"™ 0.11"™ 3.36™ 0.41"™ 3.36"™ 0.07™
Check cultivars dals o 2 1615.18"™ 0.15"™ 24.65" 30.40” 24,65 19.49"
Error [ 30 0.45 0.06 3.40 0.22 3.40 0.08

ns and **: Not significant and significant at 1% level of probability, respectively.

.M,:diidu»lcb):)l:@.u} DI gme b o 5 4y g NS

ol (,4;? 55 S g 53 0dd (S oIl ST Slio gl o 5 slao LT Y Jsd
Table 3. Statistics data for the qualitative measured traits in bread wheat accessions

sla L osls Lasls
Traits <l Median Mode Shannon index
Spike density i (S5 5 5 0.903
Awns of spike w0351 s &S 7 7 0.832
Glum color K, 1 1 0.888
Glum hairness oSS0 0 0.586
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Fig. 1. Histogram of spike density (a), awns of spike (b), glum color (c) and glum
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Table 4. Statistics for the quantitative measured traits in bread wheat accessions

. s Range Min. Max. Mean Std. CV%
Traits ol Deviation
Spike length dewdsb 135 55 19.0 12.70 2.25 17.69
100Seed weight sbhassjs 5.0 2.0 7.0 4.21 0.76 18.12
No of tillers eyl 8.0 3.0 11.0 6.92 1.53 22.17
Plant height spelsl 87.0 63.0 150.0 118.06 13.21 11.19
Stem diameter sl ks 20 3.0 5.0 3.92 0.57 14.49
No of spikelets per spike diw o apliasli 14,2 14.0 28.2 20.46 221 10.83
No of flowerlets per spikelets ki3 4l sl 5.0 2.0 7.0 4.32 0.86 19.80
No of seeds per spike diw s alasls 84,6 18.8 103.4 59.26 13.75 23.21
No of nodes Bl 308 sl 2.0 3.0 5.0 3.90 0.38 9.64
Days to flowering AU 5,0 30.0 187.0 217.0 201.24 5.18 2.57
Days to heading e U0l 32,0 174.0 206.0 189.42 5.48 2.89
Da gjjgr?r‘]gead'”g B o ’::r: 9.0 70 160 1182 180 1526
Seed weight of five spikes diwmnalbosy 23,0 3.0 27.0 12.04 3.31 27.52

als slda w3 b slas ) Jgl Lo
OLaj g i ahiw iy ils 055 5 aliw 5o
033 ool il ge s 2 el
3 ki3 4sl8 sl el iy w5 0
5 i Ole) g i aliw 53 dls slues
Ao 055 o ol 4l g 5 5355 (AAE
Sl god (L1 ASTT iy &5 g LS50 5 4l
oLl 53 Ol o anine) 6795 S
5867 (i 1) 5826 «( pn) 6791 (s
sdze Y1) 6864 (Js ;) 5164 ((anil )
5929 (J ;) 5186 (45 ;) 5289 (S, T
5 (Olwilas)) 5276 (LSS 0T odmze SNLI)
S gade Hlue o i (glyls (a-liil) 5784
Ol iy 45 s gy Iyl ol il I
b palan U o) o (K85 gladi sad
LA gos Ll s olwlis 5, Shes (ol 5=
odmze Y1) 5895 (0l 1) 5617 S5
5879 (0l 1) 5429 «(=15) 5716 (LS T

Y¥o

Cho alsyoculan £ 5 oLl

230l ]

> o

j‘ é}\ Qe 4
03 g axlas S0 L;,‘bj L;Lhﬂb}w CJ\:-&)&
._3";? 2 < |

2012)

v S\ ﬂd

)2

<3, (Aghaee Sarbarzeh,

55 g 5l gl g5 puE 5 55
30l e ALS 05 el 3 3 4o e
s g2 SN Do i Sey O g uSUS
S 3 5 Il a8 5 ol Dl
b als 3 Sl o daly 5 515 Olis Slio o
53 45ls 059 5 (F=2/PYT) akicw 55 4l sl
L (s lsime 5 Sta (=2 /YAT) diws
SNl Jy b5 (== /0F") a5 e Lis |
gl sme g gie (F=—+/FYT)
J:\:QL&;L;L@\‘_;U&&}A{QJ‘?J @Lﬁ
Q\,@j‘u,:%/?‘d;\&!d;ﬁ@
ool (Y Jsdis) i als s 1y Laesls

ail g dlaaddgo 31 eSS a s s e ol o



Ol o (LS 05 ESTL 0L pS oSl )5 51 (b 3 (S55 g5

,;4|>>\M‘4|>Mojj‘w@ul;ojw\ma%l{(,\f‘w}&ipjcw—a Jgde

@»fumsw,aﬁtw,u@@;&:,w
Table 5. Features of wheat germplasm with highest amount of seed weight of five

spikes, 100seed weight, number of seeds per spike and lowest amount of plant height
and days to flowering

) S 4 ga g s S [ FIREARE
Traits oo Accession No. origin Number/amount
2675 i 34,200
e e apan .
41.._“ o ml:-d)j . 5716 Jagan 24.168
Seed weight of five spikes 5164 Portugal 24.119
5895 USA 23.80g
5752 Afghanistan 6.79
5671 Japan 6.50
2465 ran o4
. . ran .
<> e 03 5716 Japan 6.39
100 seed weight 5329 Australia 6.29
5675 Japan 6.29
5563 Iran 6.1
5753 Iran 6.0g
6783 China 103.4
5895 USA 103.0
5164 Portugal 101.2
6791 China 98.4
Al )3 4ils sl ggg; ?(légoslavia gig
i ndia .
No of seeds per spike 2308 Russia 944
5727 Japan 93.6
5929 USA 93.0
5276 Afghanistan 90.6
5516 Japan 63cm
5510 Hungary 79cm
ool 5509 Hungary 80cm
#e0 5740 Japan 82cm
Plant height 5206 France 85cm
6834 USA 87cm
5699 Japan 89cm
5224 Japan 187
5911 Australia 187
_ 5932 USA 188
SR BTPE 6753 China 188
Days to f|owering 5302 Af _hanlsta.n 188
5335 Pakistan 188
5185 Portugal 189
5703 Japan 189

OKes 5 (Sbomn Lo 5 Ol 41 0L 0 o
J—d>s (Mohammadi et 2002)
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Table 6. Coefficient of correlation between the measured traits in bread wheat accessions

Spike 100 seed No of Plant Stem No of No of No of No of Days to Days to days from
. length weight tillers height diameter spikelets flowerlets seeds per nodes flowering heading heading to
Traits Sl per spike per spikelets spike flowering
100 seed weight Gl e 055 0.10"
No of tillers oy 3ldad -0.08 0.07
Plant height spgs,l 0 0.07 0.09" 0.08
Stem diameter sl 008 0207 -0.04 021"
No of §pike|et5 i 3 ok sl 0.27 -0.16 -0.05 0.18 0.18
per spike .
No of flowerlets s el s 0.02 0.04 -0.05 -0.07 -0.03 0.16
per spikelets o
No of seeds per spike i 53 415 sldas 0.10" -0.19™ -0.05 -0.11" 0.08 0.50™ 0.50™
No of nodes Bl o8 sl 0.06 -0.14™ 0.019 0.29™ 0.057 0.12" -0.10" -0.06
Days to flowering P Sy sl 0.29™ -.093" -0.038 0.14™ 0.063 0.290" -0.06 0.11" 0.19™
Days to heading @alen b5y, 5ls 0,26 -0.16" -0.05 0.12" 0.05 0.30" -0.11" 0.12" 0.22" 0.94"
Days from heading 51 5y slass 0.00 0.20" 0.08 0.07 0.007 -0.09 0.15" -0.08 -0.12" -0.006 -0.31"
to flowering A il
Seed weight o 0.15" 0.49” 0.007 -0.02 0.24" 0.35" 047" 0.69 -0.12 0.06 0.024 0.082
alow @ $ls0)s

of five spikes

*and ** : Significant at 5% and 1% levels of probability, respectively.
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Table 7. Principal component analysis for study of genetic diversity of bread wheat

accessions
Component 43
Js! £33 £ eoler )
Traits Sl First Second Third Forth  Fifth
Spike length i b 0.45 -0.02 027 -032 -0.15
100Seed Weight &3 Ao O35 -0.04 0.44 0.68 -0.34 0.00
No of tillers dondy Sl -0.09 0.05 019 031 0.65
Plant height Gy g 0.17 -0.22 058 0.48 0.06
Stem diameter Wl ks 0.28 0.12 048 0.15 -0.46
No of spikelets per spike i )5 aolin sl 0.73 0.02 -003 028 -0.10
No of flowerlets per spikelets ok )3 ol sltas 0.31 061 -036 008 0.8
No of seeds per spike i 53 4l sl 0.67 0.51 -0.38 021 0.04
No of nodes Blo 5308 slaw 0.24 -0.43 019 049 0.04
Days to flowering LRI PPNTS 0.67 -0.51 0.05 -036 032
Days to heading i B 5, sl 0.69 -0.59 -0.06 -029 0.14
Days form heading to flowering AU asabin I 55, sl -0.18 0.33 034 -014 049
Seed weight of five spikes s =y 41> O) 0.56 0.72 019 -0.06 0.01
Eigen value 039 slude 2.73 2.32 161 117 106
Cumulative proportion (%) A pew 2099 38.79 51.16 60.15 68.30
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Table 8. Trait means of the groups developed through cluster analysis by K means method in evaluation of bread wheat accessions

Cluster 4 g
s £5 N 2 e T (e (e (o (a2

Traits <Y First Second Third Forth  Fifth Sixth Seventh Eighth Ninth  Tenth
Spike length deeds 1257 1287 1330 13.76 1228  13.33 13.08 12.07 1139  13.23
100 seed weight 43 o 0 4 4 4 4 4 4 4 4 5 4
No of tillers amy 3l 7 6 6 7 7 7 7 7 7 7
Plant height Syl 114 97 120 97 117 130 119 101 127 133
Stem diameter bk 4 4 4 4 4 4 4 4 4 4
No of spikelets per spike div s alin sl 224 20.6 214 215 202 223 19.7 19 185 20.9
No of flowerlets per spikelets ediap ool 51 4.9 45 4.3 4.3 4.8 3.8 4.3 35 4.3
No of seeds per spike diw ys 4ol 86.8 70.3 66.4 598 603 765 47.9 50.1  39.8 55.8
No of nodes wlo 5305 slaas 4 4 4 4 4 4 4 4 4 4
Days to flowering AU, sl 203 199 208 210 198 201 206 197 198 202
Days to heading alaa b5y, 0l4s 191 187 196 198 186 189 194 185 186 190
Days form heading to flowering AU L msalin 3l a5l 12 12 11 11 12 12 12 12 12 12
Seed weight of five spikes dw @l 055 1726 1433 1294 1085 1234  14.72 9.64 1024 881  11.94
No of members Alaclslas 32 33 42 17 84 35 52 50 48 77
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Table 9. Distance value of the groups developed by K means cluster method in bread
wheat accessions

Group

o5 2 3 4 5 6 7 8 9
1 25.24 23.22 34.75 28.63 18.88 40.35 41.13 50.50
2 27.90 21.93 22.68 33.49 34.09 21.53 43.60
3 23.64 19.23 18.93 19.30 31.60 33.54
4 29.11 39.79 25.94 25.35 42.18
5 21.50 19.29 18.95 23.35
6 32.24 39.73 37.95
7 23.96 18.56
8 28.05
10 19.10

Slg 5700 01 pl T U (S5 slas s
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