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Table 1. Geographical information of location of the collected barley germplasm in National Plant Gene Bank of Iran
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Iran Ardebil ey 38°25'N 48°30'E 14
Iran West Azarbaijan e oluly3T  38°3'N 46° 17'E 60
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Table 2. Coding for plant traits for evaluation of traits in barley (Guidelines of International Bioversity Institute)

Plant traits 28 Clis Coding S
Growth habit (GRH) gy esle 3 Erect wal il 5. Intermediate Lol sa 7. Prostrate ..l
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Auricle pigmentation (AUP) Sy, 1.Green ;..  2.Palepurple <K, 2 3.Purple Lz 4. Dark purple o5z
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Glume and awn length (GAL) Sy 5058 dsb 1. Shorterthankernel «is 51 5065 2. Askemnel «1s.5u 3. Longer than kernel «is i 5. 4. Twice sis i ;55
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Table 3. Mode of traits used for grouping of barley germplasm collection by K-Means cluster analysis method

Cluster ab

Plant traits Sl 1 2 3 4 5 6 7 8 9 10
Area code &sT e Js 90000 161010 110509 250000 140000 31200 190322 220100 60400 10000
Auricle pigmentation = «,1,: 8 &K, 4 2 1 1 1 1 1 2 1 4
Stem pigmentation s, 4 1 1 1 1 1 1 1 1 4
Growth habit Lyosle 3 7 7 3 3 7 5 7 5 3
Grain row number Gls Cusy sl 2 6 6 2 2 6 2 6 6 2
Lemma color W, 4 1 1 2 1 2 1 1 3 4

‘_;LMJ;A-?M)JJJ‘MJw\Oy.QS_ )bé\ﬁquﬁj\ybaj;h 3 355 90 4 g Sl —F J g
gbjﬁrﬂy\gpjwdx-ﬁf@uég ool

Table 4. The number of samples in 10 groups resulting from cluster analysis in the main collection and the

number and percentage of samples assigned to the core collection of barley germplasm

058 PRI g ot (3 5SS PRI g W
Group Main collection  Core collection Percentage of main collection
1 213 22 10.33
2 99 14 14.14
3 161 19 11.80
4 773 77 9.96
5 901 91 10.10
6 88 14 15.91
7 246 25 10.16
8 264 29 10.98
9 318 31 9.75
10 87 11 12.64
Total ¢ seme 3150 333 10.57
@_gfw\.(agj,,\_?)wbuxp\ow@m Osld jasla wlal a8 51 OLi) aiun 48 same )
Ay Sl Go1d pat sl sl g,y aS das o0 DL 4SS Slaw 53 Ol ds o b 5 S Slaw s
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Table 5. Descriptive statistics parameters of quantitative and qualitative plant traits in the main collection and core collection of barley germplasm

Main collection ol 0,805 Core collection et O 5 SIS
Plant traits A8 ols N* Min Max  Mean/ Mode  Shanon Index SD CV._ N* Min Max Mean/Mode _ Shanon Index SD cVv
Area code J=-as 314 1000 25000 158000 - 70499.6 446 33 1000 25000 155000 - 71996.8 46.4
DH din b b5y, 229 136 183 158.09 - 7.549 478 23 141 183 158.43 - 7.72 4.87
DF S5, 516 141 189 162.12 - 7.637 471 47 141 189 162.85 - 10.40 6.39
DM Saaytiy, 1820 101 215 205.67 - 6.536 318 17 193 215 204.65 - 6.365 3.11
AUP oSS e, 315 1 4 1 0.35 0.683 - 33 1 4 1 0.41 0.768 -
STP Blootsls o5, 315 1 4 1 0.36 0.723 - 33 1 4 1 0.38 0.812 -
PH(cm) <5 s 315 35 125 75.129 - 14.23 18.9 33 35 125 74.68 - 1341 17.9
GRH iy osle 315 3 7 7 0.84 2.035 - 33 3 7 7 0.89 2.194 -
YLD a5 She 311 241 1890 195.67 - 127.14 64.9 33 7.95 908.17 207.92 - 145.28 69.8
1000GW(g) als,ymoz 311 15 69 4351 - 0683 157 33 15 69 44.5 - 0.696  15.6
RN 6ls Casy sl 314 2 6 6 0.59 1.885 - 33 2 6 6 0.64 1.975 -
SPL deadb 218 25 154 6.236 - 1.496 23.9 22 25 154 6.531 - 1.744 26.7
NSS diw s anin sl 314 34 35.6 17.35 - 4.343 25.2 33 34 35.6 17.73 - 4.748 26.7
AWC Loy, K, 229 1 5 2 0.37 0.55 - 23 1 5 2 0.36 0.629 -
LEC WS, 314 1 5 2 0.56 0.885 - 33 1 5 2 0.53 0.891 -
GRC G S, 229 1 5 2 0.59 1.123 - 23 1 5 2 0.63 1.069 -
GLC K, 229 1 4 2 0.62 0.651 - 23 1 4 2 0.64 0713 -
LAB oSy ol 132 3 7 7 0.51 1.191 - 13 3 7 7 0.27 1.248 -
LH Wosy s eSS 852 1 3 3 0.02 0.103 - 96 1 3 3 0.02 0 -
GLH pl? O35 158 S 852 1 4 1 0.56 1.232 - 96 1 4 1 0.54 1.199 -
GAL Sy s plf Jsb 852 1 4 1 0.87 0.872 - 96 1 4 1 0.90 0.943 -
LET Wigs 852 1 3 1 0.53 0.812 - 96 1 3 1 0.59 0.863 -
RHL ATy e s db 852 1 2 1 0.88 0.904 - 96 1 2 1 0.91 0.926 -
SPD i oS15 852 3 7 5 0.82 1.223 - 96 3 7 5 0.81 1.214 -
*Different data's for N were due to some traits were missing in a number of samples Sl 03 50 s g 51 (@30 55 Slhas 1 s o5y s 5N s Splis s *
YaA
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Table 6. Comparison of qualitative traits in the main collection and the proposed core collection of barley germplasm using Mann-Whitney and Wilcoxon tests

Goal o oo s sy olias S5 8 6K, wlu ool 6Ky oK, K, WK, als Ky b8 K, oSy ool W eSKay, a8 oSy, pifS sy eSS Wy ST, S S b alaw oS5

Test o407 Area code GRN AUP STP AWC LEC GRC GLC LAB LAH GLA GLH Lemma type RHL SPD
Mann-Whitney U 5.12 4711 5.041 5.097 2580 5.054 2.625 2.540 8.658 4.061 4.043 3.996 3.829 3.985 3.877
Wilcoxon W 5.68 5.267 5.342 5.347 2862 5.340 2.822 2813 9.523 3.997 3.996 3.991 3.974 3.990 4.342
z -0.30 -3.27 -1.426 -0.82 -123  -0.792 -0.55 -1.570 -0.02 -0.33 -0.104 -0.315 -1.006 -0.369 -0844
Asymp. Sig. (2-tailed) 0.76 0.001 0.154 0.411 0.217 0.429 0.581 0.116 0.977 0.736 0.917 0.753 0.315 0.712 0.399
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Table 7. Discrimination function analysis of quantitative traits between the main collection and core collection of barley germplasm
Tests of equality of group means o5 & Ko 6 4l 05057

Wilks' Lambda F dfi  dh Sig.
Area code S5 por Joue 0.931 0.295 1 4 0.616
Days to heading i 5eb U 39, 0.634 2.313 1 4 0.203
Days to flowering AU S, 0.621 2.445 1 4 0.193
Days to maturity S, b3, 0.960 0.167 1 4 0.704
Plant height S5 gl 0.852 0.692 1 4 0.452
Grain yield 4ls > Slas 0.878 0.558 1 4 0.497
1000 Grain weight $1s 138 05 0.992 0.032 1 4 0.866
Grain row number als Gy slias 0.600 2.667 1 4 0.178
Spike lenght A J5b 0.632 2.330 1 4 0.202
Spikelet/spike Al )3 doki Sldas 0.655 2.103 1 4 0.221
¥oo
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Fig. 1. Bi-plot of first two principal components for plant traits in main collection and core collection of barley germplasm
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DS: Days to heading, KW: 1000 Kernel weight, GY: Grain Yield, STP: Stem pigmentation, AUP: Auricle pigmentation,

AWC: Awn color, GRH: Grwoth habit, RN: Grain row number, GLC: Glum color, GRC: Grain color, PH: Plant hight, NSG:
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Development of cultivated barley (Hordeum vulgare L.) germplasm core
collection in the National Plant Gene Bank of Iran

Shahmoradi. Sh.

ABSTRACT

Shahmoradi. Sh. 2022. Development of cultivated barley (Hordeum vulgare L.) germplasm core collection in the National
Plant Gene Bank of Iran. Iranian Journal of Crop Sciences. 24(4): 390-406. (In Persian).

The large number and high diversity of genetic resource collections usually affect the accuracy of assessment
and exploitation of the potential of these resources. The core collection provides the solution for the challenges
of genetic resources manegement. This study aimed to develop the core collection of native barley germplasm of
Iran. The germplasm collection of barley germplasm (Hordeum vulgare) in the National Plant Gene Bank of Iran
includes about 3150 native barley accessions with high genetic diversity. The core collection of barley
germplasm was developed in five main steps. For this purpose, from 2011 to 2019, the traits of native barley
accesions of Iran were evaluated. Then, by using the data of evaluated traits and collecting site, the collection
accessions were grouped based on their similarityies. The strategy used for the grouping was evaluated based on
a hierarchical structure defined based on the areas of collection and qualitative morphological traits. Variation in
other morphological traits in different groups obtained from cluster analysis was also studied. By grouping
similar accessions and selecting 10% of each group, the level of allele diversity increased in the core collection.
The barley core collection was developed with 333 accessions which accouned for more than 10% of the main
collection. A comparison of Shannon index values in the core collection with the main collection showed that the
core collection had higher diversity for most of the qualitative traits of the index. The results demonstrated that
the selection of right accessions for the core collection and its efficiency in preserving the diversity of the

germplasm of main collection in a smaller and more accessible collection.

Key words: Barley, Genetic diversity, Morphological traits, Principle component analysis and Shannon

index
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