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Abstract: Aegilops tauschii Coss. is the donor of wheat D genome and hosts abundant genetic variation in
the germplasm resources. The Ae. tauschii Coss. germplasm accessions from China which genetically differ from
the resources in Middle East are an important source. In order to better protect and utilize the Ae. tauschii Coss.
resources, 762 accessions collected from China were subjected for the diversity analysis using the molecular
markers and the spike traits. Followed by the grouping results of SSR analysis, the candidate sets of Ae. fauschii
Coss. core collection were constructed by using 10 spike morphological traits including spike width, spike length,
lemma width, lemma length, glume width, glume length, grain width and grain length under different genetic
distances and different sampling ratios. Four parameters including mean difference percentage, coincidence rate
of range, variance difference percentage and changeable rate of coefficient of variation were deployed to evaluate
the usability of the candidate core sets, followed by a test using principal coordinate analysis. As a result, the core
collection which was constructed by Euclidean distance and LDSS method with 10% sampling ratio was able to
maximize the genetic diversity of Ae. tauschii Coss. in China with the smallest number of accessions.
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Fig.1 Unrooted UPGMA tree for Chinese Ae. tauschii Coss. accessions
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Fig.2 Spike morphology of three representative
Ae. tauschii Coss. accessions

Table 1 Ten spike morphological traits of Ae. fauschii Coss. accessions from different sources (mm)

PR [P Shaanxi {1 F4 Henan HriE Xinjiang

Traits F-¥{H Mean brifE2E SD F-H{H Mean brifi2s SD SFH{H Mean brifi2E SD
/MK SL 9.66a 0.15 10.03a 0.10 8.32b 0.08
I GLL 6.99a 0.08 7.19a 0.06 6.33b 0.06
PR 55 GLW 3.25b 0.05 3.42a 0.03 2.57¢ 0.03
SMFK LL 7.36a 0.10 7.23a 0.05 6.36b 0.05
HMETE LW 2.78a 0.05 2.89% 0.02 2.25b 0.03
NFEK PL 6.90a 0.13 6.60a 0.08 5.67b 0.07
HNFEGE PW 2.00a 0.07 1.94a 0.03 1.52b 0.03
% SW 3.44b 0.06 3.71a 0.05 2.68¢ 0.04
#i kK GRL 6.70a 0.12 5.84b 0.09 5.08¢ 0.08
58 GRW 2.84a 0.32 2.45a 0.03 1.86b 0.03

AR FRERIRTE a= 0.05 K E225 A 3 A FRERTE a=0.05 K 1225 3%
The same letters means that there is no significant difference at 0.05 level, different letters means significant difference at 0.05 level. SL: Spike
length, GLL: Glume length, GLW: Glume width, LL: Lemma length, LW: Lemma width, PL: Palea length, PW : Palea width, SW: Spike width,

GRL: Grain length, GRW : Grain width.The same as below
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Table 2 Eigenvalue differences of spike morphological traits between 8 primary core collection subsets and original collection

FHIE G ES FEA T MEK PEiK EiTE AMRR AMEIE RIK RE O ARRK IREEE
Eigenvalue Genetic distance ~ Sampling SW SL GLL GLW LL LW GRL GRW PL PW
¥J{E (mm) JERhE 3.28 934 684 308 698 264 587 238 6.39 1.82
Mean W R 30% 340 928 684 325 704 282 592 234 660 191
20% 3.55 942 697 342 720 298 615 245 6.71 2.01

10% 357 935 704 342 724 3.0l 596 248 6.72  2.00

5% 3.57 9.13 6.94 3.40 7.23 3.09° 592 273" 6.67 2.00

LR aeHiEN) 30% 3.43 937 691 329 709 286 600 237 665 1.94

20% 358 938 695 344 721 3.00 615 249 670  2.00

10% 3.64° 930 6.97 352" 717 3.05 6.14 2.55 6.80"  2.00

5% 3.65°  8.99 7.06 3560 7.29 3100 5.92 2720 6810 2.09

Ji% AR 0.65 126 083 059 08I 0.49 1.11 0.81 098 041
Variance W EC B 5 30% 074 149 101 069 09 057 126 110 116 045
20% 0.76 1.59 1.11 0.73 1.05 061 1.33 1.37 1.16 045

10% 0.85 1.79 123 077 117 067 1.29 1.64° 126 048

5% 096" 215" 1487 076 128 078 1.36 225" 133 0.54

HCH R 30% 0.70 1.45 0.98 0.65 0.93 0.55 1.20 1.08 1.13 0.46

20% 0.73 1.62 113 0.68 1.00 058 1.22 1.35 1.08 045

10% 0.80 1.74 1257 076 1.07 0.65 125 161" 1.15 0.47

5% 094" 2.01 1457 0.86 126 075 1517 2217 127 0.55

W= JEF BT 450 1048 6.77 4.04 6.09 3.85 594 1477 6.77 2.63
Range W G 5 30% 450 1048 677 404 609 385 594 1477 677 263
20% 450 1048 677 404 609  3.85 594 1477 677 263

10% 450 1048 677 404 609  3.85 594 1477 677 263

5% 447 1048 617 329 609  3.85 564 1477 627 263

G 30% 450 1048 6.77 4.04 6.09 3.85 594 14.69 6.77 2.63

20% 440 1048 677 397 609  3.85 583 1469 669 251

10% 440 1048 677 397 557  3.85 583 1469 669 251

5% 440 1048 617 397 557 367 583 1453 6.19 251

SR (%) JEFRE 0.5 0.12 0.13 0.25 0.13 0.27 0.18 0.38 0.15 0.35
r R G HE 5 30% 0.25 0.13 0.15 0.26 0.14 0.27 0.19 0.45 0.16 0.35
20% 0.25 0.13 0.15 025 0.14 026 019 048 0.16 033

10% 026 014 016 026 015 027 019 052 017 035

5% 027 016 018 026 016 029 020 055 0.17 037

G 30% 0.24 0.13 0.14 0.25 0.14 0.26 0.18 0.44 0.16 0.35

20% 024 014 015 024 014 025 0.18 047 016 034

10% 0.25 0.14 016 025 0.14 026 018 050 016 034

5% 027 016 017 026 015 028 021 0.55 0.17 035

"R P<0.05 AL ORI S FRRIBAAAE B2 T SRR P<0.01 %0 RS 5 SR R ) 77 A 25 2 5
"means P<0.05, there is a significant difference between the core collection and the original collection, “means P<0.01, there is a highly significant

difference between the core collection and the original collection
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Table 3 The representativeness on the genetic variation using different statistical cutoffs (%)
S L4 G 25 Mahalanobis distance K FCHE 2 Euclidean distance
Parameter 30% 20% 10% 5% 30% 20% 10% 5%
P25 |53 % MD 0 0 30 40 0 0 0 20
WXERFEZ CR 100 98.79 97.94 95.74 100 100 100 95.95
FEZFANFE VD 0 0 20 50 0 0 20 50
5 RBCELE VR 103.85 105.18 107.91 116.99 106.61 106.05 111.89 118.92

MD: Mean difference percentage, CR: Coincidence rate of range, VD: Variance difference percentage, VR: Changeable rate of coefficient

of variation
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Fig.3 The dendrogram of 76 core collections of Chinese Ae. tauschii Coss. based on Euclidean distance
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Table 4 The principal component analysis of original and core collection

#% UM Core collection

JEUFBT Original collections

G/, e RO g

oy g PTIECR) RBUDETURE (%) L WRTRK(%)  BEUDETNK (%)
Sk Sk
Component . N Variance contribution Cumulative variance . N Variance contribution Cumulative variance
Eigenvalues o Eigenvalues o
rate contribution rate rate contribution rate

1 5.393 53.929 53.929 4.478 44.785 44.785
2 1.244 12.443 66.372 1.967 19.670 64.455
3 0.917 9.166 75.538 1.042 10.422 74.877
4 0.760 7.601 83.139 0.765 7.651 82.528
5 0.575 5.752 88.891 0.574 5.744 88.272
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