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Abstract: This study focused on 194 Agropyron cristatum (crested wheatgrass) germplasm resources from
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diverse geographic origins. To assess phenotypic diversity and screen elite germplasm, we employed a suite of
analytical methods including coefficient of variation (CV) , genetic diversity index, cluster analysis, principal
component analysis (PCA) , correlation analysis, and grey relational analysis, based on 28 key phenotypic
traits. Additionally, we used QGA software to analyze genetic distance, sampling proportion, and clustering
methodologies, aiming to identify the optimal strategy for constructing a core germplasm collection. The reliabil-
ity and representativeness of the resulting core set were rigorously verified. The results demonstrated that: statis-
tical analysis of 28 phenotypic traits in 194 accessions of Agropyron cristatum (crested wheatgrass) revealed sub-
stantial phenotypic variation. The coefficient of variation (CV) ranged from 17.02%-87.85%, and the genetic
diversity index (Shannon-Wiener index, H') varied from 0.500-2.103. For qualitative traits Ce. g., spike
shape, glume color) , the CV spanned 24.43%-52.75%, with an average H' of 0. 869—indicating moderate
diversity. For quantitative traits Ce. g. , plant height, spike length), the CV was broader (17. 02%-87.85%),
and all H' values exceeded 1. 524 (average: 1.962), which reflected high genetic diversity. The results demon-
strated that A. cristatum possesses rich genetic diversity, providing a solid foundation for elite germplasm selec-
tion and breeding programs. The grey relational analysis (GRA) demonstrated that spike length, spike width,
spikelet number, length of the first rachis internode, spikelet color, flag leaf width, leaf sheath length, plant
color, and other morphological traits served as key indicators for the comprehensive evaluation of Agropyron
cristatum (L..) Gaertn. germplasm resources. A set of elite germplasm accessions (B61, B1l, B37, BS83,
B164, B193, B48, and B85) were identified through screening. All of the accessions are incorporated into the
core collection, thereby providing a scientific basis for the construction of a representative core germplasm set.
Multivariate analysis integrating principal component analysis and QGA software optimization demonstrated that
the combination of Euclidean distance metrics, multiple clustering priority sampling, single linkage method with
a 25% sampling proportion constituted the optimal strategy for core germplasm construction in Agropyron crista-
tum (1L.) Gaertn. (MD=0%, CR=100%, VD=25%, VR=113.474%). The resultant core collection com-
prising 48 accessions exhibited a significantly higher cumulative contribution rate (75.54%) compared to the
original population , while maintaining 100% of the original genetic diversity. This scientifically validated core
set provides a robust foundation for germplasm utilization and genetic improvement in crested wheatgrass.
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Fig.1 Correlation analysis of 28 phenotypic traits
FE 6 LR = S8 0. 05 A0, 01 K 5 35 MI 6
Note: * and * * indicates a significant correlation at 0. 05 and 0. 01 level, respectively
F2 1948 REKEMBZRERNRBEER ST
Table 2 Statistical analysis of phenotypic traits of 194 accessions of Agropyron cristatum
AR5 R T 2 it 1% 2 P MR
FEIR BoME bokts w ST Am o BRER S EEARER
. . . Coefficient of  Standard Genetic diversity
Characters Minimum  Maximum Mean .. . .
variation deviation index
Bk 5 Plant height/cm 43.17 125.03 83.33 20.29 16.91 2.103
FiK Spike length/cm 3.73 14.27 7.12 22.18 1.58 2.055
5% Spike width/cm 0.82 3.96 1.71 30.76 0.53 1.956
/MK Spikelet length/mm 5.35 16.85 10.39 21.89 2.27 2.102
/INEESE Spikelet width/mm 3.99 12.69 6.14 20.57 1.26 1.990
/NEEEL Number of spikelets 19.33 52.67 34.41 17.02 5.86 2.100
A FE/INMEEL Number of florets per spike 0.00 15.93 4.84 40.33 1.95 1.905
JfE K Flag leaf length/cm 2.50 23.64 11.04 34.43 3.80 2.036
JHE I % Flag leal width/mm 2.15 16.92 5.19 34.47 1.79 1.829
8] — K Length of the second last leaf/cm 8.92 31.08 19.15 24.60 4.71 2.054
{8] — 1% Width of the second last leaf/mm 3.98 13.50 7.44 27.82 2.07 2.055
55 7 25 H Diameter of the second interonde/mm 3.10 19.10 9.26 34.96 3.24 1.983
BB A — 5 ) K 1.57 36.95 9.58 87.85 8.42 1.507
The length of the first internode of the rachis/mm
-4 4 B Leaf sheath length/mm 0.91 5.01 1.95 32.53 0.63 1.883
45— K First glume length/mm 3.55 9.83 5.74 18.68 1.07 2.062
2 — i 9 First glume width/mm 0.51 2.73 1.44 27.97 0.40 2.057
55— F kB Number of nerves on first glume 1.00 8.33 3.70 33.36 1.23 1.822
5 i Second glume length 3.49 8.65 5.94 19.86 1.18 2.087
25 i 9¢ Second glume width/mm 0.53 3.50 1.47 30.53 0.45 1.988
25— kB Number of nerves on second glume 1.00 6.30 3.74 22.67 0.85 1.953
HMFE 2K Lemma awn length/mm 0.00 6.60 2.47 50.14 1.24 1.761
4 Root length/cm 3.56 26.09 10.81 44.12 4.77 1.870
I F B £ Leal color 1.00 5.00 1.90 46.54 0.88 1.480
/N {5 Spikelet color 1.00 2.00 1.11 26.66 0.30 0.500
FHJE 751 40 B Spikelet hairy 0.00 1.00 0.76 52.75 0.40 0.811
T Spike shape 1.00 2.00 1.16 24.43 0.28 0.751
Hi #2315, Plant color 1.00 2.00 1.29 32.68 0.42 0.925
A4 E The leaves are hair 0.00 2.00 0.75 46.81 0.35 0.911




%3

BB 194 0 i B DK R T8 IRER I ARV M T (SR A A B R TR A

871

IR S R 2 FEPE 3R AR 2 R 7 i O MR /) B
O R AR SR O D LR RNMEAL A
P (B Can /N R B2 A8 S AT ORI = e — 0D L i
o 5 DR 1 A 22 R T AR Ry Al B B0 IE T HL .

2.1.3 194hr mARKRFERE A KT 28 FKA
PR i ol K R R T R R E AT R I, 4
FEW, 194 1y Jih Bl vk R BT B R 4> R 3R, WAL 2
FFE 3TN, 58 1 2003 19Dy WU 12K BE Y = B
bk (112, 75 cm) (8. 04 em) FHFE(L. 88 cm) |
JNEER(38. 37) M (16. 24 cm) M FE(6. 84 mm) |

8 K (23,82 em) 8] M 55 (8. 75 mm) 5 Y

ZEH (13,95 mm) M8 K EE (2. 25 mm) 5 —# 5E
(1.47 mm) # K (16. 39em) /N Z (4 (1. 13) Bl
MM 0.82) A (1. 21) ;%8 [ K 4% 311
BEUR %I B B AE N S — Bk (3. 87) 5B
TR KA (3.92) AP (2059 mm) (M A
(1.99) HEFRE A (1. 34) M A # B 0. 7755 T 26
0 144 iy BRI R BE 0 B EARAE S DB K
(10.62 mm) ./ B 9% (6.19 mm) . % &8 /N 4E %
(5.07) 3 55 — 15 [ 4 (10. 87 mm) L 5f — Fi K
(5. 75 mm) Ff B (6. 04 mm) B T HiTE(1. 47 mm).
H R AL R 5 M K R T W A S

£3 FRE%H 80 RBIRGEIHER

Table 3 Statistical analysis on 28 agronomic traits of different groups

AR ERIE S S| ES RN Bl OBl BNk
Characters Class I Class Il Class [l Characters Class I Class Il Class Il
NEC Amount 19 31 144 AEC Amount 19 31 144
¥k Plant height/cm 112.75  58.11 84.88 % — K First glume length/mm 5.64 5.73 5.75
FK Spike length/cm 8.04 6.70 7.09 55— ¢ First glume width/mm 1.47 1.34 1.45
F5% Spike width/cm 1.88 1.60 1.71 55— kAL 3.81 3.87 3.65
Number of nerves on firse glume
/MK Spikelet length/mm 9.75 9.69 10.62 |5 —#i K Second glume length/mm  5.63 5.68 6.04
/INEESE Spikelet width/mm 5.98 6.00 6.19 || %5 — % Second glume width/mm 1.46 1.46 1.47
/NEEL Number of spikelets 38.37  33.14 34.16 55 kAL 3.69 3.92 3.71
Number of nerves on second glume
3 /NE £ Number of florets per spike 4.00 4.25 5.07 || 4MF K Lemma awn length/mm 2.40 2.59 2.46
N4 Flag leaf length/cm 16.24 8.09 10.99 R4 Root length/cm 16.39 8.19 10.64
N 58 Flag leal width 6.84 4.22 5.19 I B ¢4, Leaf color 1.51 1.99 1.93
8] K Length of the second last leaf/cm 23.82  17.24 18.95 /N Spikelet color 1.13 1.10 1.11
8] 1 5§ Width of the second last leaf/mm 8.75 6.30 7.51 || R HGLE Is the spikelet hairy 0.82 0.76 0.75
EImbiE Y| 13.95 6.86 9.17 F Spike shape 1.21 1.15 1.16
Diameter of the second internode/mm
RIS — 5 ] 492 646  10.87 HiBR T (4 Plant color 1.26 1.34 1.28
The length of the first internode of the rachis/mm
-4 1 Ji Leaf sheath length/mm 2.25 1.79 1.94 I F 9 E The leaves are hairy 0.74 0.77 0.74

Fig.2 Cluster analysis of germplasm resources of 194 spe-

cies of Agropyron cristatum
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Table 4 Weighted correlation degree and sort of 194 Agropyron cristatum germplasm resources

AL ALk B AL

ﬁﬁjjéﬁ% Weighted ey ﬁ]ﬁfiéﬁ% Weighted Eild5g ﬂ]ﬁﬁéﬁ% Weighted Fildag ﬂlﬁﬁ?ﬁ% ﬁqﬂkﬂﬁﬂﬁ e
Germplasm . . Germplasm . . Germplasm . . Germplasm ~ Weighted corre- .
number correlation  Ranking number correlation  Ranking number correlation  Ranking number Jation degree Ranking
degree degree degree
B61 0.6127 1 B106 0.5155 50 B145 0.4758 99 B52 0.4397 148
Bl 0.6125 2 B194 0.5151 51 B181 0.4757 100 B98 0.4393 149
B37 0.6119 2 B3 0.5150 52 B4 0.4754 101 B177 0.4389 150
B83 0.6033 4 B153 0.5147 53 B89 0.4751 102 B35 0.4389 151
B164 0.6023 5 B122 0.5137 54 B118 0.4744 103 B105 0.4380 152
B193 0.6023 6 B108 0.5135 55 B71 0.4724 104 B87 0.4378 153
B48 0.6011 7 B161 0.5125 56 B170 0.4723 105 B69 0.4350 154
B85 0.6000 8 B6 0.5111 57 B13 0.4723 106 B119 0.4343 155
B123 0.5982 9 B130 0.5077 58 B140 0.4721 107 B138 0.4331 156
B156 0.5977 10 B53 0.5071 59 B44 0.4720 108 B84 0.4315 157
B66 0.5971 11 B112 0.5066 60 B26 0.4718 109 B22 0.4309 158
B132 0.5971 12 B30 0.5063 61 B186 0.4714 110 B74 0.4302 159
B8 0.5934 13 B49 0.5053 62 B45 0.4708 111 B115 0.4300 160
B15 0.5917 14 B109 0.5035 63 B188 0.4706 112 B75 0.4293 161
B56 0.5863 15 B73 0.5032 64 B167 0.4703 113 B159 0.4290 162
B90 0.5861 16 B39 0.5014 65 B18 0.4694 114 B4 0.4283 163
B17 0.5857 17 B113 0.5008 66 B103 0.4692 115 B33 0.4248 164
B19 0.5834 18 B70 0.5005 67 B23 0.4684 116 B180 0.4235 165
B137 0.5825 19 B162 0.4994 68 B72 0.4682 117 B114 0.4233 166
B175 0.5812 20 B38 0.4993 69 B92 0.4682 118 B148 0.4229 167
B179 0.5789 21 B62 0.4993 70 B102 0.4678 119 B192 0.4223 168
B78 0.5803 22 B82 0.4976 71 B29 0.4659 120 B146 0.4222 169
B99 0.5775 23 B50 0.4965 72 B169 0.4656 121 B121 0.4221 170
B116 0.5751 24 B65 0.4951 73 B107 0.4655 122 B14 0.4221 171
B184 0.5670 25 B91 0.4937 74 B42 0.4651 123 B57 0.4216 172
B54 0.5655 26 B101 0.4926 75 B100 0.4648 124 B8O 0.4214 173
B28 0.5652 27 B51 0.4923 76 B95 0.4643 125 B165 0.4204 174
B21 0.5647 28 B32 0.4917 77 B36 0.4628 126 B163 0.4190 175
B79 0.5638 29 B2 0.4908 78 B152 0.4627 127 B55 0.4190 176
B67 0.5619 30 B143 0.4905 79 B134 0.4617 128 B46 0.4186 177
B40 0.5609 31 B189 0.4895 80 B27 0.4595 129 B63 0.4184 178
B150 0.5598 32 B158 0.4889 81 B120 0.4585 130 B157 0.4181 179
B127 0.5500 33 B97 0.4883 82 B12 0.4582 131 B93 0.4177 180
B47 0.5461 34 B81 0.4878 83 B141 0.4564 132 B76 0.4174 181
B142 0.5407 35 B58 0.4867 84 B187 0.4549 133 B31 0.4172 182
B133 0.5402 36 B139 0.4865 85 B16 0.4541 134 B124 0.4169 183
B190 0.5396 37 B96 0.4860 86 B172 0.4538 135 B24 0.4160 184
B154 0.5357 38 B191 0.4832 87 B86 0.4517 136 B5 0.4144 185
B176 0.5337 39 B7 0.4827 88 B9 0.4499 137 B155 0.4143 186
B128 0.5311 40 B117 0.4816 89 B135 0.4494 138 B25 0.4137 187
B125 0.5310 41 B126 0.4810 90 B4l 0.4469 139 B178 0.4123 188
B11 0.5287 42 B182 0.4806 91 B151 0.4438 140 B160 0.4114 189
B68 0.5275 43 B144 0.4805 92 B131 0.4437 141 B10 0.4111 190
B174 0.5265 44 B59 0.4800 93 B64 0.4432 142 B110 0.4111 191
B43 0.5259 45 B20 0.4792 94 B185 0.4426 143 B34 0.4109 192
B173 0.5259 45 B111 0.4791 95 B168 0.4425 144 B88 0.3969 193
B136 0.5251 47 B60 0.4781 96 B166 0.4418 145 B129 0.3942 194
B149 0.5242 48 B171 0.4760 97 B77 0.4405 146

B147 0.5199 49 B104 0.4759 98 B183 0.4402 147
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Table 5 Correlation degree and ranking of 28 phenotypic trait indicators
i WEORIRE i WEORHRE
Characters Wel‘ghted Ranking Characters Wel{ghted Ranking
correlation degree correlation degree

Pk Plant height/cm 0.0429 25 55— K First glume length/mm 0.0616 15
K Spike length/cm 0.0787 3 55— ¢ First glume width/mm 0.0528 20
F9E Spike width/cm 0.0692 7 o — 0 ik 0.0594 17

Number of nerves on firse glume
/K Spikelet length/mm 0.0509 21 5 — K First glume length/mm 0.0446 23
/N 58 Spikelet width/mm 0.0665 9 55— % First glume width/mm 0.0634 12
/IR Number of spikelets 0.0916 1 55— kAL 0.0404 26

Number of nerves on firse glume
A /NEE Number of florets per spike 0.0635 11 AP 15K Lemma awn length/mm 0.0404 26
4 Flag leaf length/cm 0.0555 19 MK Root length/cm 0.0594 16
TN 9E Flag leaf width/mm 0.0725 6 I F B4, Leaf color 0.0643 10
8] — 4 Length of the second last leaf/cm 0.0447 22 /NI (5, Spikelet color 0.0740 5
5 1 % Width of the second last leaf/mm 0.0616 14 FHJE B 90 Is the spikelet hairy 0.0444 24
E | 0.0563 18 HR Spike shape 0.0379 28

Diameter of the second internode/mm
R A — 7 0.0753 4 HER B4 Plant color 0.0856 2
The length of the first internode of the rachis/mm
i #5 K ¥ Leaf sheath length/mm 0.0687 8 I F 9 E The leaves are hairy 0.0629 13
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Table 6  Construction strategy for core germplasm of Agropyron cristatum based on a 25% sampling ratio

— — —— —— —
- o o CR/Y% VR Ty FPEMD/ BREVD/Y ORI R VR
0-S-F1 14.2857 21.4286 96.9742 111.9391 M-S-F1 0 21.4286 96.7262 113.5451
0-S-F2 0 0 95.8333 105.1233 M-S-F2 0 3.5714 93.9484 114.9573
0-S-F3 0 0 94.7421 100.9927 M-S-F3 7.1429 17.8571 97.5198 111.5682
0-S-F4 7.1429 10.7143 97.5694 110.3859 M-S-F4 7.1429 14.2857 97.5694 109.0552
0-S-F5 0 0 96.2798 104.6195 M-S-F5 0 0 96.2798 104.6195
0-S-F6 0 0 94.2460 106.5399 M-S-F6 0 0 93.3036 102.8037
0-S-F7 0 0 96.3294 107.0397 M-S-F7 0 0 96.7262 103.1115
0-S-F8 0 7.1429 95.8829 109.9785 M-S-F8 0 0 97.5198 107.7462
0-Y-F1 0 25 100 116.5229 M-Y-F1 7.1429 3.5714 100 112.2112
0-Y-F2 0 10.7143 100 112.5020 M-Y-F2 3.5714 0 100 112.8172
0-Y-F3 0 7.1429 100 109.2181 M-Y-F3 0 17.8571 100 112.7192
0-Y-F4 0 17.8571 100 115.7787 M-Y-F4 0 14.2857 100 114.2226
0-Y-F5 0 3.5714 100 113.7689 M-Y-F5 3.5714 7.1429 100 110.9379
0-Y-F6 0 3.5714 100 114.7396 M-Y-F6 0 7.1429 100 109.0048
0-Y-F7 0 10.7143 100 113.1709 M-Y-F7 0 7.1429 100 114.0429
0-Y-F8 0 10.7143 100 112.5597 M-Y-F8 0 7.1429 100 112.0699
O-P-F1 0 32.1429 98.4127 110.0347 M-P-F1 7.1429 25 98.3631 107.9223
0O-P-F2 0 3.5714 97.5694 113.5827 M-P-F2 0 10.7143 98.0159 113.5847
0O-P-F3 3.5714 3.5714 97.1726 112.0699 M-P-F3 0 35.7143 98.0159 112.5705
O-P-F4 0 28.5714 97.2222 114.0336 M-P-F4 3.5714 35.7143 98.4127 110.1857
0-P-F5 0 7.1429 97.1726 111.4950 M-P-F5 0 21.4286 98.4127 111.7727
O-P-F6 0 3.5714 95.9325 112.4140 M-P-F6 3.5714 17.8571 98.0159 111.5203
O-P-F7 3.5714 14.2857 97.2222 112.4140 M-P-F7 0 21.4286 97.2222 111.4189
0-P-F8 3.5714 3.5714 97.9663 113.4950 M-P-F8 0 3.5714 97.9663 104.5768

T O 7R B ES s M 7R 5 GRS 5 S 3om 2 UCR FEBEHLIRE IR 5 Y 3R 2 RS RS HURE 1 5 P 3R 2 WO 2 0 B TE URE 125 F13RoR
R SR B 18 F2 3R f IR BB 12 5 F 3 3R v )R B 1 5 FA BOR 0 1% 5 F5 BRI 1918 s F6 RR AT AR - 13 s F7 BOR T AR i s F8 R B 22
Fik Mk, TR

Note: O represents the Euclidean distance; M represents the Mahalanobis distance; S represents the multiple clustering random sampling
method; Y represents the multiple clustering priority sampling method ; P represents the multiple clustering deviation sampling method ; F1 repre-
sents the single linkage method; F2 represents the complete linkage method ; F3 represents the median linkage method ; F4 represents the centroid
method; F5 represents the group average method; F6 represents the flexible group average method; F7 represents the flexible method; F8 repre-

sents the Ward's method. The same as below

R=T 6 FHIRELL G H LB

Table 7 Comparison of six sampling ratios

Fy 2y X Y25 B2 2 5 FE
Construction strategy HA¥MD/ % AAEVD/Y% & CR/ % LA VR/ %
O-Y-F1(10%) 3.5714 7.1429 92.8571 115.8149
O-Y-F1(15%) 3.5714 7.1429 99.6032 115.1340
0-Y-F1(20%) 3.5714 17.8571 100 114.9471
O-Y-F1(25%) 0 25 100 116.5229
O-Y-F1(30%) 0 14.2857 100 113.1556
O-Y-F1(35%) 0 7.1429 100 111.1845

[ N R T B T SE R SR AT 22 KRR O 2R L TG R S, 3R A i 5 fE
SERB TR R R TE BB VB T A A R B DA R e A S e AR B



%5 30 BB 194 0 i B DK R T8 IRER I ARV M T (SR A A B R TR A 875

®8 REKEZOMRSFEHFMHRAQE

Table 8 Testing of Agropyron cristatum core germplasm and original germplasm

E2IN E3il HfE Povalue B E Povalue BEE W A5 5t RA
Characters Category  Mean value Significance  Variance Significance Range Coefficient of variation

ke # Plant height/cm R 5.51546  0.864 89 NS 4.0438 0.13998 NS 9 0.36460
AN 5.45833 5.10461 9 0.41392
T4 Spike length/cm JERE 545361  0.85522 NS 3.66882  0.24583 NS 9 0.35122
[2NE 5.39583 4.24424 9 0.38180
9% Spike width/cm JEREA 546907  0.31375 NS 3.22443 0.00878 Sk 8 0.32833
b 5.83333 5.37589 8 0.39747
/IR Spikelet length/mm JE T A 547938 0.11576 NS 3.91927  0.14266 NS 9 0.36130
Bl 4.95833 4.9344 9 0.44800
JNEEFE Spikelet width/mm JERE A 5.52577  0.076 33 NS 3.73249  0.14471 NS 6 0.34963
(AN 4.97917 2.8719 6 0.34035
/NEEL Number of spikelets R 547423 0.81709 NS 3.92938  0.02556 S 9 0.36211
AN 5.39583 5.98892 9 0.45354
BR/NMER e 546907 0.22938 NS 2.93427  0.14491 NS 9 0.31321
Number of florets per spike Bl 5.12500 3.68617 9 0.37462
J#E K Flag leaf length/cm bt 543299 0.87918 NS 3.82191 0.0189 S 9 0.35983
AN 5.37500 5.98404 9 0.45511
JEM 55 Flag leaf width/mm RN 543299 0.77013 NS 2.5473 0.06213 NS 8 0.29377
Wl e 5.35417 3.55275 8 0.35204
B =K JE A 548454  0.766 54 NS 3.99199  0.16346 NS 9 0.36430
Length of the second last leaf/cm Bl e 5.58333 4.92908 9 0.39764
8] =0t 58 TR (A 5.48969  0.18827 NS 3.96103  0.02343 S 8 0.36254
Width of the second last leaf/mm AN 6.00000 6.08511 8 0.41113
FmeE Vil JRRE I 547938 0.89678 NS 3.64983  0.12467 NS 8 0.34866
Diameter of the second internode/mm 4% .03 J& 5.52083 4.68041 8 0.39187
A — AR JERE IR 5.45876  0.907 12 NS 3.41021  0.01829 S 8 0.33830

The length of the first internode of
the rachis/mmrachis/mm W E 5.41667 5.35461 8 0.42720
M-85 K J¥ Leaf sheath length/mm JHE R 542268  0.91701 NS 2.92922  0.00961 S 8 0.31562
[ANE 5.45833 4.84929 8 0.40344
o — 8K First glume length/mm  JEREIK 547423 0.22242 NS 3.73249  0.04486 S* 9 0.35292
(AN 5.87500 5.38830 9 0.39511
55— 5% First glume width/mm JERE A 550000 0.849 68 NS 3.86788  0.10697 NS 9 0.35758
Bl 5.56250 5.05984 9 0.40439
LR liei JFRE I 543299 0.25525 NS 3.16906  0.16003 NS 9 0.32766
Number of nerves on firse glume Bl P 5.77083 3.92509 9 0.34331
5 — B K First glume length/mm  JEREIK 5.48454  0.358 54 NS 3.94018  0.48021 NS 9 0.36192
AN 5.18750 3.94282 9 0.38278
55— B8 First glume width/mm JEUREIA 549485  0.26589 NS 3.58806  0.23946 NS 9 0.34473
AN 5.14583 4.16977 9 0.39683
o — Bk J B 552577 0.705 45 NS 3.43197  0.00807 S 9 0.33526
Number of nerves on firse glume [ B 5.66667 5.75886 9 0.42349
HMEEK Lemma awn length/mm— JREE(K 542783 0.764 69 NS 3.66575  0.28006 NS 9 0.35274
[2N:H 5.33333 4.14184 9 0.38159
H K Root length/cm RN 546392 0.81094 NS 3.8562 0.23106 NS 8 0.35940
il 5.54167 4.50886 8 0.38317
I F 1 Leal color R 5.53608  0.18115 NS 2.69667 0.39592 NS 6 0.27827
(AN 5.89583 2.72105 6 0.29824
/N8, Spikelet color JERE A 559278 0.83256 NS 2.31518  0.27965 NS 5 0.27206
AN 5.64583 2.61658 5 0.28651
TR AT Is the spikelet hairy — JFUHE(A 5.72165  0.78357 NS 4.02937  0.43178 NS 5 0.34516
W 5.8125 4.11303 5 0.35891
H Spike shape JEHE A 518557  0.844 46 NS 3.95503  0.25941 NS 6 0.38351
[2N:H 5.25000 4.53191 6 0.40549
Hi¥k B €8 Plant color RN 5.50000  0.51225 NS 4.52254 0.41413 NS 5 0.38079
Wil i 5.72917 4.75488 5 0.38861
M} 8% E The leaves are hairy R 548454 0.10226 NS 4.40650  0.02251 S* 6 0.38274
Bl Ji 4.81250 6.79388 6 0.54161

TE NS RIR TN 35 28 5 5 SRR WL 35 28 5 s S RN ML 1 35 22 v

Note: NS indicates no significant difference; S* indicates significant difference; S** indicates extremely significant difference
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Table 9  Principal component analysis of core germplasm and original germplasm of Agropyron cristatum

- FEAE{H Eigenvalue TRk % Contribution rate/ % 231 5Tk % Cumulative contribution rate/ %
fetor I 06 il B AR I 0 Bb R 06 il B R
Original germplasm Core germplasm  Original germplasm ~ Core germplasm Original germplasm Core germplasm

1 3.741 4.556 13.857 16.284 13.857 16.284

2 2.917 3.830 10.805 13.692 24.662 29.976

3 2.008 2.470 7.437 8.820 32.099 38.796

4 1.620 1.949 5.999 6.959 38.099 45.756

5 1.532 1.842 5.676 6.579 43.774 52.332

6 1.411 1.645 5.226 5.876 49.001 58.208

7 1.264 1.345 4.682 4.802 53.682 63.010

8 1.198 1.287 4.437 4.597 58.119 67.607

9 1.063 1.177 3.937 4.204 62.056 71.811

10 1.040 1.044 3.851 3.729 65.907 75.540

x10 BRZOREKEHRERES
Table 10 Numbers of 48 core germplasm resources of Agropyron cristatum

9 o "% comtan %7 comtan "7 coman %7 coman "% compion
No. number No. number No. number No. number No. number No. number

1 B2 9 B164 17 B102 25 B181 33 B172 41 B89

2 B136 10 B170 18 B39 26 B99 34 B139 42 B8

3 B171 11 B15 19 B17 27 B18 35 B56 43 B37

4 B138 12 B68 20 B132 28 B61 36 B159 44 B85

5 B149 13 B156 21 B147 29 B66 37 B24 45 B130

6 B193 14 B135 22 B86 30 B35 38 B83 46 B71

7 B28 15 Bl41 23 B5 31 B182 39 B48 47 B158

8 B83 16 B6 24 B103 32 B123 40 B148 48 Bl

R A SR B 4 BT % o A O S D 5T W R (B6 1,
B1,B37,B83,B164,B193, B48, B85) ¥ 7F 48 /3 #%
R JBE (FR 1O H 3 — 25 150 B T A0 o A 8 1)
A B AR R

3 itig

3.1 REESHUESTEZEEITEN

26 Z2 A A S i DR R R B 58 3 ) A R 4 R
] Bt 2 W gE st e SRR R TR, it 2
T 7 3 X6 194 53 st Ao vk e U % R 3R Y MR AT T
WesE S . 45 R R, 28 MR A A8 S R K
A F17.02%~87.85% Z [A] , -4 33.10% . H:
B A — R AR R R RO R (87.85%60) , /N Bk
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RHA -, TEREMR T, BiE Z RN T



%3

5 BB 1943 e BRE DK R BT B IR ZREPE O 2R S VA B0 B S 877

0.500~1.480 Z [a] ,*F-¥{E 4 0. 869, H i, /NEE
038 15 22 FE PR $5 B A% (0. 5000 , 26 B H: 20 A A T
B, TEHEMERSD  BEZHEEREBRT
1.524 P 34948 R 1. 962, & W PEIR 5t 1% 2 HE 1
BN FEE XA R TR bR R A% O BT
EiLiErn

& AU AR AH 5G4 43 BT BE 4% 8 7% S [R) 1R 1)
PIFEIR 38 b 3 R 2 A, FRATT AT LT A ok B Mk
Xof 3 MR 35 1 0 IRV E TR, DT R 2 R 2
B B PSR Y e SR AR 2R AP R
Tl K 2 e TR MR T A A N TR R Y S A G
M, b obk S O ek 8
Yo MR A E A . R AR RN A
il Pl CZR O 7= i 55 R R R ) A DG MBI 5T A R 58
SECOINE 27 1y 45 F AR R R AR AR S F 5 4
REA -, BEK EESEHR S /MK
RSO B3 E A G s /NG VR E R RN IR B
S PR ) A7 A W S 3 OE A O A RN R B 5
KT8 G MR B IE A E . X5 2R SR O
PRI T i el UK R S DR A S L DA B PN IR X 5
AR F i ok R IR Ak BE R A OGP AR AR S BT 1 F 9 2
AT, 2855 X e BIPER 2 BEE TR A 0 BT, 45 &
A5 S R B 2o RV R B T B 4 L AT LB
o R /IR A DG R AE 2 5 i 7 A 1 DG PR R, /N
Y B AR /N AR BOSE IR 5 A 2R R R S
AR A OE . 31X 5 R R A [ A Y K R
AL AL HE 5T DL Je Roy 4550 56 F 4Rl B 25 Ik A
BEER B B K RS B BT 5 15 2 B VT O 9 B SR AR AL
TE HH 6 22 B0 d5 A IR AT R Sk A% 0 i S R Y G
SR bR, T 0RO R st e R A SRR . A LR
FH AR DGR AR, e S i AS [R) PEAR OC & A 7 A
T B A T B — R T 2200 At B LR X T R
JO G IR 2 A M R R O R LR

F2 LY S B ST R A T B, e W 2 BT SO
TR 2 S G R . ARBIFST 25 R R L AT 104 32k
4y BRUTTHR R K 65. 907 % , F WX 10425 B 6 b fig
[EE N a8 - € R U S N S 7 R i I ot
JHE A5k vk R T B U 2 R MR s AR 2 RE Y
I3 BT I 5 235 SR AR

J A T AR Ry B 9 R IE 5 I G R TR AT
T8 7R VW R T B R SR 406 R SRR JT RS E 2
PP T A PR 18] (0 4 SCPE 43250 0 194 43 i B oK 5 D
TR A R 34~ 22 5 2 S, R0 2P DR

Fm, A1 R 19 B AR AR P e A
PR AL A 25 R0 A B R 5 T 284 5 3140 %
A, 32 BRRAE AR v T S GO0 25 4 R AR A SR 0L
AR5 T 20 3 144 0 W UR SRR A i fie K — 2%,
O F TR AR IR AR T /N B A G 45 0 1 3 A )
s, S AR R IR M WOk R TC W WA G
PE AR S22 85 B AT Ry J5 L 7 ik 5 R GE IR R A $E 1L
TEESEKE.

R A8 O 16 B 38 3 15 B A1) G BR ok A i
PR3 T) OC 2, AT )T VPAG b 5T ¢ U5 36 B PR AR, 2R
e RN FH AR LR o AR ST X 194 1) Bl vk b
JT G IR R MR AT 25 A A . DRSR A SRR, D
PR M AR B B BB — R VR
TAE b o B R R R S TR Dy s R K R R T (7
PEM 6 B B0 E S0 A1 R (B61,B1,B37,B83,B164,
B193,B48,B85)Zr 5 RIS, Al AEH R 45 L M4 KL .

3.2 ZLFRME

ol J0 9 R P B S O A O R T
TR it ol 55 I O 0N 7 A o B DA e D T U
R e K2 PRk . M A% O Fh BT, 75 LA [ 5K
& % MD, VD, CR #1 VRAH , 3 A MD<<20% H.CR
>80 MARME, VR FI CR MK, 4% 0 Fb o b HAC 3%
PE AR L5 G 2 ORI 30T 5, 0 B 0K A%
A BT e AR A U R R B - 2 ORI S
BEE B 0 R L+ 2590 MIEURE L A
JiE MD {H A 0%, CR {5 5 100%, VD H M 25%,
VRH K 113.474%

15 1% R B 02 5 e AL A0 D TR A H R
2B B A0 5 ECHE B A AR 50 T B ) [C I B AR /D
TGS AZ 0 o B0 A b A 3 R YL AR E SR R K
XBEEMEFSREE. X5 R Dr
U AR A YR A A R

IURE 5 5 2 0 P B B 5T Y DG B T SR T
REE T =R 7 15 R 22 U R S AL IURE g 25 B
FE RN S BORE 5 o A [m] o Jo % 9050 ) JBURE 7 ik oA
SR T, o de A5 O P A O i I A S 0 5 2
22 B 2 i 8 T BV 2 SR AR SR s, T B A5
b AR AZ O ol 5T R A F 5 3 I 22 Uk 2R S B ML BRORE
Sie A WS 5 B A A5t N BE AR A A% L BB RY
5T R W 2 R RIS e RV 2 e AR W, pk A
ST A% M A L ol I R A A TR 22 Uk R AR S BURE
B AER B, S AT — 3



878 LA CETES
5 26 5k T8 3 K AR W) o3 21 T BOR T E R O b TUHR AR IK 75. 5400 Ho8 B Ak B LR 8 1L 2 e
i, A PR AL O R B AR . ARBESEXT L 8 B UK IR AL Ok R PR A T 0 A R R
o UL BRI vk L W5 e B, T R B AN A S PR
HURE YL — b N B B R AR Tk
b X 5 A A0 e A ST oY gt G [1] B . S8l pKEhT R DG I s b Feih M RNAT A H 2 [ D].
P X HWAEZESET PR AR W A R AR
N . N N N Sy IR R 4 P 52 iy AR 2%,2009:26-29
L FEN R VS E R PR PR AL -
— . e e s N ZHAO Y. Isolation, expression and construction rnai vector of
i L B 1 A A 194 173 it AR UK B A0 b BT R AT AL q o y ) o
rought-resistant related genes in mongolian wheatgrass [D].
M o SR, HORE LU [ RE DG B o 28 X 6 il U RE Hohhot: Inner Mongolia Agricultural University, 2009 :26-29
Fe B (35%40,30%4,25%,20%0, 1500, 1000 B X L (2] GRiEor. Aok 65 5 f Bk 50T 6 1k 50 4% 28 4 MR 19
W, Rk ¥ 25% BURE e (9 VD AT VR e &, B MD 8 AT D] WERIREHE A 5T Rl k2, 2019 5-34
{E%/J\ i ﬁt%%—%{’/’\ﬁ'ﬁm \/ﬁz—ﬁ%[g]ﬁﬁ%éﬁ%*ﬁ FU H J. Evaluation of salt tolerance, drought resistance and
= Lo e o gk 1 HE BT L 42 Ve BR K A comprehensive trait of two kinds of Wheatgrass[ D ]. Hohhot:
Il . B, B 2 T G  + 2 IROR RS IR Inner Mongolia Agricultural University,2019:5-34
FE I+ e 0 BB B 1k 2590 BURE L )7 5 194 153 i ik [3] FRANKEL O H. Genetic perspectives of germplasm conserva-
ﬁkﬁ@lbﬁ)ﬁ%@ﬂ‘]%ﬁ%ﬂ%o tion [J]. Genetic Manipulation Impact on Man &. Society,
B2 R 0 PR 2R P 5 S M T % 1984, 11(2):161-170
[4] CHARMET G, BALFOURIER F, RAVEL C, et al. Geno-
BB (R 53 T 5% 7 226 5T Ay R
i,fﬁ j?:,jaﬁij:r ﬁi f_%%#‘ ]}? 1:&%1? type X environment interactions in a core collection of French
R RS R R OR SR AR . 0 B H (22 perennial ryegrass populations [J]. Theoretical and Applied
S o R, T 7 22 22 5 A e R M A A R Genetics, 1993,86(6):731-736
7R S 22 B AL B R O R EE B R Y 40 2 4k i [5] HINTUM T J L. The general methodology for creating a core
i% R R 5 A R 3 A 6 L R , —# collection[M]// JOHNSON R C, HODGKIN T, eds. Core
VA 104 k4 ,*zlﬂ‘ﬁﬁﬂgiﬁkﬁj\%’i%ﬂ?ﬁ:@kz Collections for Today &. Tomorrow. Rome, Italy: Interna-
. ) h tional Plant Genetic Resources Institute, 1999:10-17
(75.54076) W3 5 TIRAR A C65. 907060 RIVBE 16y e e oo oo, 5. K B B0 0 15
R R B T AR TR JHLT). Hf it ff Ve IR it 2023, 24(4) : 911-916
2% 28 A~ ZE MR T 194 14y H K B LIY X,LIH Y,HU G H,et al. Construction and utilization of
RET | P 77 I 7 e
ﬁﬁﬁ(ﬁfﬁﬁﬁ?%%ﬂzﬁ\ LR Y 8 {ﬁ{tﬁﬁ}ﬁﬁ”/ﬁ applied core collection in maize [J]. Journal of Plant Genetic
Resources,2023,24(4):911-916
Y AE AL A 11 A8 3 A0 il BT oy, 33k B 2 A T B A A e
7 T ‘t,%ﬂ ,,ﬁf #%Yk . w,/(‘»\ ‘fu’f_' +
WD B AT LRI A BT AR R I, ottt ot sttt sooe ey 0t
we -~ ° FRicIF A e HI LT ], AEL Dy 384 SR U524 4T, 2025, 26 (3) :470-492
X — 25 RN e B OKCRE B BT BT R A AL 2 AR S WANG S Z,NIE Y M, HUANG J F, et al. Identification of
“ABEAIR" BV S, Mg F A B Mt salt tolerance in rice core germplasm and development and appli-
%%1ﬁTﬂ%7ﬁ r%—%l E]/‘J *j*’I’E:F %ﬁﬁﬁ{)ﬁﬁﬁ?{ EF' cation of molecular markers [J]. Journal of Plant Genetic
Resources, 2025,26(3) :470-492
“ l I ” t AY o . R ’ ’ -
MR A SRR — 2 [8]  Zedelse i, ARt s, 55 . MM 8 7 BE IR R TR 2 [T
KGR, 2024,41(5) :37-42
4 2:5 'I,/k: LIZ J,JING M,LI H L, et al. Core collection construction of
millet germplasm resources in Yulin City[J]. Barley and Cereal
WG ZGEVEN T 194 14 s FH pKk 25 Fobr J3 % T 1) Sciences, 2024,41(5):37-42
(9] Hfholk, =g i, JE 25, 4 . 3 R AR 09 26 1 48 2% 0 B
s M % B 35 PR B B AR EL (AR
Ef?%ﬁﬁ KRR fii:U\ﬁ AFE EJx#b(f LT, B 2025331 14152
- 0 0 N v -
D ’% %{ 17. OZANS7 8SA » 12 ’1"3 g ﬁ ﬁ *E' R& HUANG W Y,LIR Z, TANG F,et al. Construction of Medicago
0.500~2. 103) . 38 2 JK 8 5 Bk 43 #7 i %% ) 8 4~ ¢ ruthenica 1.. core germplasm based on phenotypic traits[J]. Acta
BEIEN T bR, PR E N S B f R . BT F Agrestia Sinica, 2025, 33(1) :41-52
(10T RAR N, 1 158 e, 4% [ 8, 45 . 77 52l DX i ol i 9% DR 0 b

5 QGA A fe , #5r 7 B U 3 + 2 ik R
e BURE 5 4 d5g S8 I B 0 425 90 JURE Fb 1) 4 A% 0 Fif
JT #) g 5K g (MD=0%, CR=100% , VD=25%,
VR=113. 474 %) , | 2345 48 iy .0 Fh Jor , H 23t

Bty e [T]. IO 24k, 2022, 34(9) - 1877-1888
ZHENG F S, WANG X M, LI G H, et al. Construction strat-
egy of core collections of tomato germplasm resources in

Ningxia, China[J]. Acta Agriculturae Zhejiangensis, 2022, 34



%3

BB 194 0 i B DK R T8 IRER I ARV M T (SR A A B R TR A

879

[11

[14

[16

[l

—

[}

]

[}

[}

[t}

[t}

(9):1877-1888

skt EIR AL, 2 5, A5 . T AR BURDT 76 {03 b A O il
Bk Ems [T, A, 2024(2) :93-102

ZHANG T,YAN W H,LIZ Y,et al. Exploring the construc-
tion strategies of core collection in 76 Agropyron mongolicum
based on phenotype[J]. China Seed Industry,2024(2):93-102
R N B DR R B e L 2 REPEDESE (D ] IR
S AL R, 20050 11-38

LIJ X. Genetic diversity of germplasm resources of Agropyron
cristatum in Inner Mongolia[ D]. Hohhot: Inner Mongolia Agri-
cultural University, 2005:11-38

S AR LT . P TR L i 08 43 AL 5T B R A% 43 BT [ D).
b P A B2 B, 2010 26-43

YAN W H. Genetic Analysis of some germplasm resources of
Agropyron Gaertn. and Roegneria C. Koch[D]. Beijing: Chi-
nese Academy of Agricultural Sciences,2010:26-43

FREBE A SN B DX vk R B A 2 RN (D).
P 4 9 SN 0l R 27, 20231 15-33

WANG Z L. Evaluation of genetic diversity of Agropyron cris-
tatum germplasm resources in Central Inner Mongolia [D].
Hohhot: Inner Mongolia Agricultural University,2023:15-33
EmL, ER IS C A 64 £ vk R B0 RR TS IR 2 A
A AL ZAEVELT]. PUAL AR ARBEH R 2222 4 CH A B2 RO
2025,53(6):71-81

WANG T R, WANG X, HU P F, et al. Genetic diversity of
phenotypic traits of 64 Agropyron germplasm resources [J].
Journal of Northwest A & F University (Natural Science Edi-
tion), 2025,53(6): 71-81

P, sk BE R B, 2 PN 52N 30 B vk R D T B SR A T
ARG Z RV AT LT]. P RO 4, 2023,45(9) : 1-11
YANG J, ZHANG X M, CHEN Y, et al. Genetic diversity
analysis of phenotypic traits of 30 Agropyron genus germplasm
resources in Inner Mongolia[ J]. Chinese Journal of Grassland,
2023,45(9):1-11

A T 3B DK R P o A R A Y A % 4 T A
WEFEID]. B8 A5 iRl K2, 2025:15-24

WANG Y Q. Phenotypic diversity and seedling drought toler-
ance of two forage resources of Agropyron in Xinjiang [D].
Urumgqi: Xinjiang Agricultural University, 2025:15-24

FUME RN, R A NSl 143 03 DK Bl T B AR A
RS T S SR AT (7). ML AL BEIR - 4L, 2024, 25(8)
1254-1267

LIHY,LI'Y X,LIJ,etal. Phenotypic diversity analysis and
comprehensive evaluation of 143  Agropyron germplasm
resources in Inner Mongolia, China [J]. Journal of Plant
Genetic Resources, 2024,25(8):1254-1267

FERAE ROk S, A DR ST B I A ML
FRECM. JbAT: s E AR REAE, 2007 13-21

YUAN Q H,ZHAO L X, GAO H W, et al. Descriptors and
data standard for wheatgrass [M]. Beijing: China Agriculture-
Press,2007:13-21

[20] MR, Tk, X6l 45 [ PN A0 B o 32 AR ) 1 K €

[21

il

[23]

—
[\
=

i

.—
™
~

i

[28]

[29]

KRB B[], Bl RES:,2009,26(10):85-88

GENG H,WANG Z F,LIU Z, et al. Grey association degree
analysis on the main characters of domestic and overseas alfalfa
[J]. Pratacultural Science,2009,26(10):85-88

INEG A FF IR G2 L 55 L 150 246 B2 AR )51 R BT Y 2R
RIS S oy M (7). ABA 8 £ BT~ 4, 2016, 17(4) :655-662
SUN M,FU K X,FAN Y, et al. Analysis of phenotypic varia-
tions in 15 introduced elite germplasm of Lolium multiflorum
Lam. [J]. Journal of Plant Genetic Resources, 2016, 17 (4) :
655-662

HEOL, I, /N R, & T e AR A i A b 5 B R
e ZREES T[] MW 1L WE IR 2R, 2016(3) 1 438-446
DONG C G, WANG J, ZHOU X F, et al. Evaluation on
genetic diversity of cotton germplasm resources (Gossypium hir-
sutum L.) on morphological characters [J]. Journal of Plant
Genetic Resources, 2016(3) :438-446

T e, 2R, R, 55 TR A A R R 0 A B R (7]
Ml B2 5, 2021, 34(6) : 38-45

YU X C,LI F,OU Y, et al. Construction of core collection of
Catalpa fargesii Bur. based on phenotype[J]. Forest Research,
2021,34(6):38-45

B, XTI R A Z RIS ], P I
AR L2013, 35(5) :62-68

DE Y, LIU X L, ZHAO L X. Phenotypic diversity of native
populations of Elymus nutans [J]. Chinese Journal of Grass-
land, 2013,35(5):62-68

oK . BOEAL HAN )/ 22 i Bl CFR0 )™ 5 R U PR 0 A O
PERFFELD]. PRAE A b4l K2, 2022:13-36

LIANG Y B. Study on correlation between yield and plant type
trait of different wheat varieties (lines) in the North of Huang-
Huai Region [D].
2022:13-36

A, SRBRNE . 27 I A T AR R AR MR B AR S 5 22 48
Br [J/OL]. https://link. net/urlid/46.1068. S.
20230918. 1558. 012,2023-09-19/2025-12-02

GUO J,CHAO Y H. Variation and variance analysis of agro-

Baoding: Hebei Agricultural University,

cnki.

nomic characters of 27 high generation millet lines [J/OL].
https://link. cnki. net/urlid/46. 1068. S. 20230918. 1558. 012,
2023-09-19/2025-12-02

NG . 52 A 2 A K R R AL BE AR AR DG MRS R BT (DL R
R A ST A 2, 2020:26-35

SUN N. Variation Analysis of Related Characters on Degraded
Population of A. cristatum XA. desertorum cv. Hycrest-Men-
gnong [D]. Hohhot: Inner Mongolia Agricultural University,
2020:26-35

SHABIR G, NAVEED S A, ARIF M. Estimation of pheno-
typic variability and mutual association of yield and its compo-
nents in rice (Oryza sativa L.) germplasm using multivariate
analysis[ J]. Journal of Agricultural Research (JAR), 2013, 51
(4): 361-378

KB . A [R]RE R KRS i AR 43 A 5B A AL B R [ D ]
M MR, 2023:16-31



880 A - $ 348
LIU K. Evaluation of salt tolerance, drought resistance and nal of Shenyang Agricultural University,2022,53(1):43-54
comprehenslve trait of two kinds of Wheatgrass [D]. Yang- [35] skmk, xUHh, &% U5, 45 . Bl b AR Al 5 9% TR 38t 45 S REVE 20 b M
zhou: Yangzhou University,2023:16-31 WIGAZ R HELT]. bR, 2023(Supl) : 26-33

[30] ROY S C,SHARMA B D. Assessment of genetic diversity in ZHANG X,LIU Y,QIAN Y Y, et al. Genetic diversity analy-
rice (Oryza sativa L. ) germplasm based on agro-morphology sis and primary core germplasm development of upland cotton
traits and zinc-iron content for crop improvement[J]. Physiol- germplasm resources [J]. Journal of North China Agricultural
ogy and Molecular Biology of Plants,2014,20(2) :209-224 Sciences, 2023(Supl) : 26-33

[31] Azt , A% R UG , 250, 45 . JEF SNP  19 5¢ N A RORG i 1% [36] skaz, i 0P, AW I, 25 T 30 B MR Y 28 M) 9% 0 D
SRR T AR DR B A [T]. b, 2024,43(7):9-16 SR R[], AP B IR G BRI A 4, 2025, 34(2) : 82-88
YANG S L,YANG S H,LI T,et al. Genetic diversity analysis ZHANG Y, XIE F Y, SUN Y K, et al. Construction of primary
and core germplasm construction of Gui zhou Kam Sweet Rice core collection of Camellia sasanqua based on phenotypic traits[J].
based on SNP chip[J]. Seed,2024,43(7):9-16 Journal of Plant Resources and Environment, 2025, 34 (2) :

[32] Al pl . i) A BTy 36 02 B A 0 B BORT 7 ¥ BT SE[D ). b 82-88
I WYL K 24,2006 : 17-28 [37) a2, BRI, Av WIS, 4 . 1 G MR AT Uk BT 6 )
WANG J C. Studies on new methods for constructing core PR ORI [T ], FE 2244, 2013,4001) :125-134
coilection of plant germplasm resources[ D |. Hangzhou: Zheji- SHEN ZJ,MA RJ,YU M L, et al. Establishment of peach pri-
ang University, 2006:17-28 mary core collection based on accessions conserved in National

[33] X7 . A W% UR A% O Bl R A 8 S5 3 0 8 T ik B SE [(D . Fruit Germplasm Repository of Nanjing[J]. Acta Horticulturae
BUIN < #7 TR 4,2007 : 23-36 Sinica,2013,40(1):125-134
LIU N N. Studies on new methods for constructing and evaluat- [38] Bt As . L2 v WA O PEAS (D], BUM o W A4 poR
ing corcollection of plant germplasm resources[ D ]. Hangzhou: 2£,2013:18-20
Zhejiang University,2007:23-36 CHEN H J. Construction of core germplasm of Camellia[D].

[34] Fhok sk, MRt de gk &, 45 . 1 3R 0Ptk (9 v 10 R A5 4% 0 Hangzhou: Zhejiang A &. F University,2013:18-20

Fmi e [ J]. PR Al 2244, 2022, 53(1) :43-54
SUN Y Q,CHEN JH,ZHANG J,et al. Construction a core col-

lection of Armeniaca sibirica based on phenotypic traits[J]. Jour-

(RHEHE F &



