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Abstract: To address production problems such as low seed setting rate, in this study, a total of 300 Leymus
chinensis accessions were evaluated across three consecutive years of field trials and systematically measured
their four growth traits: Plant Height of Reproductive Branch at Heading Stage (PH_RBHS), Plant Height of
Reproductive Branch at Maturity Stage (PH_RBMS), Leaf Length (LL), Leaf Width (LW), and eight seed
setting - related traits: Spike Weight (SW), Spike Length (SL), Number of Spike Nodes (NSN), Seed Set-
ting Rate (SSR), Number of Spikelets (NS), Floret Number per Spikelet (FNPS), and Seed Number per
Spike (SNPS). Diversity analysis and cluster analysis jointly revealed a rich genetic background within the
population: the coefficient of variation ranged from 10.73% to 51.86% , and the genetic diversity index ranged
from 1. 853 to 2. 068; the 300 accessions could be classified into four distinct clusters. Correlation analysis indi-
cated that seed setting rate (SSR) was correlated to varying degrees with 11 traits, such as Spike Weight
(SW) , Spike Length (SL) , and Seed Number per Spike (SNPS). The first four principal components
accounted for 79. 26% of the total variance, effectively capturing most of the information of the original traits.
Finally, based on the best linear unbiased estimate (BLUE) of phenotypic data, a comprehensive evaluation
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was conducted using a membership function analysis that integrated heading rate (HR) and seed setting rate
(SSR), and 50 elite accessions were identified. This study provides support for further gene mining, genotype

- phenotype association analysis, and molecular breeding.
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Table 1 Descriptive statistics results for 12 traits of 300 accessions of Leymus chinensis germplasm

PR Trait 0y Year fie KA Maximum #5z/ME Minimum % 2% Range ¥J{H Mean F3#E2:SD 2R RZECV wife ZREHEREH!

AR HR 2023 93.22% 0.71% 92.51% 36.21% 0.21 58.87% 2.063
2024 86.52% 1.18% 85.33% 33.84% 0.21 61.99% 2.052

2025 88.79% 0.79% 88.00% 37.64% 0.21 56.83% 2.090

BLUE 81.26% 0.89% 80.38% 35.49% 0.18 51.86% 2.068

AR R A R 2023 115.00 58.80 56.20 86.44 11.17 12.93% 2.089
PH_RBHS/cm 2024 107.60 45.00 62.60 74.65 10.56 14.15% 2.023
2025 216.60 25.80 190.80 69.37 14.12 20.36% 1.692

BLUE 130.00 51.00 79.00 76.81 9.37 12.19% 1.994
BUAMAE A MR 2023 120.60 63.20 57.40 90.02 11.42 12.69% 2.052
PH_RBMS/cm 2024 115.00 46.80 68.20 84.05 10.39 12.36 % 2.009
2025 103.80 13.80 90.00 76.60 10.78 14.07% 1.918

BLUE 110.30 55.50 54.80 83.60 8.97 10.73% 2.041

HiH SW/g 2023 3.84 0.30 3.55 1.57 0.58 36.95% 2.051
2024 3.08 0.09 2.99 1.36 0.38 28.00% 1.937

2025 2.13 0.15 1.98 1.07 0.38 35.36% 2.069

BLUE 2.14 0.35 1.80 1.32 0.32 24.30% 2.058

K SL/em 2023 27.38 6.74 20.64 14.30 2.89 20.19% 2.019
2024 20.38 7.95 12.43 12.15 2.07 17.06% 2.027

2025 21.12 8.35 12.77 13.27 2.09 15.75% 2.041

BLUE 20.03 8.53 11.50 13.22 1.83 13.85% 2.024

T BUNSN/ A 2023 24.80 11.20 13.60 17.91 2.49 13.90% 2.075
2024 24.67 10.20 14.47 15.10 2.40 15.88% 2.002

2025 38.80 7.20 31.60 15.65 2.98 19.04% 1.902

BLUE 23.00 11.27 11.73 16.21 1.93 11.90% 2.058

45509 SSR 2023 89.53% 10.27% 83.26% 64.24% 0.17 26.36% 1.998
2024 89.37% 4.58% 84.79% 63.46% 0.19 30.57% 2.006

2025 90.75% 3.61% 87.14% 62.00% 0.18 29.40% 2.015

BLUE 89.88% 14.43% 75.45% 63.40% 0.14 21.38% 1.987

K LL/em 2023 32.25 15.21 17.04 22.59 3.42 15.12% 2.060
2024 32.35 15.23 17.12 20.88 2.91 13.94% 1.988

2025 38.72 14.94 23.78 22.06 3.48 15.79% 1.870

BLUE 30.43 15.59 14.85 21.84 2.36 10.78% 1.985

98 LW /cm 2023 1.03 0.25 0.78 0.61 0.14 22.38% 2.026
2024 0.90 0.26 0.64 0.57 0.11 20.17% 2.056

2025 0.71 0.23 0.47 0.48 0.09 18.24% 2.054

BLUE 0.79 0.27 0.53 0.55 0.09 16.08% 2.009

INEEINS /A 2023 36.40 10.00 26.40 19.70 4.29 21.76 % 1.959
2024 57.40 11.20 46.20 17.46 4.69 26.84% 1.677

2025 33.40 8.80 24.60 17.24 3.28 19.01% 1.907

BLUE 32.93 12.47 20.47 18.16 3.10 17.05% 1.853

H/NE/AINMERL 2023 7.19 2.07 5.13 4.81 0.99 20.60% 2.067
NFPS/4 2024 7.54 2.20 5.34 4.61 0.99 21.45% 2.073
2025 7.07 1.61 5.45 4.73 1.02 21.52% 2.063

BLUE 6.71 2.60 4.11 4.72 0.78 16.42% 2.055

BTN TR 2023 159.00 9.20 149.80 61.04 26.03 42.65% 1.985
SNPS/#i 2024 116.40 2.20 114.20 50.28 21.42 42.60% 2.053
2025 114.40 3.00 111.40 48.93 20.57 42.04% 2.056

BLUE 101.94 12.47 89.47 53.72 16.94 31.53% 2.077
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Table 2 Principal component eigenvalue, proportion of variance and loading matrix of comprehensive traits

FHIMIR Trait

F: W4 Principal component

PC1 PC2 PC3 PC4
J#HE M Eigenvalue 1.95 1.20 1.18 1.13
J7 24 51 #k E Proportion of variance 38.17% 14.43% 13.82% 12.84%
Z3F5THkE Cumulative proportion 38.17% 52.60% 66.42% 79.26 %
A A B AR PR = PH_RBHS 0.34 0.29 —0.14 0.42
A AR B A bR 55 PH_RBMS 0.34 0.22 —0.31 0.39
FiE SW 0.36 0.19 0.37 —0.11
MK SL 0.38 0.05 —0.03 0.25
T % NSN 0.35 —0.48 0.20 0.14
& LL 0.18 —0.06 —0.62 —0.27
m5E LW 0.21 —0.11 —0.46 —0.46
/MR NS 0.33 —0.56 0.11 —0.03
HE/NE/NER NFPS 0.23 0.52 0.20 —0.40
FEFEFP 78 SNPS 0.36 0.01 0.25 —0.37
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Table 3 Comprehensive ranking table of 50 accessions of elite Leymus chinensisl germplasm
flE 4 Rank F1{& F value 445 No. HE4 Rank F1{& F value 95 No. 4 Rank F1{& F value 445 No.

1 0.9098 H21 18 0.7861 H151 35 0.6710 H195
2 0.8935 H31 19 0.7776 H191 36 0.6649 H163
3 0.8711 H88 20 0.7752 H108 37 0.6631 H4

4 0.8614 H131 21 0.7631 H58 38 0.6597 H2

5 0.8582 HI11 22 0.7601 H90 39 0.6519 H179
6 0.8528 H104 23 0.7580 H101 40 0.6504 H174
7 0.8408 HI111 24 0.7533 H14 41 0.6426 H185
8 0.8331 H165 25 0.7424 H112 42 0.6396 H146
9 0.8309 H39 26 0.7328 H72 43 0.6268 H186
10 0.8269 H110 27 0.7301 H168 44 0.6220 H159
11 0.8260 H94 28 0.7218 H76 45 0.6210 H142
12 0.8122 H154 29 0.7171 H3 46 0.6156 H155
13 0.8112 H127 30 0.7104 H190 47 0.6134 H188
14 0.8014 H137 31 0.7099 H53 48 0.6100 HS8
15 0.7954 H143 32 0.6931 H125 49 0.6052 H164
16 0.7892 H92 33 0.6893 H198 50 0.6012 H184
17 0.7883 H56 34 0.6854 H136
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