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Abstract: To overcome the limitations of an imperfect mutagenesis breeding system for Leymus chinensis and
the shortage of germplasm with high seed setting rates, this study established an efficient mutagenesis technol-
ogy using a combination of spatial and atmospheric pressure room-temperature plasma (SP-+ARTP). A high-
throughput, accurate phenotypic analysis of large-scale mutant populations was achieved by utilizing an auto-
matic seed setting rate identification model based on the YOLO algorithm. The results indicated that cultivar
‘ Xiwuzhumugqin’ was the most suitable material for mutagenesis; a 60-minute treatment with 20% NaOH was
the optimal pretreatment method. Single-space mutagenesis significantly promoted seed germination and seed-
ling growth. The mutagenesis efficiency of the M, generation using the SP+ARTP combination reached
1.20%, and 23 new germplasm lines with high seed setting rate were successfully selected. These lines exhib-
ited a seed setting rate of 30% higher than that of the control group. The combined mutagenesis and high-
throughput phenotyping system developed in this study provides key technical support and germplasm resources
for the targeted breeding of high-seed-setting L. chinensis varieties and their industrial application.
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Fig.1 Mutagenesis pretreatment and suitable material screening
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Fig. 2 The effect of EMS treatment on the germination rate of Leymus grass seeds and seedling growth
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Fig.3 The effect of ARTP irradiation on the germination rate of Leymus grass seeds and seedling growth
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Fig. 5 The effect of space and combined mutagenesis on the germination rate of Leymus grass seeds and seedling growth
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Fig. 6 Construction of a model for identifying the seed setting rate of Leymus grass
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Table 1 Seed setting rate data of new germplasm obtained by single mutagenesis with SP and ARTP
k2 S A 4t 5
Majjr?jlq?ur;ber w1 w2 w3 w4 w5 w6 w7 ws w9 #10 /\verag:e': fiej i:ing rate
SP-1 69.86 72.15 73.18 70.57 75.25 71.46 70.59 72.43 71.36 73.26 72.01
SP-2 73.19 77.59 79.36 74.26 74.68 73.94 77.68 75.62 74.92 78.57 75.98
SP-3 69.86 72.15 73.18 70.57 75.25 71.46 70.59 72.43 71.36 73.26 72.01
SP-4 71.43 70.37 66.83 68.24 70.47 66.82 71.42 69.52 70.41 72.37 69.79
ARTP-1 70.42 70.51 69.32 65.98 70.48 67.83 65.94 64.94 69.37 72.66 68.75
ARTP-2 63.95 61.35 66.27 65.93 68.36 64.84 66.68 68.92 64.42 64.94 65.57
ARTP-3 72.85 70.64 64.92 68.52 70.48 65.92 65.06 69.42 66.26 68.92 68.23
ARTP-4 69.93 72.32 70.19 68.57 68.75 71.58 72.6 71.35 69.32 67.84 70.25
ARTP-5 66.39 68.35 67.42 66.83 67.15 68.49 66.47 68.35 69.16 67.39 67.6
ARTP-6 69.05 74.07 70.35 71.29 69.53 71.48 68.27 70.45 72.13 70.47 70.71
ARTP-7 70.42 70.51 69.32 65.98 70.48 67.83 65.94 64.94 69.37 72.66 68.75
CK 46.24 51.39 44.8 47.6 53.4 45.65 49.15 53.25 54.63 48.47 49.46
R2 SP+ARTPESFLREHIM RS L EHE
Table 2 Seed setting rate data of new germplasm obtained by SP+ARTP combinatorial mutagenesis
P = - 2y 4k 5z R
GRS w1 w2 ms @4 @S M6 @7 @S MO B0 Avera;: e fmg .
SP+ARTP-1 72.51 68.36 65.96 68.35 64.92 63.75 67.35 69.27 66.92 70.35 67.77
SP+ARTP-2 63.63 68.41 72.52 70.32 67.32 66.83 70.57 68.38 65.24 66.92 68.01
SP+ARTP-3 70.43 68.42 72.64 67.92 69.42 72.96 68.46 71.46 72.51 69.64 70.39
SP+ARTP-4 66.32 68.93 65.39 65.78 66.52 69.38 66.98 68.42 67.18 68.46 67.34
SP+ARTP-5 75.24 72.52 73.23 70.28 72.53 70.35 72.18 74.37 70.28 73.82 72.48
SP+ARTP-6 63.63 68.41 72.52 70.32 67.32 66.83 70.57 68.38 65.24 66.92 68.01
SP+ARTP-7 70.43 68.42 72.64 67.92 69.42 72.96 68.46 71.46 72.51 69.64 70.39
SP+ARTP-8 72.41 73.92 69.21 73.82 67.92 73.31 69.74 73.46 72.52 71.93 71.82
SP+ARTP-9 73.74 70.18 72.94 73.48 70.82 71.29 72.47 73.62 71.03 74.94 72.45
SP+ARTP-10 65.82 67.42 66.28 70.58 66.41 68.25 70.29 65.32 71.26 66.52 67.82
SP+ARTP-11 73.52 69.92 75.42 71.37 74.19 69.89 73.15 74.38 72.19 74.83 72.89
SP+ARTP-12 72.54 74.18 69.46 70.18 72.62 71.48 72.94 68.39 70.54 72.83 71.52
CK 48.28 47.29 51.05 46.31 50.02 44.36 49.17 47.92 43.54 44.18 47.21
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Fig. 7 Creation and identification of high seed-setting rate Leymus chinensis germplasm
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