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Abstract: To investigate the effects of space-induced mutagenesis (microgravity, strong radiation, high vacuum) on the field agro-
nomic traits of the SP, generation (the first generation of plants grown after ground sowing) of Poaceae forage grasses, this study used
seeds of four species, i. e., Leymus chinensis ‘No. 1, Leymus chinensis ‘No. 2’ , Agropyron michnoi, and Agropyron mongolicum
Keng. ‘Xiangtu No. 1’. In 2023, the seeds were carried into space aboard the Shenzhou-16 manned spacecraft for a space exposure
experiment. In 2024, the changes in agronomic traits of the SP, generation were measured in the field, using the ground control
groups as references. The results showed that the germination index of the mutagenized groups of Leymus chinensis ‘No. 1’ , Leymus
chinensis ‘No. 2’ , and Agropyron mongolicum Keng. ‘Xiangtu No. 1’ was significantly higher than that of the control group
(P<0.05), while the germination index of Agropyron michnoi significantly decreased (P<0.05). Only Leymus chinensis ‘No. 1” ex-
hibited a significant increase in the vigor index. The plant height and fresh weight per plant of all four forage grasses were somewhat
inhibited. However, the main root length of Leymus chinensis ‘No. 1’ and Agropyron mongolicum Keng. ‘Xiangtu No. 1’ significant-
ly increased (P<0.05), and the leaf width of Agropyron michnoi slightly increased (P<0.05). The heading stage of Leymus chinen-
sis ‘No. 17 and Agropyron michnoi was significantly delayed (P<0. 05), with reductions in spike length, spikelet number, and seed
setting rate. In contrast, the heading stage of Agropyron mongolicum Keng. ‘Xiangtu No. 1’ was slightly advanced, with some spike-
related traits remaining stable. The fresh weight and dry weight per plant of the Leymus chinensis and Agropyron michnot significantly
decreased (P<0.05), while the biomass of Agropyron mongolicum Keng. ‘Xiangtu No. 1” showed no significant change.
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Table 1 Seed sources of four Poaceae forage species
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Table 2 Effects of space mutation treatment on seed germination of four Poaceae forage species
HiT Fh4 Qb P KR I
CK-Y1 X HE 8. 87+1.03e 3. 55+0. 34¢
157 R
Y1 A 12. 20+2. 02¢ 4.92+0. 88a
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Effects of space mutagenesis on plant height and

B 1
Fig. |
root length of field-grown SP, generation forage seedlings
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Fig. 2 Effects of space mutagenesis on fresh weight per

plant of SP, generation forage seedlings under field
conditions
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Fig. 3 Effects of space mutagenesis on plant height and
main root length of SP, generation forage during vegetative
growth stage
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Fig.4 Impact of space-induced mutagenesis on leaf
length in forage grass SP, generation during vegetative

growth phase
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Fig.5 Effects of spaceflight mutagenesis on leaf width of
SP, generation forage grasses during vegetative growth
stage
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Table 3  Statistics of traits during the reproductive growth period of four forage species
i AP FR pis: G ES PN i /em /N 5%
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Table 4 Biomass trait statistics of four forage species

i AP FR Ib B PR b /g bk T E /g
CK-Y1 T pogilst 12.5+1.2a 3.2+0. 3a
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