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Evaluation of low-temperature-tolerant in pepper seedling
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Abstract: To evaluate the tolerance of high-quality pepper germplasm resource to low-temperature stress during the seed-
ling stage, six pepper materials including 19Y004, 19Y012, and Qicunhong were selected 4 °C/ 12 h low-temperature
treatment groups and a 25 °C/12 h control group were set up. By assessing the cold damage level, measuring relevant
physiological and biochemical indicators, and combining principal component analysis, a comprehensive evaluation of
low-temperature tolerance was conducted. The results show that there are significant difference in the cold resistance char-
acteristics of the six pepper materials. Among them, the cold damage level of 19Y004 was 0 and exhibited normal mor-
phology. Principal component analysis showed that Qicunhong had the highest comprehensive score(78.75)and the stron-
gest low-temperature resistance, while 19Y012 had the lowest comprehensive score (=57.00) and the poorest cold resis-
tance. In conclusion, this study not only identified the difference in low-temperature tolerance among the six pepper germ-
plasm resources, but also selected Qicunhong as an excellent cold-tolerant germplasm resource, which can provide a theo-
retical basis for the breeding for cold tolerance in pepper.
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Fig. 1 Effects of low-temperature stress on the phenotype of pepper seedlings
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Fig. 2 Effects of low-temperature stress on the MDA content (A) and REC (B) of pepper seedlings
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Fig. 4 Effects of low-temperature stress on the accumulation of reactive oxygen species in pepper seedlings
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Table 1 Effects of low-temperature stress on photosynthetic parameters of pepper seedlings
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Material Treatment (pmol -m*-s™) (mol-m?-s™) (pmol -mol™) (mmol - m?-s")
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Table 2 Principal component analysis of different pepper
resources under low-temperature stress

&% Index Loading parameter

PC1 PC2 PC3
AT HL 528 -0.894  0.447 0.091
Relative electrical conductivity
T B & Malondialdehyde content  0.808  0.740  -0.115
fiti Z B & & Proline content 0.687 -0.727 0.068
SUER A s 0.723  —0.691 0.104
Hydrogen peroxide content
AT A E 0.997  0.083 0.027
Superoxide anion content
I AL EBEE M CAT activity -0.565  0.637 0.687
A PE POD activity -0.995 -0.185  -0.342
A B ALERE T SOD activity  -1.042  -0.213 0.054
FJF, 0.502  0.482 0.714
®PSII 0.527 -0.101 0.689
FFMEME Eigenvalue 389 237 1.72
Ji Z TRk E 38.93  23.69 17.24
Variance contribution rate/%
ZiFTTEk R 38.93  62.62 79.86

Cumulative contribution rate/%
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