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Abstract: In the current potato germplasm resource preservation landscape, in vitro methods have gained
widespread acceptance. Exploring the preservation conditions for extending the subculture cycle of test-tube seedlings
can effectively reduce the risk and preservation cost. In this study, six different genotypes of potato materials were
selected from the germplasm resources, and the effects of pre-rooting, temperature, sucrose concentration and subculture
method on the preservation of potato test-tube seedlings were investigated using plant status, plant height and survival
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rate as indicators to explore the widely applicable conditions for long-term low temperature preservation of potato test-
tube seedlings. Test- tube seedlings without pre- rooting treatment showed minimal growth on the 60th day of low
temperature preservation and eventually died, suggesting that pre-rooting treatment is essential for the successful low
temperature preservation of test-tube seedlings. The growth rate of test-tube seedlings at 4°C was slower compared to
those at 7°C, and the plant height was obviously smaller on the 90th day. However, the survival rate of test-tube seedlings
from four different materials at 7°C was 100%, while it was only 53.75% at 4°C, indicating that a temperature of 7°C is more
suitable for preserving potato germplasm resources with various genotypes. Furthermore, the plant height of test-tube
seedlings in a medium with 8% sucrose on the 90th day was obviously lower than those with 4% sucrose. Survival
statistics revealed that all test-tube seedlings in the medium with 4% sucrose died after being stored at a temperature of
7°C for 270 days, whereas there was still a survival rate of approximately 61.25% for those in an 8% sucrose
concentration medium. These findings suggest that an 8% sucrose concentration could prolong the low temperature
preservation time for potato test-tube seedlings. In short, using a sucrose concentration of 8% in combination with an
ambient temperature of 7°C could be effective for long-term low temperature preservation of most potato lines. Additionally,
a subculture method involving test tube culture seeding and alternate box culture seedling was explored, which effectively
improved the preservation of weak-growth germplasm resources and increased their survival rate from 22.50% (test tube
culture seeding) to 95.00% (alternate subculture of test-tube culture seedlings-box culture seedlings) on the 90th day of low
temperature preservation. This research provides valuable guidance for optimizing the conditions required for long-term
preservation of potato germplasm resources.
Key Words: potato; germplasm resource; test-tube seedling; low temperature preservation
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Note: A. Status of test—tube seedlings on 0 day after subculture; B. Status of test—tube seedlings stored on the 60th day after subculture under low

temperature with pre—rooting treatment; C. Status of test—tube seedlings stored on the 60th day after subculture under low temperature without pre—

rooting treatment. The culture medium is MS medium with a concentration of 4% sucrose, and the low—temperature storage temperature is 7°C. The photo

was taken on the 60th day after test—tube seedlings were stored in a cold storage.
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Figure 1 Effect of pre—rooting treatment on low temperature preservation of different potato lines
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Note: A=C represents the status of the test—tube seedlings stored at 4°C, 7°C, and 20°C for 90 days, respectively. The culture medium is MS medium

with a concentration of 4% sucrose, and the seedlings were transferred to cold storage after pre—rooting treatment.
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Figure 2 Effect of different temperatures on preservation of potato test—tube seedlings
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Note: Error bar represents standard deviation (n = 5). The same below.
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Figure 3 Plant height of test—tube seedlings stored at different temperatures for 90 days
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Figure 4 Effect of different storage temperatures on survival rate of test—tube seedlings
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Note: A. Status of the test—tube seedlings on the 90th day of culture with 4% sucrose concentration medium; B. Status of the test—tube seedlings on

the 90th day of culture with 8% sucrose concentration medium. Cold storage temperature is 7°C.
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Figure 5 Effect of different sucrose concentration mediums on low temperature preservation of potato test—tube seedlings
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Figure 6 Plant height of test—tube seedlings on different sucrose concentration mediums for 90 days
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Figure 7 Effect of different sucrose concentrations mediums on survival rate of test—tube seedlings
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Note: A. Comparison of plant status of the cell fusion material St142/sm5083-20-2 after subculture of test—tube seedlings and alternate subculture of test—
tube seedlings—culture box seedlings on the 60th day of low temperature preservation; B. Comparison of plant status of the cell fusion material St142/sm5083—
48-2 after subculture of test—tube seedlings and alternate subculture of test—tube seedlings— culture box seedlings on the 60th day of low temperature
preservation. The culture medium is MS medium with a concentration of 8% sucrose, and the seedlings were transferred to cold storage at 7°C after pre—

rooting treatment.
8 ARHRATAMDLEXEERFHNZM

Figure 8 Effect of different subculture methods on preservation of potato test—tube seedlings
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