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Establishment of droplet vitrification cryopreservation system for
Phalaenopsis zhejiangensis shoot tips

ZHAO Yue'?, SHAN Lu*>, CHEN Zhiguang®, YANG Shuhua®’, ZHAO Xin?, KOU Yaping’,
GE Hong?, CHEN Lugin®, REN Baoqing’, HAO Ruijie', JIA Ruidong’
(1. College of Horticulture, Shanxi Agricultural University, Taigu 030031, Shanxi, China; 2. National Key Laboratory
of Vegetable Biobreeding/Key Laboratory of Biology and Genetic Improvement of Flower Crops (North China),

Ministry of Agriculture and Rural Affairs, Institute of Vegetables and Flowers, Chinese Academy of Agricultural
Sciences, Beijing 100081, China; 3. Taiyuan Botanical Garden, Taiyuan 030025, Shanxi, China)

Abstract: [Objective] This study aims to explore the optimal conditions for cryopreservation of Phalaenopsis
zhejiangensis shoot tips and establish an applicable droplet vitrification preservation system for long-term and
stable conservation of its germplasm resources. [Method] P. zhejiangnsis seedlings were used as experimental
materials, and droplet vitrification cryopreservation method was used to preserve P. zhejiangensis shoot tips. By
a single factor test method, pre-cultured sucrose concentrations, loading time, and different vitrification solution

(PVS2) treatment time were set in the cryopreservation preservation program to optimize the preservation
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conditions. Paraffin sections were used to observe the damage to the shoot tip tissue structure during ultra-low
temperature preservation. [Result] The highest survival rate of 70.0% was achieved when the shoot tips of P.
zhejiangensis were stored in a 0.5 mol- L' sucrose pre-culture medium at 4°C in the dark for 2 days, treated
with loading solution for 20 minutes and vitrification solution for 120 minutes, then placed into small droplets
of tin foil, frozen in liquid nitrogen for 1 hour, and treated with unloading solution for 20 minutes. After
regeneration culture, the regeneration rate was 43.33%. Histological observation of paraffin sections revealed
that the damage to cell structure and function caused by liquid nitrogen freezing and unloading was relatively
significant. Therefore, optimizing the pre-culture and loading treatment of the shoot tips of P. zhejiangensis
prior to cryopreservation was of great significance for reducing cellular damage and maintaining cell integrity.
[Conclusion] The established droplet vitrification cryopreservation system offers an efficient and simple
method for long-term conservation of P. zhejiangensis germplasm resources. [Ch, 4 fig. 34 ref.]

Key words: Phalaenopsis zhejiangensis; shoot tips; droplet vitrification; cryopreservation
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Figure 1 Seedlings and shoot tips of P. zhejiangensis
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Figure 2 Influence of different treatments in each step of cryopreservation on the survival rate of shoot tips of P. zhejiangensis
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Figure 3 Regeneration status following shoot tips cryopreservation in P. zhejiangensis
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Figure 4 Organ sections of P. zhejiangensis shoot tips after different cryopreservation treatments
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