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Effects of Cryopreservation on the Seed Germination and Growth

Properties of Seedlings of Maackia amurensis

Sim-Hee Han, Chan-Soo Kim#*, Suk-Seong Jang, and Hyun-Ju Lee
Department of Forest Genetic Resources, Korea Forest Research Institute, Suwon 441-350, Korea

ABSTRACT

This study was conducted to investigate effects of cryopreservation by vitrification on the
seed germination rate and growth and physiological properties of seedlings of Maackia
amurensis. Cryopreservation significantly decreased the germination rate of seeds of M.
amurensis, but the reduction of germination rate was mitigated by the treatment of
cryoprotectant (plant vitrification solution, PVS2) before plugging into liquid nitrogen and
fast thawing rate after cryopreservation. Long-term PVS2 exposure decreased seed
germination rate, whereas cryopreservation time didn’ t have influence on seed germination
rate. In addition, growth and physiological properties of seedlings were not affected by
PVS2 exposing time and cryopreservation time. Therefore cryopreservation could be widely
used as a technique of long-term ex situ conservation without any damage and deterioration
of cells or tissues of the forest seeds. However, in order to increase the effect of
cryopreservation, we have to develope the lower toxic cryoprotectant and suitable
techniques to the structural or chemical properties of a variety of seeds.
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Fig. 1. Changes of germination rate and index of the seed of M. amurensis by the exposure of cryoprotectant before
plugging into liquid nitrogen and thawing rate after cryopreservation. The different letters indicate significantly
different at the probability level of 5% by Duncan’ s multiple range test. A: control, B: without cryoprotectant + slow
thawing (25), C: with cryoprotectant + slow thawing (25°C), D: without cryoprotectant + fast thawing (45C), E: with

cryoprotectant + fast thawing (45C).
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Fig. 2. Effects of PVS2 exposure time on the germination rate and index of the seed of M. amurensis before plugging
into liquid nitrogen. The different letters indicate significantly different at the probability level of 5% by Duncan’ s

multiple range test.
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Fig. 3. Effects of PVS2 exposure time on the relative growth rate of height, SPAD values and photochemical efficiency
(Fv/Fm) in the leaves of one-year-old seedling of M. amurensis before plugging into liquid nitrogen. The different
letters indicate significantly different at the probability level of 5% by Duncan’ s multiple range test.
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Fig. 4. Effects of cryopreservation time on the germination rate and index of the seed of M. amurensis. The different
letters indicate significantly different at the probability level of 5% by Duncan’ s multiple range test.
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Fig. 5. Effects of cryopreservation time on the relative growth rate of height, SPAD values and photochemical
efficiency (Fv/Fm) in the leaves of one-year-old seedling of M. amurensis. The different letters indicate significantly
different at the probability level of 5% by Duncan’ s multiple range test.
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