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Abstract: To explore long term preservation of Pinus massoniana seeds through cryopreservation technology, aseptic
seeds of P. massoniana with different water contents (WC) (27.4%, 24.6%, 22.7%, 16.8% , 15.8% , 10.7%, 7.5%,
6.1%, 4.8%, 3.2%) were cryopreserved in liquid nitrogen. Our results showed that: (1) The germination of
cryopreserved seeds increased when the seed WC elevated from 3.2% to 6.1%, reaching the highest rate of 91.33% at
the optimum WC of 6.1%; However, seed germination decreased as WC further increased from 6.1% to 27.4%, in
particular, with a rapid decline in germination of seeds with 15.8% or higher WC; There is a wide range of safe WC,
within 3.2%-7.5%, the average germination rate reached above 80%. (2) In addition to WC, freezing and thawing
methods also affected cryopreservation. Rapid freezing by directly immersing seeds into liquid nitrogen is better than
pre-freezing at —20 °C prior to liquid nitrogen freezing; a slow air-thawing at room temperature gave a better germination
result compared with a rapid thawing in a 42 °C water bath that caused seed episperm cracking. (3) The episperm also
played an important role, which protected the seeds from the mechanical damage. The germination rates without episperm
were significantly lower than those with episperm, and the abnormal seedlings were more observed when the episperms
were removing. (4) At the optimum WC of 6.1%, cryopreserved seeds germinated better than those non-cryopreserved
(control) , indicating that cryopreservation may stimulate seed germination of P. massoniana. Collectively, our results
showed that water content, freezing and thawing methods as well as the episperm structure can significantly affect
cryopreservation of P. massoniana seeds; and the best method for cryopreservation of P. massoniana seeds is to directly
freeze seeds with 6.1% WC using liquid nitrogen followed by a slow air-thawing at room temperature, by which the
germination can reach above 90%. Results from this study may provide a rational for a long-term storage of P. massoni-
ana seeds through cryopreservation.
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Fig. 1

Effects of water content on germination percentage of
cryopreserved masson pine seeds
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K2 I 200 BRI IR A S
I RN TR ZF 3R A5
Fig. 2 Effect of freezing methods on germination

percentage of cryopreserved masson pine seeds
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Fig. 3 Effects of thawing methods on germination percentage

of cryopreserved masson pine seeds
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Fig. 4 Effects of the episperm on germination percentage
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Fig. 5 Germination processes of cryopreserved masson pine seeds with episperm (A-B) and

without episperm (C-G), and abnormal germination without episperm (E-G)
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Fig. 6 Effects of cryopreservation on germination

percentage of masson pine seeds
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