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Abstract ; Alpinia oxyphylla was one of the four famous south medicines in China. Its seeds were the recalcitrant seeds,
which could not be preserved in dried and frozen environment, therefore, the seeds of Alpinia oxyphylla could not be re-
served by regular way, in low temperature and low humidity conservation. In order to solve the A. oxyphylla seeds with

long-term and stability storage, we focused on seed moisture content and freezing manner, cryopreservation method opti-
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mization, seed vigor indexes under liquid nitrogen, and the effects of cryopreservation on the physiological and biochemi-

cal characteristics. The seed vigor indexes, including germination, activity of a-amylase, SOD, POD, dehydrogenase,

MDA. The results showed that the A. oxyphylla seeds with water content of 13.92%—14.38% cryopreservated by rapid

freezing could obtain the optimum effect. After liquid nitrogen freezing, the germination rate of the seeds decreased sig-

nificantly, but with the extension of the freezing time, the germination rate was more than 50%. There was no significant

effect on the activity of a-amylase and the content of MDA in liquid nitrogen, a decrease in the dehydrogenase and POD

activity of seeds after freezing, and the activity of SOD increased with the adding of freezing time. Above results indicate

that freezing time have a certain influence on seeds vigor of A. oxyphylla, but it can promote some performance of

seeds. Both in germination rate, and physiological and biochemical indexes, show that A. oxyphylla seeds preserved with

liquid nitrogen is feasible.

Key words: cryopreservation, seeds of Alpinia oxyphylla, water content, physiological and biochemical characteristics,
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Table 1 ~ Comparison of A. oxyphylla seed germination rates treated with different freezing methods

T K ZE# Seed germination rate (%)

oK
Water content B
(%) %A1 G vl AR B
Control group Slow freezing group Direct freezing group Vitrification freezing group

18.64 85+1.03al 21.67+0.31d3 36.11+0.32¢2 17.33+0.22¢4
16.39 81.33+0.42b1 33.33+0.21c4 47.78+0.26d2 37.67+0.31b3
14.38 76.76+0.33c1 43.44+0.27a4 63.33+0.36a2 46.67+0.25a3
13.92 63.5+0.40d1 34.33+0.28b3 52.5£0.55b2 31.33+0.32c¢4
12.29 62.29+0.28el 20+1.08e3 43.33+0.37¢c2 15.56+0.2114
11.55 54.44+0.3711 11.11+0.1413 30+0.29g2 10+0.61g4

10.36 50.34+0.15¢1 10+0.29g4 31.11+0.31£2 22.22+0.46d3

HE s IR RUING 50 3 R IR SRR — B TR0 7 5 35302 A B (Pr>F<0.000 1) 5 [ —F7 78 A3 e il — A KA

[R) b FE T FhF & 25 3R 25 S R 3 (Pr>F<0.000 1)

Notes: Different lower letters in the same colomn indicate that seed germination rates with the same treatment and different water contents are

significantly different (Pr>F<0.000 1) ; Different numbers in the same line indicate seed germination rates with the same water content and

different treatments are significantly different (Pr>F<0.000 1).
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Note : Error line indicates 1.96 times of the

standard deviation. The same below.
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Fig. 1 Effects of freezing time in cryopreservation on
seed germination rates of A. oxyphylla
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Fig. 2 Effects of liquid nitrogen freezing time on biochemical index of A. oxyphylla seeds
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Table 2 Effects of cryopreservation on physiological and biochemical indexes of A. oxyphylla seeds
i 1] REFHR ou-E 93 T I 1 A B ALREE M A S AR S-Sy I S 0
Time Germination rate o-amylase activity SOD activity POD activity MDA content  Dehydrogenases activity
(d) (%) (U-g") (U-g") (U-gh) (pmol - g™) (pg - mL™)
0 93.75+0.21a 1.88+0b 485.46+1.63g 238.7+5.39a 2.86+0.07¢ 141.19+£1.98a
1 76.76+0.33b 1.84+0.11b 843.63+16.27f 235.41+£0.47a 3.11+£0.03b 136+0.04h
7 51.11+0.29¢ 1.57+0.01d 1293.03+10.68e 222.98+2.03b 2.91+0.05¢ 105.34+£7.51¢
30 52.5+£0.13e 1.95+0.12a 1866.05+41.3d 219.47+0.65b 3.37+£0.04a 101.37+10.32¢
60 65+0.11c 1.42+0.03e 2152.81+104.51¢ 202.57+3.10¢ 3.08+0.03h 68.83+1.55d
90 62.5+0.59d 1.28+0.02f 2179.04+98.13¢ 188.07+2.51d 2.89+0.03¢ 58.12+1.38e
180 50+0.34f 1.71£0.04¢c 2313.16+114.32b 187.81+2.06d 2.79+0.05d 72.68+1.81d
365 52+0.4e 1.85+£0.04b 2508.47+67.23a 187.44+1.00d 2.76+0.06d 49.26+2.00f

T [ —FUA [R/ING SR 3R A [ v VRIS 8] ) — A= AL F AR 22 S 3% (Pr>£<0.000 1)

Note ; Different lowercase letters in the same column indicate highly significantly differences of the biochemical indexes of seeds with the dif-

ferent time of liquid nitrogen freezing ( Pr>F<0.000 1).
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