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Progress of cryopreservation for Dendrobium (Orchidaceae) germplasm
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(1. Key Laboratory of National Forestry and Grassland Administration on Plant Ex Situ Conservation, Beijing Botanical Garden,

Beijing 100093, China; 2. College of Horticulture, Shanxi Agricultural University, Taigu 030801, Shanxi, China)

Abstract: Cryopreservation of various germplasm resources of the Orchidaceae Dendrobium has been carried out
due to their high medicinal and ornamental value. This paper reviews the progress on cryopreservation methods, impor-
tant influencing factors, evaluation of recovery and regeneration, and physiological mechanisms of the Dendrobium
plants. There are mainly six preservation methods: rapid freezing method, dry freezing method, embedding drying meth-
od, vitrification method, small droplet vitrification method, and embedding vitrification method. The amount of water
content in the plant materials, the thawing and rewarming process, and the use of protective agents are all important fac-
tors affecting the recovery and germination effect after cryopreservation. It also summarizes the key technologies of cryo-
preservation and post-freezing regeneration of different types of germplasm such as seeds, protocorms, pollen, proto-
corm-like bodies and protoplasts of the Dendrobium. The dry freezing cryopreservation technology has successfully pre-
served various seeds and pollen of the Dendrobium, and the vitrification cryopreservation method is considered to be one
of the most effective preservation methods for fresh seeds, protocorms, protocorm-like bodies, and stem tips with higher
water content at present. The research on cryopreservation of endangered Orchidaceae germplasm is still a long and ardu-

ous task, but the related work is still in its infancy and more research work needs to be carried out.
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Table 1 Differences in viability of Dendrobium plants from the Orchidaceae family during ultra-low temperature
preservation
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(D. officinale) 6-BA+0.75 mol/L i B 25°C¢ I8
T 40 CK 3 min, MS 1.2
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HEMIAL 1 h; PVS2 25°C4R BT 60 min
WEE@ JRERZE PiEik:  PVS2 95% [21,23]
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R 5%+ 0.4 mol /L REME AL, 7 A
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A 5k Rl Dendro- I B® min R [74]
bium ‘Sonia-28’ JFERZE Bkt PVS2 16% [75-76]
1/2MS 2 R R 55 55 3k 24 h+0.5
L. /N B RS AL / jlﬁﬁ: ,ﬁjit. N TR
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(D. chrysanthum) 0 , VR J5 0 & %229 52 % . [54b
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Oumae’” 4 5% %)) 1 1Y 25 20 20 21 2 A 3 1 4% )5 8 1K Ui
TRAF R J5 AR %R 13.33%6 0 #E kA (D, signa-
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By 1k 20 29 1K R 1 A B PN 3 3 AR TS TR A
Al DL SRE A 20 MR TRV TR - A R I A7 DK A
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806", FIFH 25% PV S2 ¥ 8k Bz A1 fiph J& A= it 14 vk
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£ 1B 3 5 Ak v R 0 M T R R R B AR ) &
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27. 8% W PRH A VR I AR 18 R AR o 52001 . Bk
LR 7 Aok B R 8. 21 % ~18. 79% I , ¥ % S
=7 0 W & R 5 10 8 b1 50 BT 22 0 AP
AE RN I8 A1 2 S0 22 BBl I TR R A 1 EE AL
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K Bl T 0 B T S R A RR A K R S B
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T AE ) A o AT U R A7 2o A 1 e T R e R 52 TR
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ARZS |, 5 KRR 3B G VK T A, DA AR R IR A VR s
) 0 BT ) A0 A R S TR R YT T IR S R AN
P AR AT RE 2 % 2F P25 A/ R 45 5 o B 3 A0 B 4 T
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H i 28 K 22 8022 B s A 1) 41 2 28 1A Ok
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A 3 5 A H v 3 43 A0 T 2 R oA A AR R R
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PRI 2 A MRS SRR 25 X A7 0 3 R AR e R
MR 22— SRR 257 B F 30

il VR O R Ao AR T S8 WO SR 38 5T (AR
A IR A OGS ROR AR R T IR o R T R R R
T AR R AR R S T, O R R IO PR A X
A1 SR o K S AR A 5 e B 5, 0 G R R IR R 2
Tt B RSB L B E %,
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1 255 1 3% 385 A 1 A 2 R A UL PR A v 5 7K it 2 41
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W 2 B E R SR R S LB H S R R A A
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RS 2D 362 105 A ok R 0 700 e 8 R A 348 o ] 452
YV ul ge XA AL 20 A i . S Bk Ak AR IR
TRAF 10 A1 FRHRR BT, 28 IRE MR VA W 22 R Uk, mT DL AR 4
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Py S A 96 8 I UL R A7 B T I R bR . BT, 22
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H AT S S ge ik F 24 2,3, 5- R R
b PO & Mk (2, 3, 5-triphenyltetrazolium chloride,
TTC) Yok 77 B (Even’s blue) 4 4 ik il —
LR ¢ 2 (fluorescein diacetate, FDA) e ik, kK
5 85 A i (D, wardianum ) J5 3R 258 AR R R A7 5 2
TTC Y AOAFIE RN 46. 6%, 8k Bz A ik )5 Ak o ki
IR R A7 J5 42 FDA Yo (0 1 95 AT IR 3 4806, fi
f5F & Fh Dendrobium * Sonia-28" 28 JFUER 25 4 B K IR
PRAT o 3 A B T S e o O G ) A T R 5 B e
0,30 AT DA — 5 i B2 DA A R 20 i B3 20 4 28 I IR R
FE G B AE G I A A, A ST R B, G 3k
W 5E B A% T Rk gt iy BHAE 32 n 8Uh
iRk 28 D ok 25 28 40 1L g s Ak B AIRIR R AE 5 TTC 3
EENAFIE R R 78 1%, i THAERT5. 9%, A
fisk i B Dendrobium ‘ Sonia-28" 2% JF R 25 22 # AR IR
BRAF)E TTC YA F N 13. 3%, AR N 0%,
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