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B B $0k i% (silica gel desiccation) &R JE Bl 74 & % & & (Bletilla formosana) # F AL B AR (cryopreser-
vation) * AHF RFF KT 24 h IR Y AE T Fo & 1 R AR BIR G M E 6 % G R ML MR (Phalaenopsis
aphrodite subsp. formosana) A TR 515 7% 71 25 % - &3 B AL (liquid nitrogen; LN) 475 48 mo 1% » 6% &
BAET A4 HF 87.7% S & WHTHAET L% 5 @M A T LN RA 15 mo £ - JF AR 4E4F 100.0%
MR R AL TS E (746%) AELS  BE D EAREFTELET LR LIRE - BA
Je b ACHGTA T (Phaius tankervilleae) 16y ~ G L¥BE R ~ T £ ¥ XM (Vanda lamellata) A R4 ¥ AR ¥ (Vanda
denisoniana) #9745 FARKBARG - KRBT CBNREBAINRGEZI LCHBAREH THEZES
(81.0%) » LA FARA 75 @ » 4218 24 h SRR W A BATBAGRARA 24 h RAB QLW EFB RN

FF R AAE T &5 5] 4 88.0% ~ 100.0% & 100.0% ° Lo » He £ 8 K KA T H#Kk o5 #5355 LA wME
TIE A RAMEE FTIRB ARG R EED » FAEIAAE T4 Y o Bk » 870 5588 % B4R i A 7 4o 76 45 TA B
Gl REEREAARLALKREAET  THELRKBIRGZATRIE -
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FEESIRIRENERE > fEHEEL  #F
2B EERENEERBE AREHEA BH
 FLBP AR R AR AR BRORG o B R FEAE SR U
SN o NIt > FrfrENERATRIHER
WAVIESE - W BN - BERE T 50T
¥ RDMEOR 2k ~ EAE B8 S 80 45 & W i
HAZRF WA 4RET - BB —E
HIEERE - ENEZERE - fla BEA K
(Bletilla formosana) BI#ETERE (Phaius tanker-
villeae) T T 1K A BURAH ¥R E R E R TF 4
mo > B DLAERFEE ST 0 {H 6 mo DARTEFIE T
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{F 7 3 2 2 (Chang et al. 2006; Hirano et al.
2009) - EFRELHNRET R > WRHE=EHE
BRORTFEAC R T R KRR ORI Z frfF - 8
REGAZBRENRE  REHECESH
M EIRE N R E A AR EHERE » &
L1 1 B R U AR Y S SR (W et al. 2016)
I SLECEEKERRENS - ¥R iE
HERERNRENITRIEE EZE - BERR
{7 (cryopreservation) 5 ffi & FH 77 1 Ji 2 & Hf]
RETECITZAES K HATBE AT AE
Ry B OR R 2 — » (RTF AT Z Fil R 3 B 1l
B (BOR PR 7 HE & I A % VI HHREA (Ishikawa
et al. 1997, Thammasiri 2000; Hirano et al.
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2006; Gonzalez-Arnao et al. 2008) » FFZ% B AC
fiE T HORAE R (liquid nitrogen; LN) fRIFAT.Z
Al i B 75 20 2 88 B 17 (Ishikawa er al. 1997;
Thammasiri 2000; Hirano et al. 2005a, 2005b;
Hsiang et al. 2011; Popova et al. 2016) - &1
AilpE B &S A% 0 7Y LN B Ay O A I R - 28 B
LFEEYHESEEE B ABRIME-196C LN 3
B OREE - 1R IERREEAROR T 5% BT A 4R R 3
REVEFRTAZ I HEDBEER Ed)E T
NG # AR LR S RIS NLH#
AT DR HA A ROt R AT Y1 4E 8% (Na & Kon-
do 1996; Engelmann 2000; Matsumoto et al.
2001; Gonzalez-Arnao et al. 2008; Hirano et al.
2009) « R S DU R 2 LN (RIEH
[m 2 A &R E 2 O fl40 2 10-30 min
lh~1d-1wk-~1-3 mo 2 | yr (Thammasiri
2000; Wood et al. 2000; Nikishina et al. 2007;
Hay et al. 2010; Hirano et al. 2011; Galdiano
et al. 2012; Hu et al. 2013) » HE LA HHEY)
HBHE AL LN S ERBIRF1R 205
(bEA fHREFZE (Hirano et al. 2009; Hu et al.
2013) - fEFHRIC I E AN GE O LE 8K
SEARTERE (Wu et al. 2013; Wu et al. 2018)
ABHZE RIHE — 20 R IRl FE ) 22 oAt B FRHE )
BEERZEHRE - (RFYENEE - DA
AEEMEESCHMST EE - CBEEERTEE
REFH S MBI FEEERRFEREHEE
1 R B R A 1R G N R YT
FERC R AE B PR B TR S - 7 AR &L
KW5eEe B4 CRETERE (P tankervilleae) ~
H{CWHIERE (Phalaenopsis aphrodite subsp. for-
mosana) ~ FFE A E R (Vanda denisoniana)
K HEEE R (Vanda lamellata) HITE T 5046
W Ry REE G o KW BRZ A TE S DL REHE
AR - IR 1% S RE RO E A At
FHEY) b BIIECEEE BRI RRE
ZERERG - BN EERIARE -

MFERTE
BEGREFREEGERRESE MK
RESRERENZITE

ARBET BB - AR aEE

Fetkntsg 90 d ~ BFCERERE RO 1% 189 d B
FERFEET » PL 1% K EBE$H (sodium hypo-
chlorite; NaOCI) & ¥ 5 10 min » 75 DL
AR E 3 R - RUHHETRREER D
AR/ NVEL B/ NVELE R S0 me 0 FE A 1 BB
R A 3 EE - AHREEEFRAER 15g
W IB KL (silica gel) HY 20 mL 37 B [E] E T
FoRE o IEEREIRET 27C £ 10) #ITikE
24 he HZMREER % - HFETEUHE AL R
‘& (cryotube vial) N » ZAR LA LN {r7F > °
HHE%BEL-6~12~18-24-27-30~33-
36 ~ 48 {li H iR RS AR E B - BL40C/KoR
1 min [EDRFEH o RifdE T #ETRE B B
BRI .

AT s i S B R DAFFZE4R o9 45
R B/ NEAS - F/NVEEE S0 mg 0 FE A1
HE FRMSEE - (REATATHE T
BLEEA KR LN fLRE3 6 15 mo
% BARENHL L EDREE > PRERE
MR ETHEFREE - LEK 6 cm (Y HE
BENAFBESRS  BEEEERK 21T
B~ 1.05 kg ecm™ = B & 20 min 22 1/2 MS
1% & AL (Murashige & Skoog 1962) » i & FH
2% JEEAE ~ T% £ ~ 0.1% JEMERR > pH FH%E B
6.0 - FEfE % B EE 25C + 1°C ~ o 38
umol m™ s Jz 14 h C FEHARRES P i - 40F
1% 30 d > DA S8 08 5 B 22 0 SO B 155 2F
¥ SEEER LR 200 {EfEF -

BEERET A IRARRHNE

RAIRERSE

B8 S BRI AR IR T <
a8 E K E R RPAE 60 d HYRHE > (&
SR R FOR B T P UE H o B T E Ryt
Bttt - ok B/VERETER S0
mg FEL I EE  FRE3IEE - AR
A 3R E T O T i T E R
A LN (-196C) 1 ~ Srfefd 1 LAWY B2 KR 24 h
REEBEA LN - R EH %  Joi B
THASEH 15 g BB RIAT 20 mL B3 [ & i
7 BERERERE T (25C£17)24h - &
FEBORRFZRHE  JefE T A 1.8 mL
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REE  HERLN{RF24hE - FLoRE
HUHy > LL40°C/K8 ~ 1 min [A 0 R B 1% > DL
triphenyltetrazolium chloride (TTC) Z &£
ATE T 2 TE I3 - B B4 LN {R7F 24 h
[EPRZAIRE S > DL 2, 3, S-TTC Fe L #E170E
Tkl e BL1% TTC BT ERE - 12 25Ch
H 24 h1& o EMREIEEE NEEE TR0
Vo MEFLEREZENGRSEAEIERE -
EEEE LR 200 {EiE T - 5 LAGHE T
JEJTE 47 (Hirano et al. 2005a; Hirano et al.
2005b; Hirano et al. 2009) - f&17E 113 (%) =
(FE 2B AT v fe B/ A IR AE T80 x 100% -

B8 SRl < St R T BRI B R

BE e

1. [E7ER (2.5% glutaraldehyde in 0.1 M, PBS pH
7.3) Bit#l B 25% glutaraldehyde 10 mL - fj[I
A 40 mL #y — 2K (distilled-deionized water;
d. d. water) *F 150 mL 0.2 M »PBS pH 7.3 >
R Ry [E e - & R i & R RS - o
Bt v Pt FH 1 O gl e 4 R T A BT — R SeATHC
B B 4CH S -

2. WA E R PBS (0.2 M, pH 7.3) » A: NaH, PO, ~
12H,0 71.6 g L (0.2 M) » B: Na,HPO, ~
2H,031.2 gL' (0.2M)> HLA77 mL + B
23 mL Bl ®] - 524K > A0 5-8% sucrose 4
FrEE R B IERE -

3. 1% Osmium tetroxide fit #! @ H{ 4% Osmium
tetroxide 10 mL » fjf 10 mL —Zt7K » Fj0 20
mL 0.2 M » PBS pH 7.3 » B 4T % o

Jitk

B2 Wu (2013) ZIJT7ABUUET @ R

ELEO RN % 60 d IR KNHE %I

CEHT A - (F Ryl B Akt - 3 3 fHpERH ¢ ErfiE

M T EBEALN (-196C) 4~ ¥

feefelE - DAY BB HZLR 24 h 8B E A LN - WiEHZ

Bepa - BT IASEH 15 g Wi

KrEY 20 mL 373 E E R GF > BENER=ER

BT (25T £ 1C) 24 h 5 REKHERRT -

FeE AR RE BN LN 24 hig

RHEERH 0 PL40C/AKE ~ 1 min [BDE R -

ST e e - B L — 2 AR (B PR A7 1% [ 2 fE

rere

]

69 % 541

T B EBNE 2.5% K (glutaraldehyde,
Merck, Darmstadt, Germany) 7 il i B8 45 /&7 /%
(phosphate buffer 0.1 M, pH 7.2) 1 » » 4Ci#E
FTRIE E 30 min » FFAZDR T L 30x g BB
W Dl B R BB 3 Wig » BN E 1%
# % (osmium tetroxide, Electron Microscopy
Sciences, Hatfield, PA, USA) = i i B4 48 (&
W EFTREE 1 h o EE 3 RE 0 o HIBL
35+~35-50-60~70~85~90 K 95% . /(K
FEiZ 315 min - FLL100% 2 8% Z B (Merck)
7= 15 min 3 2K - fxf% o LT ALk SR
g7 % (critical point dryer, EM CPD300, Leica,
Wetzlar, Germany) » FEFIFHEET-78 5% (ion sputter,
SC502, Microscience Division, BIO-RAD, Hercu-
les, CA, USA) #§< - DR T35 (scan-
ning electron microscope, JSM-6510LV, JEOL,
Peabody, MA, USA) faf#fE TR EZ 4 -

R BERIRISVETREHEY) EBEIR
B RRE

R &k

PREURE 25 8 AR B 21 VS 300 d HYSR
B EOHB R AU T1E B > DAFEEER 77
BN - B/ NVEEE 20 mg - BER 1
HiE > GEHEAEER BRETRASEA 15 ¢
W BRI Y 20 mL B 5 & E R AT BN
HEEERET 25C+10)  WHRERIZ 0~ 2~
4~6-~24 h 5y HILLE T K (AG204, Mettler
Toledo, Greifensee, Switzerland) FEEE W 8% ©
HiEFE SOCH g G e TN E K il
EfEFRZEWTE 2 - &k K THIAXET
HETaKE - BFrakKE (% = (ErEFEHE
— - THZ8 )/fEFEEE x 100% o

WY Bz ok e B A HL Al B R HEL 58 (i
IR PRI 1 252
FELLTERSTH R TE S B AT A AR e TERD B
LL70% EAEARE R E 1% > A&
Hoo S5 3 MR - FriEfC e - RrEEEk
HI#FEALNRE B /e R Biainy BEzEk 24 h
BREEA LN f R - WRBTEEHE - /£ LN
PRFRT > SLRHE BRI RS 15 g b B ALAY
20 mL B E EHAETIE - NERERE T
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(25C + 1C) #ETTHAME 24 h - LBERIRFE
KM E A 1.8 mL A HE > FiUE LN
- {E 24 h (Hirano et al. 2009) - Z &2 5
EHLH > DL40CATS ~ 1 min [BER R -
TT/ETI M - FERE 4 HIE > FEE | ELH
B o

AEEIEREE ~ e A8 AR RRESS B AU
HI53 B R B AR RFVE 189 d ~ 260 d f2 239 d
(YIRFE - HERIHE TR RAR - &R
RETR > DIFFREA Y SR E/ NS - B/
BEE20mg  FEL 1 EE > BREH4EE -
AR ZE LU S R T Ry IR A - S 3 MR HE
Bt~ Fr e T B E A LN 017 -~ HriE
AW 24 higHE A LN B TR
7o EWBHER Z TR E - 1 LN fREFAT i
BOM TSR 15 g WHERAY 20 mL 373
B EMAETEE > RNERERET (25C £ 17)
HEFTRZIGE 24 h o SRR E - HETEA
REET  JBUE LN 24 h o Z 1B K2 BE R
LL40C/KA ~ 1 min DR RER(R - HEfTHFR
f Al -
aiyakizeil

TERTBRLL 70% ERE R TE AR EDH 1R
EREREEE > FEEMEA 2 #EHE -
B EE DL 4 AR FETE e B ETTH
£ o {EBRAU 1R 5 H3 AT BR AR - RO ER RN
BERUK 2R 200 MEZEIEH FFFEL o DTE
BB FRIE RO ETIERE - B R —2E
HFEkT R RIR R E S 2F > R E R HREL 200 FiI
TERPEEITIRE - BRI/ 24T £ 1T %2
RS - B2 AL Brewbaker & Kwack (1963)
ZHEARREEEEC T > BT By 2% REE ~ 100
mg L' H,BO, ~ 200 mg L' MgSO, + 7H,0 -
300 mg L' Ca(NO,), * 4H,0 ~ 100 mg L'
KNO; Fz 1% agar » pH £ 5.5 £ 0.1 (Lee 1987;
Hu 2001) ° fll T3 2F Rt Be - (ol il TR 1%
TR E 6 cm (VBRI T > &K
PR EBR E A 720 o PRRERETR 30 d > DUfR
BB RSO T R R R BEEER
anat 5 200 fEfE 5 o #FR (%) = (RZERTE
Rl E gk 2 TE T BUA IR T8 < 100% -

PHESEE T RR WREET SRR
1.2/ I\ e B R TR 3 -
T DT

i B S ET PR 5T 2 2R ET (complete ran-
domized design; CRD) » I/ Costat 6.4 45 5H80ES
HELTEE 747 A7 (analysis of variance; ANOVA)
% > W DL /NBHZE 7= B 317 (least significant
difference; LSD) £E&f &R Hl ] FI9H Z Z %
M o

RS R
BIERREREYNAEAREATHE
METREEE NS

BT L B ECRIRFAHB R RE TS

- ETEYH SRS B (AR S -196CLN
BRI ORER %7 A A 4 AR AR B S 8
EL % 1k o B 1y B 4 FF 4 d3 & J7 (Na & Kon-
do 1996; Engelmann 2000; Matsumoto et al.
2001; Gonzalez-Arnao et al. 2008; Hirano et
al. 2009) - ZR1M » MR Em(E - N R alBRER
AR RIEIE  FEERT EZNE - Wit
48 K 25 BUH 72 4E ¥ PR M A6 BT S R (10-30
in~1h-~1d-~1wk>1-3moz1 yr&) 1%
JOR LN 1 i 2 85 & B R 7 2 BUR
(Thammasiri 2000; Wood et al. 2000; Nikishi-
na et al. 2007; Hay et al. 2010; Hirano et al.
2011; Galdiano et al. 2012; Hu et al. 2013) >
fif RAEYAH S B HIEAE LN R RESFEZ
TN FE 45 5 (Marks et al. 2014) - KFZE LA
B8 O R O (E IS R A R IR AR AR
TFRTEEFTHY B2 R HE 24 h > SOBR [FAYEB AR
IR R - SERBURITEERIZ 8B &
T3 2R R F 60.3% » it LN 1 i1 6 mo %
FFRTY 70.6% » By 1 yr 1% 2 fE T35 oF 42
T2 78.0% » 1F 6-27 mo Hyek AR > fE 732
ZUEH R B #IEAE 70.0-79.0% Z [ MAE
30 mo DL &5 AI%EE 80.0% LI E - HATEE
H R HEF 2 LN 1 ORTF 48 mo (4 yr) » &E[H]
SR TE TR 87.7% (B 1) - Byt s
PR 2 EE) > v Es 2 A AR T (E AR R Y =
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Fig. 1. Effect of cryostorage duration on germination
percentage of Bletilla formosana seeds after cryopreser-

vation. Mean values with the same letter are not signifi-
cant by least significant difference (LSD) test (P < 0.05).

Fo BRI E TR T E AR A Y 2
[EFTEL - (HERBERREEE  ERNET
SIFIRANE Ky FIHAREES  BOHTEEER I 2R
135 o BLAEREL Hu et al. (2013) #ETEEH K
e~ A (7] S ] A e O O 1 4 5 A R e 32
HORFE 1 yr REVETHFRAHMNER -

AE B AT W00 B e - Y R EAOR 7 71 > 45 2R
HURHT I 3 2R R 74.6% > FEF X LN o
ORI 3 mo FHEIFARIETT 2 89.2% » {E5 6
AEFI8 A N - HATCAE LN F{R{F 15 mo »
Tl T3 S R 100.0% (8 2) - BENS > &
EOR PR BIR - FHF AV 27 00 R D Y B
o RimAN Ry EIHATES - H s R UiofE
oL -

HittEo R ®E8Er A FEH
MHEERRFL N FELERE - HF X
(Gonzalez-Benito et al. 1998a; Gonzalez-Beni-
to et al. 1998b; Pence 2003) - Hu et al. (2013)
Dlega kT RIREMR > DI E LA
fi & EOR R FF > 2 AR F BARI7E 10 min £
1 yr > &E[EDR 18 8 4 oF 0 S B 5 42 L - A
W HAR AT T 0 S S YIS &2 B EOR
ATE 725 2F (Pence 1991; Touchell & Dixon
1993; Gonzalez-Benito ef al. 1998b) » {HfF Lk

69 % 41
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Fig. 2. Effect of cryostorage duration on germination
percentage of Phalaenopsis aphrodite subsp. formosana
seeds after cryopreservation. Mean values with the same

letter are not significant by least significant difference
(LSD) test (P < 0.05).

YtE QI R R R RO T (o8 3% 2F R 2 B 88
(Tikhonova 1999) » #F % 4% LN {f 7% # (9 &
¥ KEDRE - &R SR ARLL LN {R{E
F o HEER IR T LA IR fERE TR S R E
K B W 55 E (Nikishina et al. 2001a, 2001b;
Popov et al. 2004; Nikishina et al. 2007; Hu
et al. 2013) - AR FEATER HIAY B8 B e 8L
T T T DAY BB 2 MR A B & B R TR
7o MEEINEEE > &8\ LN RESE > DR
BT a8 RECR AL LN (RIFE KRGS > 4
S BLFT ATt 58 2 45w fH [F (Nikishina ef al.
2001a, 2001b; Popov et al. 2004; Nikishina et
al. 2007; Hu et al. 2013) - F3% » & & 4 K
[ 7 B I B A FEE T Y LN (R R 2 B o
BIFRINEM I E (B 1~ & 2) - LN {
7 7 [0 1% &5 S R R 1 > fE T35 o] A 38 2F 1
AR BIZ/MEREARL LN (rEE ZIME
BRI EA[E] - b4 SR SR A P 44 T 4R
MRS - WA B REEERNEE A —BH
& (Popov et al. 2004) » AR FE4E R A4 -
EETEEBO REF RIARER - B
FEsm ~ $f & 90 d BYFEF - il DURY BB RZ
FREE 24 h{% » J* LN ER5E 7] LL{R 77 48 mo LA
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b WREERIE T SRR (87.7%) 0 RE/N
HERZHIET - HENREEFERTEAE
IR R 1% 189 d IVFE T > [FIE A fEfE 10
HEARSRRF 15 mo DA I > W BE4EFF = 38 2F 3
(100.0%) °

agaREST O ENEAEFEREINE
RAMSRERSS

BRIz it 48 24 h WiBE R > B
A LN W {RfF - DU iR+ RS BR4H - N
NEFHEME THEEE RIS - G5
T ARG LN (RAFA T T T 1e i R e % ([
3A) EFREEFE A LNRGEE > BT
(B8 1% e 7 % 11 37 51§ AV I ([ 3B) » £
HAKAINRE - i 2 T » & 24 h 7Bz
EEpR BB LN {R{E 2 AR AE T fEfEF[EDR
TN 22 ) RE R R A B - /DT IE L
(& 3C) « DA TTC Feth )k #EfT i 10F S A oMl »
BIEZMESIEREN B4 B EET
IR 2B IE - RoRIREA RFET (E
4A) - R EETEA LN REE > [0
e fE T HIRE Fy i (2 R (18] 4B) » RN IRAF
B CHIE ST - [ERIRIFERT AR BRI E
B EIREZ B IR R K 218 - &K 24 h
W B R R - [ORE R DL TTC ZLtaéh
R ZEMMERES (B 4C) > EREWE
FZ 18 24 h BLEEEOR OrfF 24 h (& AR 1R 1A 8
U2 BINIE - (H2 SR R 2 BG EAT
MEHET] - BT R LN SR G E 32
R - RIMEBSHEEFEFRES - 5B
GEIREUR > KOREZIREIEEL LN (RIF1R » ISR
TR R E IR A2 BEE - M RER Y
W FE Btk or i AHYE % (Patane & Bradford
1993) » ffi A F* EDR & fE T 2 25 2F - Py
HIP A HBRAE MY LN &Rl e
(Medicago orbicularis) BYTE F7 i 24 > k1 $2
SRFEHTR A ER T RE  FFRNE
TE T8 B2 i 2Nt T K E1F R (hydration)
5 (Patané & Gresta 2006) - fifj it 75 B 22 25 J
(Brassia) T3 f7 1 [R] LN %8 B 18 f7 i 34 2
MG E - ATRe(E BRI R AT RS E -
(] B TR B e el B A 35 38 2F (Miweetwa & Wel-
baum 2007)

3. GEERIRNTE 60 d iVTE B T REMERE 2
(A) i e RSN 5E FE (Bar = 50 um) 5 (B) i
M HEBEEARRERT BT EDREER R Z
T EEAYIE  EECRAAIRYZYR (Bar = 50 pm); (C)
Wi T-AOE 24 h H28R 0 B ARBEERAE - TET[E
% 2 fE A/ VETIE (Bar =20 pm)

Fig. 3. Electron micrographs of testa of Bletilla
formosana fresh seeds 60 days after pollination. (A)
Complete testa of fresh seeds (Bar = 50 um); (B) severe
cracked testa of cryopreserved fresh seed (no 24 h des-
iccation) after thawing (Bar = 50 um); and (C) broken
testa of cryopreserved fresh seeds (24 h desiccation)
after thawing (Bar = 20 pm).
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4. BEH KEH & 60dE T 22,3, 5-triph-
enyltetrazolium chloride (TTC) J& J7 M1 (A) 58T
fEMETHVIR BRS¢ (B) M T B ARRE
EHORT 0 EDREZSBIRTHIEST 5 (C) FriffE
K 24 hEZfe B ARRREIRE » [BDRR AR
HIES] © #i9HRE ¢ G JIET (Bar =1 mm) ¢

Fig. 4. 2, 3, 5-triphenyltetrazolium chloride (TTC) vi-
ability staining of Bletilla formosana seeds 60 days after
pollination. (A) Fresh seeds; (B) cryopreserved directly
fresh seeds after thawing; and (C) cryopreserved fresh

seeds (24h desiccation) after thawing. Arrows: viable
seeds. Bar = 1 mm.

AW B IR IO VETRREY) EBEIR
BERRE

A ARZEREE BB e T RIAREZ
AR E > O Ryt OR A7 R 1 I W] R S S
(Wu et al. 2013) > Jyif— 2 & i 1L 2 Ji 12 FE
FEMBERMEY) - AulER LAALE RS THRTERD
BR ~ EITEBERET © HESSE AR BT e A B AR
T B RETT IR - 45 RBURALIC RS TH R T
BEICH AUBRP B IR SRR Ty 81.4% > 1EHp
BRE A LN giR G EMATREE - fEIRFRIE
TIERIEZE 25.4% > R PrA e (K E - &8
BBHZKE 24 h 9{EBE > HEA LN R{F 24 h >
[E5 (R ER 5% 2F R I o] 4ERFAE 81.0% (R 1) -
PRGN e S B AU 18 R IR EAT ) - e
T E/KE R 34.6% ([ 5) > &% 2 h i BFZ
KRtk - GKESEREEE8.6% HE4hE
E5.7% - it KEREHBREE > ET
TERZIR 24 hZHYE KB Ry 4.2% « FERETH 5
RITHE - AR B {E Bk BT 118 R R R
FARE > BIRAE R T SE SFR 5 77.5% (&
6A) > FER KR PR1F AT R & AT H2 R e B 2
PREREREEE 1S mo> MTxEefEE-
ERFRIET& 24 h B RRERFE A
LN # - {R7F 24 h {RHVFE T34 5F R By 88.0% -
RS2 B ACRRT PR T AU S SR R R 93.8% >
FERFRTREEMEZIRREE - RIRFERIE

1. FZREISATEES TR (Phaius tankervilleae)
fEMBECRIRE 24 h RBF 7% -

Table 1. Effect of desiccation on pollen tube growth
of Phaius tankervilleae pollens after cryopreservation.

Treatment Pollen germination (%)”
Fresh pollen 81.4a
LN* 254b
Dry + LN" 81.0a

* Fresh pollens were cultured in vitro on BK (Brewbaker &
Kwack 1963) medium. The germination percentage of pollens
observed under microscope.

¥ Means within each column followed by the same letters indi-
cate no significant difference at 5% level by least significant
difference (LSD) test.

* Fresh pollens without drying treatment directly plunged into
liquid nitrogen (LN, -196°C ).

“Fresh pollens dried with silica gel for 24 h, then plunged into
liquid nitrogen.
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Fig. 5. Changes in water content of Vanda lamellata
seeds during silica gel drying. Bars represent standard
error of the mean and are not visible if smaller than the
symbol.
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Fig. 6. Effect of silica gel desiccation and cryopreser-
vation on germination of (A) Phalaenopsis aphrodite
subsp. formosana; (B) Vanda lamellata; and (C) Vanda
denisoniana seeds after thawing. Mean values with the

same letter are not significant by least significant differ-
ence (LSD) test (P < 0.05).
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Study on Cryopreservation of Orchidaceae Seeds by
Silica Gel Desiccation and Its Application

Rung-Yi Wu', Ching-Ping Lin’, Ting-Fang Hsieh’, Keng-Chang Chuang’, Ting-En Dai’, and

Yu-Sen Chang®’

Abstract

Wu, R. Y., C. P. Lin, T. F. Hsieh, K. C. Chuang, T. E. Dai, and Y. S. Chang. 2020. Study
on cryopreservation of orchidaceae seeds by silica gel desiccation and its application. J.
Taiwan Agric. Res. 69(4):286-297.

Desiccation method has been successfully applied for the cryopreservation of Bletilla formo-
sana seeds (Orchidaceae). This study investigated the effects of cryostorage duration on the viability
of B. formosana and Phalaenopsis aphrodite subsp. formosana seeds after cryopreservation. After 24
h desiccation by silica gel and cryopreservation for 48 mo, B. formosana seeds still remained high
germination percentage (87.7%) and higher than fresh seeds. Phal. aphrodite subsp. formosana seeds
could retained significant higher germination percentage (100.0%) than fresh seed treatment (74.6%)
after cryopreservation for 15 mo. The plantlet from cryostoraged seeds could grow and develop well.
The germination percentage of dried and cryopreserved seed for 24 h was higher than that of fresh
seeds after cryopreservation. Under scanning electron microscopy, it is clear that immersing seeds in
liquid nitrogen (LN) induces breakage in the seed coat, then cracks in the seed coat provide channels
that facilitate hydration and may increase germination. The technique could be applied for the pre-
treatment prior to cryopreservation of Phaius tankervilleae polllen, Phal. aphrodite subsp. formosana,
Vanda lamellata and Vanda denisoniana seeds. The results showed that the germination percentage of
freshly harvested pollen of P. tankervilleae was 81.4%, pollens directly placed in LN was low (25.4%)
after thawing. However, the germination percentage increased to 81.0% for seeds dried with silica gel
for 24 h prior to cryopreservation. In the case of seed preservation, the water content of V. lamellata
fresh seeds was 34.6%, then decreased to 4.2% after desiccation for 24 h. The germination percent-
age of Phal. aphrodite subsp. formosana, V. lamellata and V. denisoniana fresh seeds were 77.5, 93.8
and 100.0%, respectively. The germination percentage of seeds that were directly placed in LN was
low (0.0, 0.0 and 1.6%) after thawing, instead, the percentage increased to 88.0, 100.0 and 100.0%
for seeds dried with silica gel for 24 h prior to cryopreservation for 24 h, respectively. These findings
demonstrate that the seeds of V. lamellata exhibit a high tolerance toward desiccation and is suitable
to be preserved at low temperature for long-term, and can be considered as an orthodox seed storage.
Therefore, silica gel desiccation could be also applied for P. tankervilleae pollens, Phal. aphrodite
subsp. formosana seeds, V. lamellata seeds and V. denisoniana seeds prior to cryopreservation.

Key words: Orchid, Desiccation method, Genetic resource, Preservation for long-term.
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