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Abstract  This study was conducted to examine the vitality
of Bletilla striata Rchb.f. seed treated with different con-
centrations sodium hypochlorite (NaOCI) for different lengths
of time. This study also examined the effect of NaOCI
treatment times and concentrations on swelling formation
and seed germination of B. striata seed. The non-treated B.
striata seed had the highest survival rate (82.7%) Treatment
with more than 1.5% NaOCI negatively affected the seed
survival rate, as compared to concentrations of less than 1%.
The swelling formation and seed germination percentages
were highest (90.1% and 94.1%, respectively) when seeds
were treated with 0.5% NaOCl for 20 min. These results can
be used as important basic data for the growth and restoration
of B. striata and further suggest the possibility of individual
restoration in habitats.
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1% H(Orchidaceae)= T2} 4] E(monocotyledonous plant)
S 7P REkgt AlE = G A qlok 22jal Al EA oA 7t
% & dH(Family) 59 shutolm A AAA = oF 796
17,5000] Z0] B 32 F+TH(Cribb et al. 2003). £ 3+ 23} 91, Z7]
of mafo] o) % thaFolal ok B eke) o4, 248 oz
o] HaL o

o] % Ak (Bletilla) & A A AH 0.2 55| 93, L,
S, Y, 9k B B G ofA| of A] o of ik AFAY gt Ahgh
(Bletilla striata Rchb.£) 2] U] AP R = A 2hd e 2] o 9] 3

=2 A 9olth opAY AFehe] A 7]+= 50 emo] AL, 64 o 3}
o] tho} 3~77)19] FAA o B4o 2 TlrhLee 1993),
Apghe Q1 o) Shof| &= 7] 5-o] §lof th& &1t A=of |8l
Q0] grow A Aol 25} A = A7 b 5%
A A& o] th(Pack and Jeon 1995). T3} o] o} &4 31 JHAMA]
7FA| 7} vl - ol op A o A O] TR A F = Sl A 4
7} 24 5HA 745} ¢l th(Korea Forest Service 2009). ©] &
gk o] -2 AP A of| A= A AT 27 A " (TUCN: International
Union for Conservation of Nature) ] 7} 7] 0] w2t 3] 7 4]
5 2o (VU: Vulnerable)F| M 2 2| Asle] B 5511 9k
(Korea Forest Service 2009). T3, A} R | B3z L5 E5] &
Ao YA = w4 8] AaE o FjerHE wef £
sh A A 7} Qo] ALY © 2 Q1) gl o] A
98-S Hha1 Itk (Yoo et al. 2000).

opYof| A iz 3 A5 0f F AP A2 et Orchid mycor-
thizal fungi) ¢10]4=2ro}7} o] F tHSmith and Read 2008; Rasmussen
1995). Y27} 4 0] FAE (AR S AL Hl %
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F¢l7] W&ol F0) 7} 2 F 2l o= s A YA 7] Ao
5157 o Y chBacetal. 2010). 545 ot uh AU 5
| Qe T AR T o)A W A5 ofa) 4H
A ANAER AARE F5 273 (COypripedium japonicum
Thunb.), £-5=H Y 2H(Cypripedium macranthum Sw.), & 5314
U S Cypripedium guttatum Sw.), 233K Cymbidium goeringii
Rchb.f) 59| 7|HErold L7} 4=3) =] 9l th(Bae et al. 2009;
Bae etal. 2010; Bae etal. 2011). A ghof] 3+ AL 2=t} A
7HEo] Apghe] Wop W AKof njx]= A-H(Cho and Ahn
2000), Apeko] A5z A of] T3k (Yoo etal. 2001), A 5= &
a5 o8&k ArRte] 7l 15 (Baeetal. 2012) 5 T
e R O] 7 Wl oF Aol 2y HE QU

b -2 7} ARbA 0 = A, Aol ARE-Sf= S
£ Z}obg A E & (NaOCl: Sodium hypochloride)
foF AgolA AR Tt e & P8 E AA
of o] & H k. H2 I} A& FA= 5o T ol B F
& g E o] 9lo] NaOClE: A 25t 1] &2tA] 2] ant=
A3 P E T AR O B & = opy gk oAl &4
O] Arstet A A O] A E-E shof Woba& ZHAZI T &
] ) th(Nakamura 1985: Bae et al. 2010). 335 Q 7} &, g2+
et BEoyeho) A4 Ao i W o] 5 F9 7|W F
AR i SFAI NaOCl A 2] = 27| e o gyt 22 B o= i
Fg A3t A1) B a1 E Hf QL th(Bae et al. 2009; Bae et
al. 2010; Bae etal. 2011). wf2}A] £ I5+=NaOCl #] 2] A| 7+
Feo] mhet AR E S 2AbshL wij & 2 oS &
At A E g o B AR A S A ER
== AR} 7Y & Aotz & gk k=t =4 o] et
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B o Lo]] AFRE AEKB. striata) Z A= 2019 9 of) 4|2
T A A mEE AR FAE A 5ho] AHE-5FS
o AYE AEA RS BUS RO ML ARV E o] &
sto] £7] 5 A AT v Al 7pA o] 23 FAF B of
ol 4°C 7| A o A 17| 47t A4 2] & sk ik T4
dloll @ 24 + [°C, B3 7] = 12/1247F, 18] 1 B = 46
pmol m?s™ o] o w0 A A A5} ATt A of AgFF &
E | R 9} 7] 7= 121°C, 1,570 2 2087 1.& - 119F
wtsto] HE g 4o 30 mLY v A& 5810 AFof A
£33t

NaOCI XM2AlZt & sZ0| ME SNEH(TZ) 43

NaOCIA 2] 5129} A\ 7ko] wref Ajeke] S 82 & 4 %5}

7] 9]l 1% triphenol tetrazolium chloride(TZ) 848 A}-&-5}
ik AY2H] F718 TR a0 4] 7] AIZHE, 5 2 NaOC
= Aot $ dake R 39 Al Hske] TZE- o 242k 50074
old& A A5k 30°C o =7 of| A 48417t RE-g-5FaL o] &
52 53] A|Htgch BE G20 WAL 12802 A
o7t A EE AS ol S22 AL 4
Ao| g 2] oF 0 ™ v g O & T4 5}4 th(van Waes and Deberg
1986). T3+ NaOCl 7] 2] %51, A Zbo] what xjeto] Fx}2he
= 2] ol AlA 5 LA A S o] -8-3ho] Ak FA
o %7 QAIE %98 25t

NaOCI A2AIZF & SZ0| E HiH|CH2E SXILot

NaOCIS) A 2] K| 713} 557} AYeke] Eaprofo] u] 2| of
g2 Yotr 7] gl Aete] BT E 70% of &l 13] 30
270 B9 AFE F ARE 205238 SA ekt nE
2|5 g7lsthe] A5 =85t T2 NaOCl & 2] A] 70, 5, 10,
1583 (0, 0.5, 1, 1.5, 2%)2 2 sto] 233t
NaOClo| #] 2] F A= B+t 5 & 53] A 50 NaOCl ¢
3] A7t 5w oFst ATk Abke] 7 FAToLE St
Hj 2] = SGM(Seed Germination Medium, Sigma, USA) v 2] &
AF2-51 3 e} vl H] T -&-(embryo swelling) T} o8 ZAR=2
0.2 % 153] a0l 45 Fo 232 BAsi o,

SAEM

X =t o] E] = means + standard deviation ©. 2 FEA| 5}tk A
14 A A AR EE HA ok Wi FAEAS
Mann-Whitney U testE A AISFHTH $A14 942 P <
0.052 A3t} EA 3%t

Zm W oy

NaOCI Az|o| T2 Xj2lo] EXjek

AP A7 519141 81 A 2HB. i) ) Aol % 21
9] NaOCI & 2] A7k, 10, 15, 2057} =50, 0.5, 1.0, 1.5,
200% 2obir] 913 FAUAL A shelck 7 AL,
NaOCI 2 2] 712} 0.5%, 1% &%= A 2]t A H-2449] o
235917} 28] 91 chFie. 1A). X252} 2] el & Na0Cl 3
Lol wpet FEato] & H gl ow v A =2 NaOCl 5 =8l
1.5% E= 2%= 2] 2] 51%& o NaOCl A 2] Al7-a} #A §l
o) Beslel ANRIL WA 517 ofeiFie 1B). E3,
NaOCIE 1% /2] 3191 o) FA1 211 £ 0.5% A 2] 319
ofjof] vl 52 3] Wolx| = AuE K Gl chFig. 2). o] 23t A3t
= 7129 ster AN Gastrodia verrucosa)2} o 7] v (Hetaeria
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Fig. 1 Seed viability test of seed embryo of B. striata. A:
treated with 0.5% NaOClI for 5 min, B: treated with 1.5% NaOCl
for 5 min

sikokiana) 2] 73 $- 8] 1 2] 122 NaOCl 5= 21 2% E= 4%0°]
158 o]k A gl st FAAE o] Fietth= - Aute} v
3 A1 HITh(Bae et al. 2012). 8} 2| ¥F 2 & A ito]]
A A}2ko] 7L NaOClS 2% A 2|3+9S 749 &g A| 7k}
A Glol ¥ TALYE Bl =H|(Fig 2) o]= ghebxut
o off 7] dutet= v & A5 yUElth o3t 21tE &
1 22 NaOCl g et e & H & A of| | x| = 3ol
2 2t S 2471 ek vy off 7] M up F2 K o} NaOCl
w0 o vl7he A 0 2 HQlth NaOCl -] 2] it A}ek& 2t
+80%0] 442 7MY w2 &S B YA vt uf o v e} ot
L 50%E 2AFE 0] 0.5%2] NaOCl % 8] L2 o} W dhol-&
S Ve tH(Table 1, Fig. 2).
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Fig. 2 Effects of treatment time and concentration of NaOCl on
seed viability of B. striata

A7t w5 e sho] A S 433 A2, NaOCl A ]
FE 0.5%, A A7 2022 A 2 uff viju] )&} Holks
o] Z+7} 90%%} 94% & 7HY = AIHE UrEFRith(Table 1).
SFARE 5 U 7 NaOCl 0.5% A 2] 5 2ol A & 2] A 7k w2
v B o] &2t Frolg 7hol| FA A o= {23t Afol= Y Th
(Table 1). 3+, NaOCl -] 2]+ H t} NaOCl& ] 2|3t 74 &
v B o &3} Hrol-go] =7 Yt A= NaOCl A 2] & &
o D5 U, off 7] ket ke nke] 7y Hobe & 5
7FA1 71 A5t A ahel A %] 3 rh(Bae et al. 2009; Bae et al. 2012).
Agke] vjH| &2 NaOCl 0.5% %= A 2|tollA Hat
83.8%= ZALE| AL vt & # vF of e} olg & =0
Fth= A5 e th(Table 1, Fig. 3A, B). 3149 NaOCl
1.5, 2.0% A 2]t B[]} oy} o]F o2 A ¢kolth

Table 1 Effects of treatment time and concentration of NaOCI on swelling formation and germination B. striata seed after 4 weeks
of culture on SGM medium. Data are presented as mean + SD. The ‘*’ mark indicates significant differences between treatments
as determined by swelling formation and seed germination (p < 0.05)

Treatment time of NaOCl NaOCl concentration Swelling Seed
(min) (%) formation (%) germination (%)

0 0 514 + 3.1 589 + 3.4

0.5 784 £ 53 87.2 £ 4.7

1 * 315+ 1.6 409 + 24
> 1.5 0 0

2 0 0

0.5 874 + 32 91.7 £ 2.1
10 1* 424 £ 29 489 £ 23

1.5 0 0

2 0 0

0.5 79.3 £ 49 85.5 + 3.5
15 1* 426 £ 14 47.1 + 3.0

1.5 0 0

2 0 0

0.5 90.1 + 4.6 94.1 £ 3.5

1* 413 £ 3.5 49.6 £ 2.5
20

1.5 0 0

2 0 0
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Fig. 3 Medium conditions according to treatment time and concentration of NaOCI from seed of B. striata 4 weeks after sowing.
A: treated with 0.5% NaOCI for 5 min (seed germination), B: treated with 1% NaOCI for 5 min (swelling formation), C: treated
with 1.5% NaOCI for 5 min (non-germination), D: no treatment with NaOCl (medium contaminated by fungi and microorganisms)

(Table 1, Fig. 3C). t 242 A-8-8F NaOCl 4] 2] 713 Hjj o]
&3} rob&-o] 747f 51.4%2} 58.9% % R AHE| QLA Ut 5%
o] e} u| A& @ ¢ 0] NaOCl & 2] 4L 2.t} 2ulf o] A} Wk h(Fig.
3D). YA 0 & AbFAgof E5o] = NaOCle] 444
NaOCl& A 2]8+A] o2 v 2| 7} NaOCI& A 2] gt vl 2] Ko}
Q@Eol w2 A0 R PtH) o] Y3t Ao R F uf FAL
o] HroprfA| o] th& FAET o7 A= dx3 A&
(Mathews and Rao 1980)2] Hlo} W Z Al Lo A= @ H 8-S
Wi, obg g S 7= 9T 8 NaOCE: F449
A Aefst= Aol aakAd Ao & wtET

NaOCl1 0.5%2] =4 2] & A 2| A|7h-2 v u| o &2} of
& Atolof SAH o2 {25t 2ol 7h ¢l 2L A ¥E NaOCl 1%
9] F% A A= FAHCE Fogt Zo|7t Ut
(Table 1). ©] 21 ©. & B 1}, NaOCl %% Z 0.5% ] 2] 3112 uf
= i E 7 A = R 2] FAFE o] WolrhA] 7Hs
AN FEE %2 A E5t9S t= sju g7t ZY s o=
drobst ] Johs TA7F 7= AR Bl o] 23t 2
IH=NaOCle| 53] S22t A 2] A& QI8 T4 F9 7t e
7+ & NaOClo] v of] 3k-& n| %l A& 3fj 4 E ),
weba, & A= AFEA A HAE] A 5
A3t opfof| A o] A EHS gt 7| T It Hot
of m2]= 2 4] NaOCl A 2]-5 =} Al7h-E otk a1z}
St ol ggt dFZ A= FF I dRIAEY
MASA T Eofl 83 7|2ARE &84 Zo|t

A A}
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