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ORISR B HE R Heh s B B R 1 A S A L
PSRt

MR B

R A LE T

HE
HER - BREE - EHERE - 2019 - BOKMIRRE SRR S A T 1A B 2 S 2 B
THIZE - I EENTFE 68(3):215-225 -

#5148 (Platycodon grandiflorum A. DC.) % & B2 A% & F At 2R AR R Bk - HILR HHwET FER
LR AR EFE SR RAFART T B — o A RAREBAERT R T BRI
WAL T A% B EARRE » BB F R L RS B R R KD e B AR e 635 K 6 b B AR AL
H2PE - AR e i al L G S RIS R G A AOKM EFE S AR
Z R R RERBAT BB G ER LB HORMFR LT B E - LR IF M AT e 8
AHEAAAFLRBENE - ASERAS @ ATENRARY LM - £8H 1.25 mM HRoR4hF ik
gk P RERA6d RAESH 250 mM AR FZE BIFALXFIZE 3 d - THEFSHH 80% B
HBiER LS EMFERE 60% AL -

RARRE | I - HEES - DUEES  DOKMLZ - EEieseE -

B 5

HRELEEE S N A VIR R S 2 ERETH
H o i B RS G FEN B R R Y
hE - BEEZEFRYHNES  BREEET
SEEEEHE Y MREL - 5 (Playcodon
grandiflorum A. DC.) RREFEERL - #5158 % 5
SEEAREY) > EAEBRENENAE  £5
BT Ry B FI % (Doraji) » £ H AT Fyar 5t (Ki-
kyo) » £ [ I Ry 5 £ (Jiegeng) - FEREDAR
ANEE > BAER - 1458 - $8x ~ A - HERSE
TEF » RS 2 (F4 44 (Nyakudya et
al. 2014) - fEfEfE RS HHRER 1 @KL 12
1 ZIRAEE R WA SRR R
DU R ER I - TER B e B T AllE
EAEE AL o 5 S e B LAY b e

MR EERE - B A S a7y I 5
EHE LR F i R (Xu et al. 2004) - ZfE
Bk e AL ESR - A EERS - B4
K~ EEE - BRARBAEERRE  BERMEZ
SIERERAE RS EE A AlEE %
B E#ranfdE (Acquah 2007) - JfEAh - ¥R EL
EEYNE > SEBEEAEEREELR - &
R S R b s e - HEEEE
ZHESHE AR (Zhou et al. 2008) - FEMHES
B AR RS - H H A E AN R A
A B AT T > RSB EEZE
RS E By TR LI By 0T 1T 2 SR -
FRKALIZE (colchicine) & A\ L5 4H % %4
(b & 2 ZE7) > 7> H R e B 5 =2 B/ ME
BRENES(EMBRESA RS EEEARE
g (mixoploidy) : H5—J71H » Lk E WA (in vi-
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tro) iR RS E T FEEL B - RIRER
N B R R S N E A S EREERE
S HE BRI (Petersen et al. 2003; Dhooghe
et al. 2011) - 22 DIBERS IS & 7 U TTROKAL
ZRELERCNRATRE » EhLUERREE
B g PO P B o PR ST 0 T sh B 2 B i A
F =z 5 HE 8 R DK A 22 A 2 YRR (7 [ AR B
IRREE A T ) AE/ D PEET (Petersen et
al. 2002; de Carvalho et al. 2005; Hsia et al.
2009, 2010) -

AR ALERFERANTHEESERL
RS R B LS MR HRBRIEE S
Z R B o RN SR BR A A B R T 17 AR A A A
T E REE RS - SRR AN 220% & B R
UG o W bR DU [E % SR E T e R
BAEPOKIE Z B REEOR S a A T R %
fEREh SRR E - LRI EES R NS BE
% SHEFERRENEERN Ky REEN I
BRZEBMLAFIAH - A5 S ZFEEZ B

-

MRS E

=AW = iY==

18 (P grandiflorum A. DC.) ffi 1-[# 5
THREREZgREARIEEAS  BETL
70% EKEFREEHE 1 min > F5 2L 2% (vv) K&
& % 7K (7 F& B Clorox Bleach, Clorox, Oak-
land, CA, USA) 4% 30 min 1% » DLfE K%
HIR - BHBERZE T BENEFE
MS (Murashige & Skoog 1962) E: A EEAHN
AR 30 g L EMER, 8 g L BRI Y HR
AR  EANME R pH #HE 5.7
0.1 BEZEZEENEN 26T +£2TC- 38
umol m™ s™ LB - JEIE 16 h IR i -

MKFRIRE B R IR R HE S A
DI T | wk 125 2 R ER T8 2/
w(FERE)  LetkiR AT EEREH
1.25 mM =% 2.50 mM Fk/KAlIZ (Sigma-Aldrich
Inc., St. Louis, MO, USA) Z RAEFHAraER T »
IRIOKEEZ T EE3 69 K 12d>

rere

]

68 % 531

BB HR R 70-80 rpm - HARELE KL
it 2 B AR B2 LR 2 mg L' benzyladenine
(BA) 1 0.5 mg L' a-naphthaleneacetic acid
(NAA) - B2 8548 Fy 125 mL = i A 45 10
mL BRI > B 10 PR/ - ERmEE S
o AR ARG RO R R - B bl
M EMEA -

ANEZ B KRB ERRERIREEE
eSS E VN ITE NETE S P = it

DIt 3 wk igFIIFR 2 R FHEKR2 R E
TN (EEHY) > UKLl T3 E
Ry EEHERS - BN AH 2.50 mM BOKAIE Z
B RS EORRE A A S A TR - i I
SRR R A 1 dE3 d > BEBEKE
6] b o [EREREE Ryl /N B Bl e A S 8 A h i
w3dE6d HREEREFERTFTL -

A=Y Loyl

DSl #E S EVINEE AR =y @ il
RZERAREEATREE 4 wkigHEH
FER  WREEFRZEZREUIRE - &
RERNEATEEPETEREE - #IR%
ZfEE - HUHAERE YR ZE o BOEERTE EFE
B U R ZEER - DOR AR T
G B oy i - i L 4H AR 4 (Partec, Nirnberg,
Germany) f&l757% o B UIELL om® SIEES
B A 0.4 mL CyStain UV Precise P ZZHUR » DA
J1R B R GHAR A ) 1% DU T I 28 R - TR
70 0.8 mL CyStain UV Precise P H4 iy »
FEE 3 min BAETRA > &7 5,000
{E[ 4R -

T DTSA

B R 58 2 22 P S AT (completely ran-
domized design; CRD) » i B FEEH 9
EE DL sin™ £4 & 8 #2 7% > Ff DL SAS Enterprise
Guide 7.1 (SAS Institute Inc., Cary, NC, USA)
B 5 45 M dk BS i 77 analysis of variance
(ANOVA) #7797 « B fE 2 REE (P <
0.05) » HIF] A least significant difference test
(LSD) bh#r & pR B3 E A 2= 5 -



N IESHE A AL

e S
MOKLERIRE B R IR A E 3 S R fE 5

HIERILFRECETE

DL BEHAREITRE T 1 i A B - Bl S
% 1.25 mM 5§ 2.50 mM FkKAIE 2 kiBERr &
B EHREE3-12d WRNEREE 4 wk
BB /N ZIEER o SREREE BN - BOKA
Z4 LT L RS P O PR - o o R TR
PN G R GIFREIER BB E P
(P <0.01) > HRK/KALZ 5 B e B I ] Y 52
BRSO S /N B 7 i R B S I T R R
BE & BUKIREEE R A EE 6 diF
INE R R O] HEFFAE 88.0-92.0% i - FEE &
BREIIE 9 d R A IS - 2 FERE 2 /NE
FIERE TS 62.0-70.0% o [FFEHy - e
WS RN IH B R K 2 (P < 0.01)
HEUNEFERBAHE 2B SREEE XK
B E 9 d R DL > SFEE I TR e B N -
S FEpEIH N L 1.25 mM GRS RT3 d 2 SFRE
FEHUR 1.72 /MRS 0 L9 d K 12 d R EE
Z WA SR R (0.62-0.76 ZF/f%) o iETEEAE
ROKIIZ R R R E R A SR PR ERE R
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4 wk > ZPEREEEAS A RENTE 2 B 0E 1
Firm o BOKANZ R 2 BOETERE » DU =4l
AR R R SRR RO*R
1R > Hor 12 d R B4 R RGOS B R P
AR T RN - CEIWER S LS8 (B
&% = 3C + 4C + 6C) FEHNZE » KEHEK
B (3d-6d-~9d) KB SRIE 1.25 mM =~
48.0 ~ 60.8 J% 83.3% » DLJ% 2.50 mM 7 23.6 ~
38.1 % 66.7% ° HEm 1.25 mM % 2.50 mM &
M SRS S AEEILEE > ZERIIEEE
BEEREAENNmES  BEWERE S
HHEZ 8 EOKIREERFEERE 9
d B> BEAZ SR LN - {H R BSOS R EUR
Do RBLERE EWERE DL 6 d R n E S
Beim L S G RatRE -
MKIIZERIRSRREBEE RN S RFEE
e BRI BRI B R EC T2
FIAAEZEEREE /N (FEHSESE
) » fE 7 2.50 mM BOKALIZ 2 ek F A
EEATEME 1 dE3 d HRENEE 4 wk
BB /NS 2 FEER - GRER > BOKIIZERE
PR R i R B LN B 58 S A Y S RRUTE
HNHEFEREHEEZEE (P<0.01):

1. SRR TR T DDOK I RRER & KRB R By R S R H 5 -
Table 1. Effects of concentration and exposure duration of colchicine in liquid culture on polyploidy induction by
using cotyledon stage seedlings of Platycodon grandiflorum A. DC.
Colchicine Duration Treated  Survival rate Shoots/ Examined Ploidy (%)
(mM) (d) seedling (%) explant plants 2C 3C 4C 6C  Chimera
1.25 3 50 92.0+84a 1.72+0.22 a 23 52.0 24.0 12.0 12.0 0.0
6 50 92.0+84a 1.26+£0.15b 23 39.1 26.1 30.5 43 0.0
9 50 62.0+8.4b 0.62+0.08 ¢ 6 16.7 333 50.0 0.0 0.0
12 50 68.0+16.4b 0.76 £0.19 ¢ 0
2.50 3 50 88.0+4.5ab 1.40+0.16 b 17 70.6 11.8 11.8 0.0 5.8
6 50 92.0+84a 1.20+£0.19b 21 61.9 9.5 28.6 0.0 0.0
9 50 70.0£20.0b 0.74+0.25¢ 6 33.3 0.0 66.7 0.0 0.0
12 50 66.0+16.7b 0.66+0.17 ¢ 0
Concentration NS NS
Duration " "
Concentration x Duration NS NS

“ Percentage data was analyzed after arcsine transformation.
¥ Means in a column with different letters are significantly different (P < 0.05) by least significant difference (LSD) test.
*NS: non-significant; “'significant at 1% level.
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1. EEgghrE Y TEEHAREIERE 5 DOWREROK I ZE R E A R R - SRR ER T AR 4 wk
‘2B - WA~ BIEE T HRE 1.25 mM Jz 2.50 mM BOKATZEERE - (A)-D) (k7R3 -6~ 9 K& 12
d FREEFERT

Fig. 1. Growth of cotyledon stage seedling explants of Platycodon grandiflorum A. DC. after 4-wk-culture on the
colchicine free medium. Explants were derived from various colchicine treatments. Left and right flasks in the same
picture was from 1.25 mM and 2.50 mM colchicine, respectively. (A)—(D) explants derived from 3, 6, 9 and 12 d ex-
posure of colchicine, respectively.

BHNEEERIHEFSRNZELAEE & HRHE1dN3 d887.5-91.5%  ®HEERE
2) - ATEREHE P D EEHE DPORMIZREE | B3 dEHEZ 60.0% - DUR A A1 # iR
d VFEREE > # 100.0% > HRXETEH  HpoitEkz GRER > BUR T EE K
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2. FEZHEEHN RS EEEETENEA 2.50 mM DOKIZR 2R B s [F KRB 2% e
FHE

Table 2. Effects of two developmental stage seedling explants in the liquid medium containing 2.50 mM colchicine
for various exposure days on polyploidy induction of Platycodon grandiflorum A. DC.

Ploidy (%)
Seedling stage Treated day Treated seedling Survival rate (%) Examined plant 2C 4C
Cotyledon 1 50 1.5+£5.0b" 23 82.6 17.4
3 50 87.5+6.6b 9 55.6 444
True leaves 1 50 100.0+0.0a 23 65.2 34.8
3 50 60.0+113¢ 13 61.5 38.5
Seedling stage NS*
Duration v

Seedling stage x Duration

“ Percentage data was analyzed after arcsine transformation.
¥ Means in a column with different letters are significantly different (P < 0.05) by least significant difference (LSD) test.
*NS: non-significant; “'significant at 1% level.

PRAKMIZRE | d &S 4 ZRIERRE - & /EFEEREREAFEEZEZE (P<0.01) (£3)-
17.4% 4 > Hep £ BRI 4 SREEEMT - fF EEPHLEMOKMIZRERE 3 dH 6 d% )
34.8-44.4% 7 fH] - EEREFWEZFEER > {7 81.3-86.0% [
RN S R B BE 2 2 2 rh e F R B B Eﬁﬁﬂ% 3 ;iﬁfié%ﬁfﬁﬁfgzgﬁiﬁ’—%;
SRRREREE NS ERRET o TEEACTS
o Fir A B B B o DU =X 4 A 8 A R Bl S
TS M SRR EEOE?2 iR - 27
FEREEH 2.50 mMBOKMIZRE - HFRY BEEUTFEHSHE3 JEE Y 64.7% K&
EREHAEER T EEIdN 6 d BT (58.8% + 5.9%) » HX A TFEHHL 6 dEH
HefeihE - SSRBN  ErEEERE -k 2 42.9% ML EZEHRHL 6 dEH > 18.5%
AKMZBRERBERE LW ERNTEE - & RE SEHAZ S EEERERRK -

3. FEZHEEN RS EEEE T ENEH 2.50 mM BOKIZR 2 B2 g m s [F KB 2 e
Y .

Table 3. Effects of two developmental stage seedling explants in the solid medium containing 2.50 mM colchicine
for various exposure days on polyploidy induction of Platycodon grandiflorum A. DC.

Ploidy (%)

Seedling stage Treated day Treated seedling Survival rate (%)” Examined plant 2C 4C 8C
Cotyledon 3 50 82.1+16.42" 17 353 58.8 5.9

6 50 46.7+122b 7 57.1 42.9
True leaves 3 50 86.0+2.8a 21 66.7 333

6 50 81.3+257a 27 81.5 18.5
Seedling stage .
Duration ”

*k

Seedling stage x Duration

“ Percentage data was analyzed after arcsine transformation.
¥ Means in a column with different letters are significantly different (P < 0.05) by least significant difference (LSD) test.
*™ Significant at 1% level.
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el 2. BROKAIZREEEL R 2 FEREHE PR DUR AR i
M2 [z > F—rERR AT 5,000 (EAHAE - (A) REZEE
BOKAIZR Z #1840 2 fEAStERR 5 (B) 4 fEAGHELE 5 (O)
8 fEAGtERE -

Fig. 2. Ploidy of Platycodon grandiflorum A. DC.
Plants derived from colchicine treatments was analyzed
by using flow cytometer. Histogram: Five thousand cells
were analyzed for each sample. (A) Control diploid
plant without colchicine treating; (B) tetraploid; and (C)
octoploid plants.
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ANTHFEZERE-MEEERNZTH
ZIEREH AV EEERYEEEEE R « 45
oy fE i R U R 5 o A2 3 o > W DUIEE]
[F]— s TR A 2 4 Efe R s i i T /iR 3%
2R RANE—H N % (& R RS A Y
RIFME SR TRRAANLFEZ S EEE
S L ZEM - (7R ERENE R B R

68 % 531

A & S ES T R BRI AR &S
mfl - R#ifE (7)) 5EREEE  Wit#%
5 B A A I FH P R A R 3R R B G RV R B —
G RERAS AR RE BB ZE—
oy EEAE R FI AL ER R AR AR K AL
RF B EREE SR -
WERBEE T ATES SRR TR
% GFE(E 2 SRS - SERRE - R
i ~ B AE RS FeE 0 R 275 2 it FH 77 30 (Dhooghe
et al. 2011) « RIFFLFHEIAT > BIFEFK
KAZRE ~ FRIERER - ROKIIZE R BEREIR
eRrE A A o DURCR [E 3 B P B B AS
F o MHERENER T g EE FES
BN SHEERET - EROKIIZRRE ERE
BEERNEERE  AHRLLE 1.25 mM
B12.50 mM WHERE - &RERS R WE
REHBEBFEERCEBTAEE (R 1) - &
o R 3 d 2R ERMER T Ay 92% K
88% : {H Wang et al. (2006) DLAH [E] & fis B i
i P A A R TR AE S - R S SR 2 7
SERMRT B 30% K 0% o A2 EL Wang et al.
(2006) & 2R FAHE) 2 BRI 2208 RS B T IR
i HW 5 2 B E R EREREFHEE KR
2R MR R T RE Ry RS AE AR BRI ZE Y
i 52 1A E T IRBIAER S P 2 fE T
BEAEH S T AR A B HROK I Z AR = 2
Mif 52 1 o B A F a2 fFE R
EEE T ES > HHAEEREMOKIIZERE
REE 2.50 mM &RICREFFE NE 1) -
TERK KA 22 i T B P ST RS B R R &
M 0 A LLERIANTZE . 3 (EsER T o pE EE
G EHMmEE P R EEERERE
B B A RO TR i R B (R 1~ R2 K
7 3) o TERKAKAUIZE R F& Bl i T R 9 1 R -3
B o PRIEEFRIME 3-12 d > S5 RBUREH 3-6
d [ - BEHERIFEERZ A K > (HEHR
i 6 dIF > FERHBE TR (R 1) - ifi Wang
et al. (2006) LA fH [F & & (1.25 mM B2 2.50
mM) Bk KA 2 R BR A A S B AE S 10-72 b
GERBUR R TR M TE 10-40 h 2 [E0F > BB
TAEIE R G YR AT 90% DL b {H R B R A
# 60 h [ FEERIAE T EZE 0-50% 2 -
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TR FZIE -

Fig. 3. Germination and growth of hybrid seeds from colchicine derived tetraploid plants of Platycodon grandifio-

rum A. DC

ELig b Al iy B 52 £ % A 1.25-2.50 mM £k
FKALZE » AE P 52 Rk ZKALL 22 A e i B B ] B
FHE - —fME - BERNTEER - Gtk
PR 2 375 P55 346 17 B A8 5 P A = ) 2 B R P Y
B35 (Yang et al. 2006) » EL#HE A DUEEAG 1
2 7Um H A FERE (1.25-2.50 mM) kKA
R o TSI I BUR B f R BRI T A
Bl RRBUNE - BRI ERBUAERZ -
HE 28 R R 1 1 BB RS Y R R R B 2 5
Al > BILEERINEUR - IREIS B E B EE
e DOKMIR BRI - B S E R
FERCRIM S B ET (Tambong et al. 1998;
Roy et al. 2001; Gao et al. 2002; Sajjad et al.
2013; Kwon et al. 2016) « L4} » {EARWFZE
b 7R E AR AR - TRERGHE T EHE
AS VR RS R » 45 SRR R I8 B pig T [ 3
FRE TR BB R E R E
HEHME 2B - Bk 1 T LIEL - 5
A TR R S R R R B A F iR

MRz R2M > LRSS E R o] DUE 5T
k7K A 22 i B 3 B S i R A -

B RS 2 ER > T EREHBOKAER E
BN EE - ARG > FERFHEZ
TABK KA 22 i B 58 i G 4B AR 28 B AR I A e s
BAWkRET MR F2LEIPALL
EE > &R & B RO U R 5
TERE 2 fEER - ElEsh » R E Bk
4 wk) ZBEMEFER - I REEIEMEEEMKOK
IZHEEERIHERBEENTZE - Kadota
& Niimi (2002) BLFEFL (Pyrus pyrifolia N. cv.
Hosui) ZFEEEZEH 0~ 0.25 % 2.50 mM Fk 7K
filiFzEF 12 4K 8d, WBHEMEZ?2 3 K&
4 mo & Z 7GR > 45 REBUREL 0.25 mM RS
PR 2 d> H2-3 k4 moRfEZFERD
B By 73.3 ~ 53.3 K 53.3% 5 {HLL 2.5 mM JEE
EREER 2 d> H 23 K4 mo & ZFERK
b 533~ 6.7 K 0% > H 0.25 mM 2 i g
8dZ 250 mM EEEH 24 K 8d¥E > i
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% B OB R o DL RS BOKAIZETE
P W v e, R 5 L Py e i e 5
HEHEBSRIEREEAN ZZE - 51L&
A R EER (WEE% 4 wk)
REKE (< 60%) » &AM S EE 2
HRE > SRR ERR I (RHE% 8 wk 5 12 wk
%) » ] BE & (A BR X 15 1 A8 12 0 48 & B0Z SR
U B EREEER DA EETIEZ
BT - B T REZDOKIIERH » B
HFEAR S 2 % BREFHERIN - WA R
BEEREINEEER  TRRIEGRSBENS
ERE B AR

Dhooghe et al. (2011) 52 B E &
FHELERNGEL AT DIBOKIIZREDN
SR EEFENRE > B SERFE
BN FERT - HWATFHEEAKRE -
TERKIIZREH N S ERIP RN ETT
A > R Dhooghe et al. (2011) AR 515
> 1.25-2.50 mM 2RI A E L E R
B 2P - fF141 Chakraborti et al. (1998)
DIBERG B & 2 2 it (Morus alba L.) JHZF B
1.25~2.50 K7 5.00 mM fk /KAl Z 24 h» Hp
PL1.25 mM K 250 mM i 52 4 (ZHEFE
# ; Hsia et al. (2010) LA 0.625-6.250 mM Fk
KINZ R BRI B R 3 d > 5513
RPL1.25-2.50 mM R B nl SR S 2 S
BESAER o ARWFUINER A I — R H B e A
T SEEFLL250 MM EHE 9 d &
15 66.7% Z 4 fEHBtE R © (A5 NAEHAM %
RS (M 3C K 6C) Z L B ER > Rl
1.25 mM 3 9 d £IE1S 83.3% L {EiaR
(# 1) - Wang et al. (2006) L1 1.25 mM E 2.50
mM Bk KAl 2R pE B AL A S E R AE A 0 SR DL
2.50 mM FEHE 40 h JE15 50% 2 4 (558 By s o
bk Bt WA R 98 2 % AR A th R 52U
REAFER S -

TERK AU 22 i B s ] 3 25 5 G o R Y 52
BITH > AR ERS R LRI R AR B/
FEEVOKMUIZEZHESMERMRES &1 -
#2) R PETREHEGHEEI dERE9
dHLBRFERENEFH  ENOKWUER
TEE R A P Y - 2 SRRV LI i

rere

]

68 % 531

HFRETE 3 d R 6 d i1 T (32 3) < Fh4h >
TE 0 FE B 8 i P P B 2 1 B 1 8 3 i 4 koK A
ZEH 1 d 7 4 (FREEL R RS - HA % pE
ZAEREIERERA KR (R2); BEEREEE
H REEE B RSB NEECR [F R R B % 15
B A ERRH A RER (R 3) » BURMOKAIE
TP ] B8 B R B 5 v it ) 2 IR T 3 25 i 2
HRY L BN FEAHE - Peterson et al. (2002) LA
KM Z BT E (Miscanthus sinensis) HEge
BHEARNER T8 ERETART R
HPOKAIZ BV 2 K - i R
B rE o ORI TR R AT A R 4 E AR B e U 2 Bk KA
IR ZERAEREINERR > BEESHER
ELFEMEH - EAMEFUEAERKUWEZ
R EATEEE T > REREER
Hr i - E ORI R 2 e 2 A AR
el s BRREREER > BB eRENEE
> HROKMIZ R BOR R /% Tt A —E
T AR ULA BER L RE - &5 B3N] -
B S AT S RE R I DOKALZE LR & iR
Wl > NBL¥ERE A E R 2 B EE B K - BB
FER KA R FR B AL & - B B E A 4R 4
ROIREEEN S R B8R E#RE - AR
HRk KA 2 7 [ BR B R B 2 &5 SR T U A
EEE
DlgrpgRss 7 TS RS R R
ST ARRE JTECGEVIEE RS - FIH SRR A S
BEAEESHRERBENEERES 2 &8
HYEH &R (Peterson et al. 2002, 2003; de Car-
valho et al. 2005; Zeng et al. 2006) ; & It~
Gh o IR IEY) 4 REHETR - ELAER
B IR AS AR 1R P AETTROKAL R IR B - 7T DURR
=% B R TE B2 (Wang et al. 2011) o f&@
THERHELHARNHER ZEBE > Wde
Carvalho et al. (2005) DLHRFER (Bixa orellana
L.) MEFEFE % 1S 2ETE  BESE
T-EERSHE A R T R Eh S AR T S SRR -
Itoh - FEL R HIESRERBEEM R Z
- AlEF E BB RS B R s i
B R o TEARME P ER M R T 2R 2
FE/NEE R B2 Rk WIRERS
P& B> BT EEHI e DA B E R e N DALE B (R
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2R3 - RETH B SEEREIEHEGEE
B ERE  FAEZRBEREZE TSRS
K G fe s p RN AME - #EAW T
{fEFH Z RO Z R EAHE - N E RSSO e RS
BE P EHE ORI ZAY R E A AEE - 7]
REEEREANFERY — - HEEKE - HEH
HEPOKI R EE B AR E Z2t GEERE
EEE)  POKAIR R R - 251
i HY S BN ([EIREHEE 3 d vs. 6 d) < (HE IR
HESN - Bl RER AR 3 dIF - EEHNR
ERE®RS  ERREETE R gEETRSIE
1% BEUFEREK ML EEE TR OKAIE
FREATIEE R e VIbRm P LA - DETHRE
P& B 2 ISR BRI B E - RRAEET
BEPRREFEHEERE | dRR s > Hir %
RHZ L ERFERERAIA BT aE
LR BN N R (B AR [E RS R R B R
R (3dE6d > HAEZSHENETE
EEREZHE  Hh U EREREERY
HAGENS BREFAESR SRS ERM Y
SHREH NS R ENE AR —ENRE
77 o LLER [l 88 B S B 2 St Ae i 2 (5 a8 5
FEWISTE /D > Hsia et al. (2009) DLEESE
4338 (Anoectochilus formosanus Hayata) fEEH
Rt A [F8# 2 R (rhizome) {F Ry 35 HE Ao e
T ERHE  FREEEREN R IRELR
HIRFERES]  BERRAEERER Z R E(E
RIS EE RS S SRR SN E R > BREE
i R P B A IR B 2 2 BRE S T DR
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Factors of Colchicine Treatments on Polyploidy
Induction by Using in Vitro Seedlings of
Platycodon grandiflorum

Chi-Ni Hsia"", Uei-Chern Chen’, and Chin-Yi Tsao’

Abstract

Hsia, C. N., U. C. Chen, and C. Y. Tsao. 2019. Factors of colchicine treatments on
polyploidy induction by using in vitro seedlings of Platycodon grandiflorum. J. Taiwan
Agric. Res. 68(3):215-225.

Plants of Platycodon grandiflorum A. DC. are vastly used as traditional Chinese medicine.
However, breeding of clite varieties by hybridization has been less effective because of lacking
diverse genetic resources in this species. It is thought to produce polyploidy by using colchicine that
could create novel genetic resources for breeding purposes. This study was conducted to investigate
effects of colchicine concentration, exposure duration and colchicine used in the liquid or the solid
medium on polyploidy induction by using in vitro seedlings of P. grandiflorum in different develop-
mental stages. Ploidy of survival plantlets derived from colchicine treatments was analyzed by using
a flow cytometer. Results showed that both exposure duration of colchicine and its interaction with
developmental stage of seedlings had significant effects on the survival rate of explants. The best
treatments with explant survival rate higher than 80% and polyploidy induction rate more than 60%
were obtained either from 1.25 mM colchicine in liquid medium for 6 d exposure or from 2.50 mM
colchicine in solid medium for 3 d exposure by using cotyledon stage seedlings as explants.

Key words: Jiegeng, Ploidy, Tetraploid, Colchicine, /n vitro.
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