*ER SR

S 7 P A O LA e
B

EEREEWRS HRER 12:59-70(2023)
MDARES  Bulletin 12: 59-70 (2023)
TS~ ~ HETH
EEXIERBEEXNRES

FEF R A E L

o =

z

AHPFE TSR TP N IIE ) A R R R R EE RS O T SR G JH B iR 2 2
M PG SR dH AR B SR e B AR DIARE8IE o« SIS TR M - 5%

FUREE B FL N0 6-benzylaminopurine (BA) B Kinetin E75 30 (i 4 2F g8 14 7 2 2%

B Hor 0.5 1.0 mg/L BA % 1.0 mg/L Kinetin fEHERS: 7 SERS I E B fy 2.5 ~2.6
K 2.1 BEE SN ININAHRE R IR 1.0 < PR A EDER BA0.S ~ 1.0

FEEREE 99.6%

CRNESL R

1.5~2.0~ 3.0 } 5.0 mg/L) ¥{e ELFAGHETEATRCR - $5RBURSFRGIJEBUE 2.3~2.9

VAR
[ B REE A BEE AR - HEDAERREHATEF IS E R - &R
oAl 1.0 mg/L Indole butyric acid (IBA) 5z 0.1 mg/L 1-Naphthaleneacetic acid (NAA)

SFREEE 2 IRARIEIELE 15~20 Gy ZfH]

e-mail: ding@mdares.gov.tw

HITRE 3 Al By 12.5 K 14.5 - BAZ SN ARNIIAE RZHIG 2 7.8  FIF4HSE = TE
TEEEE D o BFSRREIRIE (0~ 5~ 10~ 15~ 20 ~ 25 Gy)(1 Gy = 1 Gray = 1 m’/s’) i
5k 1

TTHRS > WHEE R 3 (8 HETHRE - GREURL 1S Gy IR - AkE 25
BRG] - HERDOT T - SRR~ v R

% 27.7% » [i5h 20 Gy FEEMAF TSI L EULR » B 7

i =

=

region) * [y RFEER (Araceae) EHERGUATEY) » HERIRHL T

e AL

HES

= (Colocasia esculenta (L.) Schott) i 4 E[1 & — F& 2K P 50 #f [& (Indo-Malaysian

MES

Bk R AR EIAS
RIS

HEEBTRANFEERZYR

59



HAIRRYE © SRR E SEHZEE R  FER TS BIR TR R EZATRI AR » 775
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Fig. 1. In vitro culture establishment of Colocasia esculenta (L.) Schott. (A) Small corms
with buds for the primary culture. (B) Terminal buds containing about 1 cm’ corm
before sterilization. (C) Cultured explant with 0.5 cm in size (containing about 0.5
cm’ corm)
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Table 1. Effects of 6-benzylaminopurine (BA) and Kinetin concentrations on in vitro bud
proliferation of Colocasia esculenta (L.) Schott

Cytokinin (mg/L) No. of bud Height (cm) No. of leaf No. of root
Control 0.0 1.0£0.0b 44+05a 20+£00a 83+0.7a
BA 0.5 25+04a 21+£02b 20+£00a 50+0.8b
BA 1.0 26+£04a 24+0.0b 20+0.0a 3.7+£13b
Kinetin 0.5 20+0.4ab 1.8+03b 20+0.0a 63+1.2ab
Kinetin 1.0 21+£04a 20+03b 20+0.0a 47+02b

“ Mean and standard error (n = 5) within each column followed the different letter are significantly
different at p = 0.05 by Fisher’s protected LSD test

(=) AIRIRE BA $IEFRGHITH 2 02
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BT o DORININ BA Z BB B E s ie o & (8 A i Eig i &gon - gk
NI [EDRRE BA SRl (e EF A SE - ARG TR R 2.3~2.9 (1 - B T =R 3.0
k2 5.0 mg/L BA i B BT IR SRERE 72 0 - HoAth 4 {5 BA JRUE (0.5~2.0 mg/L) P
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Table 2. Effects of 6-benzylaminopurine (BA) concentrations on in vitro bud proliferation
of Colocasia esculenta (L.) Schott

BA (mg/L) No. of bud Height (cm) No. of leaf No. of root
0.0 1.0+ 0.0b" 45+02a 26+00a 94+04a
0.5 26+05a 21+03b 1.9+ 0.0 be 4.1+09bc
1.0 24+05a 2.1£0.5b 1.9+£0.0 be 53+1.8b
1.5 29+05a 23+£03b 1.6 £ 0.0 be 25+13¢cd
2.0 26+0.6a 23+03b 1.4+0.0c 20+09cd
3.0 23+0.5ab 22+03b 2.0+£0.0 ab 05+03d
5.0 23+0.6ab 1.7£0.2b 1.5+£0.0 be 0.0+0.0d

“ Mean and standard error (n=5) within each column followed the different letter are significantly
different at p = 0.05 by Fisher’s protected LSD test.

T A RFRET RIS

TRAERE T EF RSB YA 0.1 ~ 0.5 Fz 1.0 mg/L IBA F NAA Z AR E A
DIRININAERE Z B EEIF BT > &30 RIgFHEZREL - SERERLUR
510.1 mg/L NAA k2 1.0 mg/L IBA FR¥E 7 ZF R P33R 85 [ By 14.5 K 12.5 > gH3E
SRR R R 2 B R AR > (HEBLRH0 0.5 mg/L NAA 7R3 (11.3) ‘R &
BRSO REURID0.1 0.5 mg/L IBA ~0.1 mg/L NAA R IR S i HoAlpn 2
PRE Al Es 5.6 ~ 5.1 ~ 4.2 F2 5.3 em ;5 [ #5FaBE 7 SRS EFNEE | B e B i =2 2
F(FR=) o HHEEREIZE 1.0 mg/L NAA jRH R EHAD KRS - BUR 1.0 mg/
LNAA ZRE A fEfmes IR AEE -
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= ~ N[EESE Indole butyric acid (IBA) Eil 1-naphthaleneacetic acid (NAA) &ML
FEHE R R B
Table 3. Effects of Indole butyric acid (IBA) and 1-naphthaleneacetic acid (NAA) on
rooting and growth of Colocasia esculenta (L.) Schott in vitro buds”

Auxin mg/L No. of bud Height (cm) No. of leaf No. of root

Control 0.0 1.1+£0.1a" 53+09a 24+£02a 7.8+0.8 ¢
IBA 0.1 1.1£0.1a 56x0.6a 25+02a 75+12c¢
IBA 0.5 1.3+02a 51+0.6a 3.1£04a 9.1+£0.8bc
IBA 1.0 1.1+£0.1a 3.0+ 0.4 be 29+03a 125+ 1.5ab
NAA 0.1 1.0+00a 4.2+0.6 ab 28+02a 145+14a
NAA 0.5 1.3+03a 26+04c 29+04a 11.3+£1.7abc
NAA 1.0 1.3+02a 1.8+03¢c 29+02a 8.9+ 1.8 bc

¥ Mean and standard error (n = 5) within each column followed the different letter are significantly
different at p = 0.05 by Fisher’s protected LSD test.

” Data were collected one month after the treatment.
=~ N O RES T A R P

TEMR LT 2R EG LASE 60 v SFERIESS (0~ 5~ 10 ~ 15 ~ 20 k2 25 Gy) 48 1 {l H 355
P& 10 Gy LA & B 752 fy 100% » 15 Gy DL E AT RMEMRE bR S (B ) -
15 ~ 20 K7 25 Gy B FEMRAE RS 5 By 0.4 ~ 65.4 K7 83.5% ° fRFR% 3 (H H 3%
510 Gy ¥ IRAH BEHE S 2 75 & Ky 100% > 15 ~ 20 ]2 25 Gy Zf7/E% 453 7l Ky
99.6 ~ 26 F2 1.6% » il (2 EIEAE ) 2 RS EE 2~3.2 fH] » B EEAR 4.1~27.7% >
LL15 Gy Feri#E 27.7% » Rk 20 Gy 2 23.2% » SEERSYMNR ] > S ARG ARAIAS -
HR R EIEE (B =) o MREEEEEE - SR IS 1.93~5.64 A5 ~
$2.6~4.1 ~ TR 5.1~7.9 » MERFHE EERIE DL S Gy flRE R © 20 Gy FRH (R (£
U) - Malamug ez al. (1994) $5HFLATHEFAHAR S EAC S + SI4RIEHE T A5 2AH S =48
FERBEZIRIREE R - BFERREL « B - BREAURE - BAESE - IRIEIE 5~20 Gy 2
SEHgERER B 11.8% 0 DL 20 Gy #2155 33.3% > 5 Gy 1 15 Gy 27 (12.5%) » {H 15 Gy
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F2 20 Gy S SFRFE T3 B 50% BLE > HAUBFSEANEH v - 5148 20 Gy B4y
BUSERISE + 10 Gy SIS EH BURIRES (#7483 (Scetohul ef al., 2008;
Nurilmala et al., 2017) » B2 LL 20 Gy HBETREE 74% SR FET 5 o 4l if Bz 3
R AT HERD O SRR RS 15 Gy M RETIRENAS Y RILR
£ T 20 Gy R F TR - RILERAIM ¢ ST TRERDL 555 2 il o a g
P &4 By 1520 Gy ©

U - FEHR 7 SRRSO SRR R R Y

Table 4. Effects of different doses of y-rays on the survival rate and variation of Colocasia
esculenta (L.) Schott in vitro shoots

s sunalate No.of Varatonrate  HelghC o opiear o, of oo
0 100 2.6 4.1 4.47+1.06 34+02 7.0+£1.2
5 100 2.6 15.2 5.64 £ 0.80 3.7+0.6 79+0.8
10 100 22 14.3 4.61+0.83 3.7+£0.2 6.4+1.1
15 99.6 22 27.7 3.43+£0.73 4.1+0.8 64+1.1
20 26 32 23.2 1.93£0.93 26=x1.1 51+£24
25 1.6 2.0 12.5 2.95+1.48 3015 7.0+3.6

“ Data were collected three months after the treatment.

(B)

(A) > ‘ ;

&~ RO TS R E DL v WA RE—EAREZAFEL - « 5H4RIE
IR (A) 15 Gy > (B) 20 Gy #1 (C) 25 Gy

Fig. 2. Growth of Colocasia esculenta (L.) Schott tissue culture seedlings, one month

after being irradiated with y-rays. Doses of r-ray was (A) 15 Gy, (B) 20 Gy and (C)

25 Gy
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Fig. 3. External morphological variation of Colocasia esculenta (L.) Schott in vitro shoots

after 3 months culturing derived from y-ray treatments. Types of morphological
variation: (A) Dotted leaf, (B) leaf variegation and leaf shape, (C) leaf shape, (D)
leaf shape and plant shape, (E) leaf shape, (F) leaf variegation and leaf shape, (G)
leaf shape and plant shape, (H) leaf shape and plant shape
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Establishment of in vitro bud proliferation for

mutation induction of taro (Colocasia esculenta
(L.) Schott)

Chao-ling Ting*, Yu-Hsiu Lo

Miaoli District Agricultural Research and Extension Station, Ministry of Agriculture

ABSTRACT

In this study, Colocasia esculenta (L.) Schott was used as tissue culture material
to investigate the effect of plant growth regulators on shoot proliferation and rooting,
and the y-radiation treatment. The results showed that adding 6-benzylaminopurine (BA)
or Kinetin to the medium could effectively promote the proliferation of buds, and the
proliferation number of buds with 0.5, 1.0 mg/L BA and 1.0 mg/L Kinetin were 2.5, 2.6
and 2.1, respectively, which were significantly higher than that of without cytokinin. In
addition, adding different concentrations of BA (0.5, 1.0, 1.5, 2.0, 3.0 and 5.0 mg/L) could
promote the proliferation of buds, and the proliferation number of buds was between 2.3
and 2.9. However, there was no significant difference among these concentrations. In
terms of shoot rooting, number of 12.5 with 1.0 mg/L IBA (indole butyric acid) and 14.5
with 0.1 mg/L NAA (1-Naphthaleneacetic acid) were obtained, which were significantly
higher than rooting number of 7.8 from the auxin-free control. After irradiating in vitro
proliferated buds with y-rays (0, 5, 10, 15, 20, and 25 Gy), the survival rate and variation
rate were recorded. It was found that dosage of 15 Gy provides best survival rate of 99.6%
and the variation rate of 27.7%. Nevertheless, the survival rate of 20 Gy already reached
the half-lethal dose, showing that the suitable irradiation dose of y-ray may be in the range
of 15-20 Gy.

Keywords: Colocasia esculenta (L.) Schott, tissue culture, mutagenic treatment, y-rays
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