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No.5 (W HPufEfk) SHEHERRH No.3 BLIX
No.7 (WFhbm{EHk) EOXRIIL>THESN
Brefile. MEERELETZDMSO 1%
EHEMUEINEFS (0.2, 04%) £7237 370
RZAFIL (0.008, 0.006%) IEHKIC32°C, WERGH
FTe48rRE L. HBELT1% DMSO KD
HIERHLE T R BRI . LB, KEKTHE
LT EN—IF 271 MCHRE, 30CT771HH
o>HNTEES .

2. ZFEHRENE

H 5 ABETHIE LU MR No. 1 OXTEE %4t
R SRUEZEHET0%TY /) —Lic10ER
L7, Tween20% 17§100ml™ FinL 7= RuEH F#
B MU LARE BREFEES%) ITISHHER
HUTRARE 2T, WHEKT3ERFLE. TO
%, EENIEEUZEEBOER (1~2mm) 2
BA 2mgl™!, T a¥3%, BRULI%ZHmML
Murashige + Skoog (MS) #5#f (Murashige and
Skoog, 1962) (pH5.7) IZEKL T25°CHELRAT
THEL, SFEEFHELE.

Bon=2FEKE 2N EF > (0.01, 0.05 0.1%)
HLLIEAUYTY > (0.001, 0005 0.01%) &
DMSO 1% 3B LU BA 2mgl ' & iNX 7= MS #fREE
HZEE L, 25°CT12, 24, 36RMpMIREGISsE (120! -
7YY a0l 1MERBV20EOLFEZ
P U=, AE%R, ZIEERREKTIEEHRL,
BA 0.2mgl™*, GA, 0.5mgl™!, > at§3 %BIUE
KO.7% &MU 7z MS @R L, 25°CHife RN
TCEELE. UE1 5 A%, 20mm Pl ECHEL
=3 a— MEERL, NAA 0.lmgl™', > af3%
BLUER0.T% ZHMUE 1/ 2 MS R Z M1,
R L, BERBEZD DY 2— MR
20&LL ETH o L, 20FE0T 22— MEEA LT
L a— b EFRUERD O3 SINLER & FE2

BEORZIIZYDHT, 51 A% WUH24A
#) ETIC20mm Bl EiCHELS a— hEERL,
RIS A MV e, SB%, P a—b&N—-3
F a2 54 MEAMT T2 CHikRH T CIRLE 87z,
Z0H%, MEF—FEX @:3=v:v) OREEL
2ESDRYRy b (EETS5cm) Ky a— bEEXA
i, 5CHLLIIR0CT7 74 b NTEFSE.

3. EHMEORE
AR (E5, 2006) IKHEL, yOo—¥A b A—F—
RV EREERELE. QL AEEN SFERER
WL, #dA/Ny 77— (High Resolution DNA
Kit, Partec) 1 THIKIL TEi&HBEixE, Hohik
BEEKES O um DFA O Ay aTHBLE £
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e f/Nw 77— (High Resolution DNA Kit,
Partec) THfAL, 70O—8A b A—F —THINE
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Table 1. Effect of colchicine and émiprophos-methyl treatments to seeds on chromosome doubling.

Treatment Concentration No. of No. of seeds No. of No. of 4x No. of 8x
(%) seeds germinated  seedlings seedlings seedlings
treated (%) investigated (%) (%)

Control - 9 9 (100 ) 9 9 (100 ) 0 (0 )
Colchicine 0.2 22 5 (227, 5 3 (6000 2 (40.0
0.4 20 10 ( 50.0) 9 6 (667 3 (33.3)

Amiprophos-methyl 0.003 ©26 . 25 (96.2) 25 23 (9200 2 (8.0
0.006 26 15 ( 57.7) 14 14 (100 ) 0 (0)
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Fig. 1. Flow cytometric histogram patterns
of a tetraploid (No.l) and a
colchicine-induced octoploid plants.
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Fig. 2. Leaves of tetraploid (No.l, left) and octoploid (F-12-2-14,
right).
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Table 2. Effect of in vitro oryzalin and colchicine treatments to multiple shoot on survival rate of explants
and shoot proliferation.

1 month 2 months
Treatment Concent- Duration No. of No. of No. of No. of No. of No. of No. of  No. of
ration  (hours) explants  explants explants  shoots explants®  explants explants  shoots
%) investigated survived forming /explants investigated survived forming /explants
%) shoots® % shoots
%) %)
Control - 12 20 20 (100 ) 9 (45.00 0.6 =V 20 20 (100 ) 18 (90.0)0 3.1°
- 24 20 17 (85.0) 7 (41.2) 0.7 20 20 (100 ) 17 (85.0) 23
- 36 20 20 (100 ) 10 (50.00 1.1 20 20 (100 ) 16 (80.0) 26 *
Oryzalin 0.001 12 20 20 (100 ) 13 (65.00 1.2 = 20 20 (100 ) 15 (75.0) 1.5
24 20 19 (95.0) 16 (84.2) 24° 20 20 (100 ) 14 (70.0) 1.6 **
36 20 20 (100 ) 16 (80.0) 18 « 20 20 (100 ) 11 (55.00 1.4 =
0.005 12 20 18 (90.00 5 (27.8) 0.3 20 20 (100 ) 10 (50.0) 0.9 **
24 20 18 (90.00 4 (222) o02° 20 20 (100 ) 10 (50.0) 0.8
36 20 16 (80.0) 3 (188 04* 20 20 (100 ) 12 (60.0) 1.1 *
0.01 12 20 13 (6500 0(0) o0°* 15 12 (80.0) 6 (50.0) 0.8 *
24 20 8 (40.00 2 (25.00 0.3 15 15 (100 ) 8 (83.3) 11
36 20 18 (9.00 3 167 02° 20 20 (100 ) 12 (60.0) 1.4 =
Colchicine  0.01 12 20 20 (100 ) 8 (40.00 0.7 = 20 20 (100 ) 18 (90.0) 2.0 =
‘ 24 20 18 (90.0) 13 (72.2) 1.6 ™ 20 20 (100 ) 12 (60.0) 1.6 ™
36 20 18 (90.00 7 (389 0.7 20 20 (100 ) 10 (50.0) 0.9
0.05 12 20 20 (100 ) 10 (50.00 0.9 = 20 20 (100 ) 12 (60.0) 1.0 =
24 20 20 (100 ) 8 (40.00 05 20 20 (100 ) 11 (55.0) 1.2 °+
36 20 20 (100 ) 8 (40.00 04 20 20 (100 ) 6 (30.00 0.5*
0.1 12 20 20 (100 ) 14 (70.00 1.4 = 20 20 (100 ) 9 (45.00 0.8
24 20 20 (100 ) 13 (65.0) 1.0 *** 20 20 (100 ) 9 45.0)0 0.5
36 20 20 (100 ) 11 (55.00 0.8 = 20 20 (100 ) 4 (20.00 02°

% Shoots of > 20mm were counted.

¥ (No. of explants forming shoots/No. of explants survived) X100,

* Explants of 2 months were obtained by dividing the explants of 1 month after collecting shoots.

¥ Different letters in the same columns indicate significant differences (P < 0.05) by Tukey’s HSD test.

ORAAFIINEBREHTHo/, HicaleF
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0.003% R CIEFEFENEN - ZIZEhhb 5T/
fEiEsfEonz. 7ITORAAFINCE BTETEE
MEIZDWTIY, ZNETHE W, hUEDO
SOHINVANDYUIE (Wan 5, 1991) RE—hORE
BRADYLIEE (Hansen 5, 1998) TldAUTF U > &k
BRLTABHEOERANIZEAESS NN, Ok
B, 7ITORIAAFIVMEIZDOWTITLEEBE, N

Y (i, 2000) BLUAlocasia (Thao 5,
2003) T, in vitroTOFUHY Iz & S5m0
PRBPE SN TNBA, AERTIE, FUFY AL
BT & 0 Z3EED & ERIIR S Naho

WEH 2 5 A BICEER LY 2 — b 6 DB/ &K
NESNZDE, ZFENSRELZ\BEEROS 22—
MIEFENEL, UEE 1 » HHETIZ20mm ITF
TEEL TN e EHRIE NS,
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Table 3. Effect of in vitro oryzalin and colchicine treatments to multiple shoot on chromosome doubling.

1 month 2 months

Treatment Concentration Duration No. of shoots No. of 4x No. of 8x No. of shoots No. of 4x No. of 8x
(%) (hours) investigated shoots (%) Shoots (%) investigated shoots (%) shoots (%)

Control - 12 9 9 (100) 0 11 11 (100 ) 0(0)

- 24 8 8 (100) 0 10 10 (100 ) 0(0)

- 36 7 7 (100) ()] 9 . 9 (100 ) 0(0)

Oryzalin 0.001 12 12 12 (100) 0O 13 13 (100 ) 0(0)

24 13 13 (100) ()] 10 10 (100 ) 0(0)

36 11 11 (100 0O 10 10 (100 ) 0(0)

0.005 12 3 3 (100) 0 O 2 2 (100 ) 0(0)

24 2 2 (100) 0O 2 2100 ) 0C0)

36 3 3 (100) 0 ) 1 1 (100 ) 0(0)

0.01 12 0 0(-) 0 (-) 7 7 (100 ) 0(0)

24 0 0(-) 0 (=) 5 5 (100 ) 0(0)

36 4 4 (100) 0 (0 11 11 (100 ) 0(0)

Colchicine 0.01 12 8 8 (100) 0 O 16 .16 (100 ) 0(0)

24 16 16 (100) 0 O 10 10 (100 ) 0(0)

36 6 6 (100 0O 10 10 (100 ) 0(0)

0.05 12 6 6 (100) 0O 17 16 (94.1) 1 (59

24 4 4 (100) 0O 10 9 (90.0 1 (10.0)

36 4 4 (100) 0O 4 4 (100 ) 0(0)

0.1 12 8 8 (100) 0 O 8 8(100) - 0(0)

24 12 12 (100) 0O 5 4 (80.0) 1 (20.0)

36 3 3 (100 0 O 3 3 (100 ) 0(0)

Table 4. Leaf characteristics of tetraploid and octoploid plants.
Leaf length Leaf width Leaf shape

Strain Ploidy level (cam) () index %
No.1l 4x 103.9 =¥ . . 829 125 °
F-12-2-14 8x 1163*° . 954°* 1.22 ¢
F-24-2-16 8x 1149 ® 94,7 ® 121
N=20

% Leaf shape index=leaf length/leaf width.
¥ Different letters in the same columns indicate significant differences.
(P < 0.05) by Tukey’s HSD test..

Table 5. Comparison of guard cell size between tetraploid and octoploid i)larits.

. . Guard cell
Strain P101.dy level Longth (zm) Width (e
No.1 4x 25.0 ** 16.8 *
F-12-2-14 8x 355° 210°
F-24-2-16 8x 375 ¢ . 23.0 ©

N=30
2 Different letters in the same columns indicate significant differences (P < 0.05)
by Tukey’s HSD test.
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Summary

Chromosome doubling through seed and multiple shoot treatments was conducted to obtain.
octoploid kakrol (Momordica dioica Roxb.) plants. Seed treatments with 0.2, 0.4% colchicine
or 0.003% amiprophos-methy! were effective to chromosome doubling, among which the treat-
ment with 0.4% colchicine was most effective. Amiprophos-methyl treatment also brought
octoploid plants with high rate of seed germination.

Multiple shoot treatments with 0.05% colchicine for 12 and 24 hours, and 0.1% colchicine for
24 hours also brought octoploid plants. Leaf and guard cell size were bigger, and leaf shape
index (leaf length/leaf width) was lower in the octoploid than in tetraploid plants. Leaves of
the octoploid plants were uneven on the surface with clear serrations.



