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&
J1w 7 0—) (Momordica dioica Roxb.) ORE
&< B ENDHEFIIHELN 2 BB LIBD,
BERMBET TSI EDSEBEBHBOEFERNEEND.
A TER LKL DI (BES, 2006), MEfHKkX
BERICX 2 ZEROREREIE[ZAERLID LD E
NEZLSND. Thbb, ZHHREHICE &R v
0=V OERIBZHERHE TR, BERERFICLZE
BN DRKRAROEHBBEELRD, NTI5Fva
TEREIN TV SMEFRRKOPITIIEAERRRK
iR B (Manik 5, 2001), ZEZRE KEZRHK
(Rasul &, 2004) REDIFIEREBEREERT
BRHOGENREEINTWS, hy so—)L Tl
FRICTHER SR IR 21772 D T &I X DEIEZ AR TE
BT &5 (Al S, 1991), fFEUKEEEAMHEE
FHEOREICED, BRUEKRHAEHTES &
EZ5NhD,
BlEoZ s EEEERIRL Thy 20— OEZ
MHEEFRT L, ETTMEAICEINNEE{TEoT
IEREEHL, ThabEila R ERERZREER

]

LT ZENLD FEANDIREN THLEEAONS,

DURMEMTIE, 2VeF 2 ERIE U EILEA
<FbNTHD, ZHUU (B 1957 BIUAF
< (KB, 1953) TRHAESA~OEH TFUEIZL->T,
<y T (HE - EP, 1952) TIRETFERLEC
EoT, FeXAH RE - B, 1947 ; Lower and
Johnson, 1969) BLUHRF v (R, 1947 T
B TFBIUHTRBEMAERIC XS REEEMSRIIL
T3, DJVeF LSS ERE AT OE QI
B7 I 7ORIXAFIID Nk - #kFx, 1994, F/a
U BIORY XOFNMEAELIIA VY OB/ T
HBIENPEINTHNS (Van Tuyl 5, 1992).
Ay 7O—INZBNTH, TH5DUBITID/E
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K UREREAEREL /2.
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No.5 (WINnHIMEHR) MR No.3 b L <
No.7 (WFhdbHEEE) EOXEIZL>THSNE
TR U HEERELMTEZ DMSO 1%
FEMLI)EF2 (0.2, 04%) £-E7I70
RZAF)L (0.003, 0.006%) 1AMIZ32°C, BEELMH
FEASERIEN L. B E LT 1% DMSO Eik®
HITEBRLIET B K ARV -, W%, KEK TS
LizfTFEN—3IFaT0 MIEE, 30CT771 M
OYNTHEFSEL.

2. BEFHRIENE

75 RRE TS U MRS No. 1 Xz 4k
AU FRUAEEBE70% LY ) — )L 1080
i L 7=#%, Tween20% 1 f#100ml ™ #Ei0 L 7z K
B b U ABEK HIEERECS%) ITISDRHE
WL TRERE 2T, BEKTIEWRELL. 0O
%, HERFAICHH L ZEXEROLN (1~2mm) %
BA 2mgl™', P aki3%, EROT%ZHEMLIE
Murashige « Skoog (MS) ki (Murashige and
Skoog, 1962) (pH5.7) IZHEK L T25°CElg AT
THERL, SIFEEFEHL

Boh-%HEkE ) eF > (0.01, 0.05 0.1%)
HL<IEAUH Y (0,001, 0.005 0.01%) &
DMSO 1 % B XU BA 2mgl ' 2 INA 7= MS ik
HzEs L, 25°CT12, 24, 36H§MHIRENEaE (120[F -
S BFo7. LUBKBZ020FEOLEKE
HE U, %, ZHEEEREKT3EEREL,
BA 0.2mgl™', GA. 0.5mgl™', > a¥E3 BB KUK
FKO.7% EWHIMU 7= MS BHIZBR L, 25°CHEFHRA
FTTEELA, AEL» A%, 20mm U EICHEL
7= a—hEERL, NAA 0.lmgl™', > a3 %
BEUEFKOTBZEFRMUIZ 1/ 2 MS S5HITHE AT,
FREEE EL, TMBRBZDDOY 2— MM
AL ETH-7-1E, 20460 21— bEEAST7
Ta— FEFERLED OLIERE SN & FER

BEQRZZIZYOMT, ISl A% WHE2 7 H
#%) EFTI20mm Y EICHELZS 2 — FEERL,
B ICES T A ) 72, 5%, o a—bhEN-X
Fa 54 MOHEAMT TS CHGHRI T Tb = 87z,
FOH, WEE—FEZX @A:3=v:v) DREaEL
AEDRURY b (EETSem) K3 a— MEMEAM
., 25CHLLENCTT 71 MO YNTHEBFSEL.

3. EHMEORE

B (Eo, 2006) iTHEL, vO—tA b A—F—
EOEESERE L WELUEESERERE
WL, f#HHE/NYy 77— (High Resolution DNA
Kit, Partec) T THIEI L TREHEEZYE, Bonk
PR AESO um DF A O Ay aTARELE. 2D
#, 4-6-diamidino-2-phenylindole (DAPD) # &L
gem /)Ny 77 — (High Resolution DNA Kit,
Partec) T#efal, 7O—HA hA—F—THILH
RS EREL .

4. fEIMEEDEMRE

SIRBHULEIC X DE S N EnEA 2 R F-
12-2-14, F-24-2-16) BI g & U THERRRHE No. 1
PR LE. WEE—FERX @G :183=v:v) DRE
B E DDA ERETem DR YRy M LEET DM
AT, EIREE SN ZARNTEELZ. BRI
OK-F-1 (N:P.0; :K.0=15:8:17 KE{L¥H
KM DI00MEEZEZHEES A2 I LI&Dfo 7.

EEFOBRLAFEOEEBIVEREENETD
EEBIT, LTUBECIVADHROERBLUE
BEFEMSI T TEHRIL 2,

]

1. BREELE

INEFUMRBEBEUT 2 TORAAFI0006%
RTRESFENEP o7 B1R).

R

Table 1. Effect of colchicine and amiprophos-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 (22.1D 5 3 (60.0) 2 (40.0)
04 20 10 ( 50.0) 9 6 (667 3 (33.3)

Amiprophos-methyl 0.003 26 25 (96.2) 25 23 (9200 2 (80
0.006 26 15 (57.D 14 14 (100 ) 0 (0 )
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SEREETIE, BEMELIFMRICE - s sh
= (B1ED. AEEFTISBEEERkLRE -7
T EREE & BB 2001 iR I Y — 7 2 EF DR
HIZAPNI I EnS, AIEEREE, EBEE A
A L7z

e F02%, 04%RBEUVTITORAATF
BO00B%ETENZEN 2, 3, 2K & 7THEE
DEERESNL GB1H).

2. ZFHRRENE
B L » BHEOA YU VUK T, WA

300
Tetraploid

200 -

100 -
5
o
2 0 fnan T L T T n
B
2 Octoploid

200 -

100

amas nanas ey aanns L"“’Alk“ " T
0 100 200 300 400 500

Fluorescent intensity

Fig. 1. Flow cytometric histogram patterns
of a tetraploid (No.l) and a
colchicine-induced octoploid plants.

L RBITONTHERDOEFRIZE T LA, J)b
EFMBE TIINEREIC L EFROETIR SN
ol (B2R). LAWEKSEZOOFEHE2—k
2, MBRTIE06~1.1KTHD, TN EFUE
RKTHRABETH . —F, AT UBEKTE,
0001 %W TEL DL a— MMERENT (1.2~
2.34) @iTxL, 0.005, 0.01%MBR TEBRIN
ol a— FERDEL, BIZFUTY 20.01% - 128
LK Tld20mm L EfEL/Z 2 —MEAHSN
o7,

W2 7 AT, WINOUEBRKIZBWTHEE
LSRR E A EA SN hol, Y a—bD%E
BIIHE 1 » AT TIERS T, £TOUER T2
mm B EiCHEL .

WEFNOUBRIZBWTENE 1 » ABDY 22—k
MDOERSE < BFoNRBho/h, aNEeF >
0.05% - 12MfH), 24WFMIULEE R B L Cf0.1% - 2405
WHRXT2 » HRIIB SN a— Mo izEhTh
LEET D, 53 EROABRNEENTHE (B3
).

3. NEEROEFMRE

SRS RIZEE AT, BEOHE-ORE O M
PHETHO CGE2R), HE, FEENKREL, HEEBE
¥iZ/hShoi GE45.
TSRO OEES L CERIZ TN FNE
ROAIDHIZDLA~1EB X RI3~14ETH > 7=
(35%).

% 23

TR KD EMLETIE, a)veF, 737

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 (45.0) 0.6 ¥ 20 20 (100 ) 18 (90.0) 3.1 °
24 20 17 (8.0) 7 412y 0.7 ™ 20 20 (100 ) 17 (85.0) 2.3 «*
36 20 20 (100 ) 10 (50.0) 1.1 20 20 (100 ) 16 (80.0) 2.6
Oryzalin 0.001 12 20 20 (100 ) 13 (65.0 1.2 20 20 (100 ) 15 (75.00 1.5 ™
24 20 19 (95.0) 16 (84.2) 2.4 ° 20 20 (100 ) 14 (70.0) 1.6
36 20 20 (100 ) 16 (80.0) 1.8« 20 20 (100 ) 11 (55.0)0 1.4
0.005 12 20 18 (9000 5 @278 03 20 20 (100 ) 10 (50.0) 0.9 **
24 20 18 (90.0) 4 (2220 02° 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 (65.00 0(0) 0O 15 12 (80.00 6 (50.00 0.8 ™«
24 20 8 (40.00 2 (25.00 0.3 15 15 (100 ) 8 (53.3) 1.1 =
36 20 18 (90.0) 3 (16D 0.2° 20 20 (100 ) 12 (60.0) 1.4 =
Colchicine  0.01 12 20 20 (100 ) 8 (40.0) 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 07 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 (40.0) 05 20 20 (100 ) 11 (585.0) 1.2 %«
36 20 20 (100 ) 8 (40.0) 04 ™ 20 20 (100 ) 6 (30.0) 0.5«
0.1 12 20 20 (100 ) 14 (70.0) 1.4 w 20 20 (100 ) 9 (45.00 0.8
24 20 20 (100 ) 13 (65.0) 1.0 20 20 (100 ) 9 (45.00 0.5 ™
36 20 20 (100 ) 11 (55.00 0.8 " 20 20 (100 ) 4 (20.0) 0.2

* Shoots of > 20mm were counted.

¥ (No. of explants forming shoots/No. of explants survived) X 100,

* 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.

ORAAFINEBIZENTH 7= FicaleF MM & I SICHRatdT 522 & T, JIVEFUMED
0.4% MBI TIE, FEHFRZEN > B0%) A, A\ HIRBE\HEEEEHTESMHENEZ SN S,
KOPBHREIEbEN > —F, 7ITORAAF WY GEH, 20000 BX U Alocasia (Thao 5,

W0.003% R TIHFEHFENE N> IO ND ST/ 2003) TIZ, in vitroTOF UHF U T X DR NALE
BEMG SN, T ITORAAFICE HREFEDL PRMREIN TS, KRBT, FUTY 40

WHIZOWTH, IhETHENZWA, bUEDD BUZ LD AN S/ EBREE S NBno 2.

POHNANDUE (Wan 5, 1991) SE— MO W 2y BEICEBR L2 2 — b s OHUEEK
BAOUE (Hansen 5, 1998) TidAUH1Y > &k NESNIZOE, LHFEPSHEEL/HEKDS 12—
BRUTEFHEOEMMIEAESRH ST, Dk MIAEFHMES, UHE 1 > AEHETIZ20mm I2F

W, T ITHRAAFIVMEITONTIIAERRE, 2L THEEL TP D EHEHIE 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) 0O 11 11 (160 ) 0(0)
24 8 8 (100) 0O 10 10 (100 ) 0(0)

- 36 7 7 (100) 0O 9 9 (100 ) 0(0)

Oryzalin 0.001 12 12 12 (100 0 0 13 13 (100 ) 0(0)
24 13 13 (100) 0O 10 10 (100 ) 0(0)

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

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

24 2 2 (100) 0O 2 2 (100 ) 0(0)

36 3 3 (100) (R () 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 (O 11 11 (100 ) 0(0)

Colchicine 0.01 12 8 8 (100) 0 O 16 16 (100 ) 0(0)
24 16 16 (100 0 @ 10 10 (100 ) 0(0)

36 6 6 (100) 0O 10 10 (100 ) 0(C0)

0.05 12 6 6 (100) 0 O 17 16 ( 94.1) 1 (5.9

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

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

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

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

36 3 3 (100) 0O 3 300) 0(0)

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

Strain Ploidy level

(mm) (mm) index *
No.1 4x 103.9 *Y 82.9 * 1.25°
F-12-2-14 8x 1163 ° 95.4° 1.22 *
F-24-2-16 8x 114.9 ° 94.7 ® 1.21
N=20

Z Leaf shape index=leaf length/leaf width.
Y 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 plants.

. . Guard cell
Strain Ploidy level Longth (;2m) Width (o)
No.1 4x 25.0 ~* 16.8 °
F-12-2-14 8x 355" 210 °
F-24-2-16 8x 375 ¢ 23.0

N=30
 Different letters in the same columns indicate significant differences (P < 0.05)
by Tukey’s HSD test.
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ZHOUOZ, =, MEEERTIE, EEEO BRI
VB, B ORI, BABXCERBREL<RY, £k
WP LTINS EL 257 (Trivedi and Roy,
1978). XA HOMEFE KL KEL T, FED
BEMKEL, ERER GEE/EE HhxEn
(Compton &, 1996). FEALL EOERFEREWEY
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1996). 4 FITHEA~T{ERE TIIHHEDO LA &
EHIEERIUTEIRIIE< 2N, ThLDBER
TIRELE3 I &, ERER GER/ER 38
OEFITHES TERT L7208, SR Lo fFEARIC
BEBEROENRA LNV ENBEEEINTNS
FET 5, 1996). T FIOEMBEKROR#MELT
OB TH A ERENEDSNTHBD, IE
OFENEMBEEROREDIFEE L THHEINTVLS
FHETF5, 1996). Hvro—)IBNnTh/\(EkEm
EAZHRMTHIEE LT, EOBEB XTI
DOREIZFHETHIENARETHBEEZI NS,
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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-methyl 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
94 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.
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