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Multiplication of Chinese Yam ‘Ichouimo’ (Dioscorea batatus Decne.)
by Multiple Buds Culture

Sachiko MATSUBARA, Yoichi OHMORI, Tomomi KOMASADOMI
and Hiroko TaAkaDa
(Department of Biological Function and Genetic Resources Science)

Most Chinese yam ‘Ichouimo’ (Dioscorea batatus Decne.) plants are known to be
infected with virus, because of their vegetative reproduction. In general, seed bulbs are
expensive due to low multiplication. However, to increase bulb size and yield, it is
desirable to produce virus-free plants.

In the present paper, conditions for the propagation of desease-free bulbs by multiple
buds culture were studied.

Plants were grown on the basal medium consisted of Murashige & Skoog (MS)
medium plus various combinations of gelling agents, phytohormones and various concen-
trations of sucrose and incubated at 25°C under 16h daylength supplied with 20 xmol/s/
m? of artificial light.

Formation of multiple buds: Aerial bulbils grown on nodule of plants were cultured on
the basal medium, and shoots with 3 ~ 4 leaves grown on them were used to obtain
explants. Each nodular sections with a lateral bud were dissected as explants and
cultured on the aqueous basal medium with 20mg/ £ ancymidol for 47days. Multiple buds
were formed on the medium.

Multiplication of multiple buds: Multiple buds were separated and cultured in the basal
medium with or without 10mg/ £ ancymidol by rotary or shaking culture for 40days.
Multiple buds were further multiplicated in all lots, and multiplicating rate was high in
the basal medium with ancymidol by shaking culture.

Seven cycles -of subculturing of ‘wmultiple buds: Multiple buds were separated to a sigle
bud, and cultured in the aqueous basal'medium containing 10mg/ { ancymidol and 2 %
sucrose by shaking. They were subcultured at the intervals of 46days. Multiplicating rate
at every subculture were about 30 times constatly, and the multiplied buds were also in
the smilar size:

Acclimatization of ‘multiple buds: Each bud separated from multiple buds was cultured on
the basal medium containing 0.6 or 1 % agar, or 0.1or 0.2% gelrite for 10, 20 or 30days,
and they were then acclimatized. Plantlets in all lots were survived. The longer the
culturing period, the faster the rooting.'Rooting of plantlets on the medium with gelrite
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was faster than that on the agar medium.
Aevial bulbil(s) formation on plantlets: Each bud separated from multiple buds was
cultured on the basal medium containing 0.2 % gelrite and 3 % sucrose. Two and a tenth
minitubers per shoot were formed at nodal section or shoot base after 2 ~ 3 month at
room temperature. In winter season, shoots were died, and sprouting from minitubers
started in spring season. After shoots grew, new minitubers were formed at stem section
and shoot base.

Plantlets of 307 were multiplicated from one bud by multiple buds culture and three
minitubers were formed from one shoot during one year.
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2000 Ix AT L 216 EENDATREZRIIB W,

1. 2FHROTE

V7 ERAETIZI0~30mg/ £ T > ¥ 3 F— VRIS THERENHUITEETH 5%, #
ZTAFaT7A4ATTHINL ) I THERE, v lIidZNIcES 288 (EE5L
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mg/ LT F=ILBEML 8%, 100
D7 7 A HRIz30mE AN, 2 FMEEIREREZ
fIvyie. SHEIRS, HROMEED 5 11 Fig. 1 Plantlets grown from a bulbil and
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VAL XTI, WERREEOng/ LT > 2 3 F—)VEINEARHA RS T B3 (66 rpm)
THZLICLOVBIERZAT Y, T3 F—AEERMEHICHBET 52 2 & TEHELDTRETH
b, LOWEVH BN, T THRERTLRERLFETHBERUEELE Rz,

EB 1 TELNZEFEREH micW ) T2 n%, e L TEWE, oSk
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Fig. 2 Explants used for Experiment 3. ALz, ZOR»LBELE, 0.52/£4

Left ! Multiple buds formed in MS A4 X% 7 2ZAREABIT~BESL 72, 1~2
medium+10mg/ £ ancymidol. SBER, REMR O BB AN T o 72 & D

Right | Explants separated from
multiple buds. LN A B E, BEF HBICH Tz,
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TERLES7 ) —XTLEEERN10.65 7T 2 aWNT. 1 HEL TEH» -7 (Fig. 5),
—FT I F—LEnEg BT, MIEEDT7 7 2 3W13.8, REEWI1L. 4 & AR -
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7 R OHAEEREIC & 2 WIEERR X F N FN ORI BT 2 R0 R DIKEE% Table
21R L7z, BAEERIEE 1 RDI3.8F 2BV T I NL30EUETH 525, Flrte LTeft
T2T. UETH - 7z, HIERNEERIT 1 EHIKE SERD RS N7z, B EHoERRIIN
e TLFHREEL LT 7205, WTEHIEI#HREERLICONTHEHAL, 5ABUREIR
FRELT, EREREME, BEE L, #E2ERbIcOoNTHES LY, 5MREBLKE
FRELTHE -7z,
4. ZFHROERLRUVIEL

SIFRDURAL | FEREMTIOBMEEEL 2 L D TREH R LN L2 » 2LSHE, Mok
TORTHEEL, TNTOMEMWETHEE LI TRETH » 72, BRIZM L D gelrite X THEH
HoERFRL, BRLE2 -7, ,

WE&NIEL, BE @ S CELSTEETH - 72 (Table 3). ERE#HTI0H M, gelrite
B T20, 30AMEEEL 2R TiE, NELBOBEDEROERLIERT, 7~ 100 THaiE%A
L7, BBREMT20H M, gelrite 553 C10H IR L XTI, EEICHM~208HVNETDH
272, BELSTFRERLN L > R EREHTI0EREEEL 2K T, H1»AHEEEICR
DZEICIORBL, EELL, EREMLD gelrite BRn Bt BIEEMIEL D - 2
RicBWTLEEPER, EREM LY gelrite A%, & 5T gelrite IBENMERWITEIR
WDV ECR LS, BEREHIC -7, KEONEZ ATRKEF S HL 21,
Koy MOBHEY 2 2 TICEBL 2882, BHCEL ~YHoE RS <, HI3BET,
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Table | Formation and multiplication of multiple buds from lateral bud

Supplement No. of  Maulti- Longest No. Longest Fresh weight (mg) Dry weight (mg)
Culture of leaves  plication® petiole of root
method Ancymidol (a) {a/3.5) (nm) root length {mm) Top Root Top Root
Shaking ~ Without 25.0, %% 7.1 41.6, 32. 24 103.4, 1695.6, 971.7, 101. 74 20. 04
With 48.4, 13.8 11.2. 50.2, 374y 1443.9, 639.9as 73.3s 16.3q
Rotary Without 37.24 10.6 26.6s 37 4u 83.8, 1903.1, 1008.8. 146.9, 28.0,
With 39. 8. 11.4 8.5, 22.0, 23.2 1587.6, 148.5, 122 1us 6.3

X Ratio of total leaf number after 40days cuture to 3.5 leaves at start of culture.
#% \eans within a column followed by the same letter are not significantly different at the 1 % level (Duncan’s multiple range test) .

Fig. 3 Shaking culture of multiple buds in  Fig. 4 Rotary culture of multiple buds in MS
MS medium with (right) or without medium with (right) or without (left)
(left) 10mg/ £ ancymidol. 10mg/ £ ancymidol.

Fig. 6 Multiple buds formed in MS medium -+
10mg/ £ ancymidol by rotary culture
with test tube (right) and shaking
culture with flask (left).

Fig. 5 Multiple buds in MS medium by
rotary culture with test tube (right)
and shaking culture with flask (left).

ZOMOERLERTH -7, —F, JEICERMMEL 2MWE T 6 BRET 2005
o7z, FLMEROERRKEICHE VBREL C, JEEROFTEHRI R L 2 &, BT
AEDFTELEDLH o7z, RNy MIBRERIE, MEREELL ) N—7HIEREENHHEE
DELEL, ERVEDP ST

M ERERRIC 1E, MEHREATER Y PS5 HETEHENATL 2, N—TEBAEINFIRE
BOhh -7z, WTHELZLDIITFHS gL, TNHELN, 772 F—TRELZKRP L
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Table 2 Growth of multiple buds during 7 subcultures

Generation  No. leaf Mplti_» Lox}gest No. of Longest Fresh weight (ng) Dry weight (mg)
of /explant  plication  petiole root

subculture (=) (a/3.5)* (mm) roots length (m) Top Root Top Root
1 48.4.*" 13.8 11.2, 50.2, 37.4, 1443.9,, 639.9, 75.3, 16.3,
2 120. 44, 34.4 10.5. 52.9, 10.9. 1284.2,,  308.3, 90.70  12.64
3 122 .0as 34.9 7.0y 29.2, 10.8c 1322.7,, 128.8. 106.1, 8.0,
4 94.9, 27.1 10.7. 54.7, 19.8, 1636.4, 393.0, 112.6, 15.9,
5 109.0gs 31.1 6.3, 29.8, 8.0c 1299.6,,  148.5. 92. 14 7.1,
6 128. 14 36.6 5.9 38.Tan 7.9 1555.3,,  198.0. 116.4, 9.5,
7 135.7, 38.8 6.6, 30.8, 9.5. 1141.1, 151.1, 100. 7, 6.7,

mean 108.4 31.0 8.3 40.9 14.9 138.3 281.1 99.1 10.9

" See Table 1.
** Means within a column followed by the same letter are not significanly different at the 5 % level
(Duncan’s multiple range test) ,

Table 3  Necessary culture period before acclimatization under the high humidity
condition

Days of culture

Gelling agent

10 20 30
Necessary culture period (days)
Agar 30 14~20 7~10
Gelrite 14~20 7~10 7~10

%, 10~30g DA EHHET,
ZHLTTERAENDT L, FEBEgDA %, BEBEKOMIZHEZ 1T, FKICIUHEL 72
EZh, FHEUgNA T » T (Fig. 7), HEBIZIZSERE T 2 LEH»H 577,
KER LI, BEOIFEYE L LI,
5. EFEHLLDLH T
JonlwR% Table 4 ITRL 72, HEIREDOFHETH 2, 6 AT TREWK
PREL, ¥R ~32ABI =T 2 — " PHEOMEBERUEICHERI NG L LFECIIHE
YR REN Iz (Fig. 8)e BFEN3~4 Alc I =Fa— -2 bWlFP BT oo, £ 2050H
FZhMBRL, ELIZHL I =Fa—s—2F
R L 7ze 1 AMEMRICI990F I E Nurz 2
=P 2N 32 1, Sk E R T EAT. 3mm,
HEARE206 . dng TH » 72, LRS- ) DFEEE
DB DT EETF 2 — I RED 5T,
19904F (2B L 72 F = —N— 2472 ) D sk
31,1, BEEIZ 3N TH -2, 19914F 12 %
DF 2 —s3—=L7200.40 I =F 2 —N—p'FF
EL7z, 2OKE S TEEL Onm, EIRE3L.6
mgTH 572, Bl I=F 2— 3—-DHE,
BALIGEDH S &, THLDEIEEICTERIN
eI Fa—N— 3SR TLE) S, & Fig.7 Bulb formed from seed bulbil. Plant-
DTEEEL 12 £ 755 L s S = F 2 — st ing of seed bulbil at April, 1991.

Harvest of bulb at the end of Octo-
HRIDHIZE AT, HF 2 ——LEFE ber, 1991.
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Table 4 Bulbil formation on shoots grown from multiple buds

Cul Aged tubers® from 1 explant Young tubers**from 1 tuber* No. of per one shoot

ulture 3

lot No Dia. Fresh wt. Dry wt. No Dia.  Fresh wt. Dry wt. Shoot“‘”‘i Leaf  Fresh wt. Dry wt.

) (mm) (mg) (mg) T () (mg) (mg) per tuber no. (mg) (mg)

1 2.2 6.8 168.8 8.9 0.4 4.1 38.7 5.6 1.0 3.1 275.9 21.0
2 2.9 5.9 108.0 5.1 0.1 3.8 20.6 1.8 1.1 3.0 208.9 13.8
3 2.4 6.9 183.1 10.1 0.5 3.8 43.4 6.4 1.1 2.7 180.3 13.8
4 1.2 9.0 292.0 13.9 0.3 3.9 20.7 14.5 1.2 5.1 578.8 39.8
3 1.7 7.8 280.1 16.8 4.6 4.2 49.4 7.2 1.1 2.1 306.7 24.7

mean 2.1 7.3 206.4 11.0 0.4 4.0 34.6 7.1 1.1 3.2 310.1 22.6

* Minitubers formed before February 1991 from explants planted at June 1990.
** Miniubers formed since May 1991 from minitubers® sprouted at March to April 1991.
*E¥ Shoots from minitubers* sprouted and survived at June, 24, 1991.

ENTLE->TiRWhd o7,
£ E

C e A BERISIEER EDIT A IV AR &
7o T B 72dIEe R E I MED 1Tk T
. ZDZHEREEIC L 5 BIRROTR
D LTV 5, EEEETIIREHEE
ISR T v, F0Re, I DEEOFW
EEEER N ABEEE LA LR, L
P LI R bICKREMBEICEUAC HEE L
Fig. 8 Bulbils formed at the shoot base TEFWERD L SO TRAS LI T2,
observed from jar bottom. 1 : bulbil. Dioscorea J& )k BIHE D &I 3P REEFE
ZEANCHIE L 72703 D. deltoides i2 5T
THOD, AATEIIF Y 1722, 4-D, NAA, kinetin, BA 7 ¥ ORI CEEET
BIEICETHILTCwb, 72V 7 A4 T CREBEREH 2T > > 3 F—10mg/ £ BINIC
£ D50% PHGHZSR TE O N BRAERRIC % 0, Z DB Z DSLREMZ YK L C10mg/ £ T >
I P VRIS TEEERET 5 LIC & D), 100% 7 EFEIC L - 729, RERDA Fa3 74
ETLLL{ERICT Y>3 F—10~20mg/ £ INC £ Y Z3FMICL Y, 1.5 B TI0F LW
O BB TS Nz, 72 TROMMRFDOREIEREL T2 T — 7134 F TICEWD, FE
ETALITE S MEEEILEBS L ko2 Z HIZERLIRRIZEUF (ERTH - 2.
IR ELT 5 L DRMMoRER & i L TH 2T EREETIIZ <, 58 E100 % DREEE TH
WY B, 0D LD EFRIEEIC L ZBEIIRALERTH 5.

ARERRIZ DWTIR, 20 TRETE, i &k CHWLNT 505, BBIR Y%, JEi, 3
EY9%2HBT 52 s KD, 0% VEWEREE L L OBIES W TH 50T, BIERITIEIC
B b BFARD 13D 5 1412155 i 1RO T30 EIET 55 HIC X 50T, #E
YR SRR R RIS 1 F CTEIBICHEBEWEETH 5, 72727~ THIT, HETHRZ L

SN EHEREL YV HEIZ 3O 2 BB ECT BNT, FOMERIKE THEE
WRPEER R DI EPNEE L B, 20w, TRITBEENICANT L D ENDT,
(BRI NMAE R MERIZEV 2 UENH S, ¥o ( BERINLEMENVEENF L
MRS 4 E2EHRL TH, FEHCKDTFREIIARMTILnE, ERVTIELWEBOA UL
Engw, FORICLREMTENETH D,
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o/ 4 THIIRBEEEIN LD TT A4 NWARBBRIEL (, P OEEEF KD THED
Bl TH B, FNORDERNA F a3 74 % (Dioscorea batatus Decne) ) LEKIERTIZ L 5
WhE % 8472, Murashige & Skoog 5% AR & |, H2 OFREROBYEILES %
whnL, ¥ aBELER 2, LM, 25C, 2000Ix ATRIC L B16E M EBR & L7,

ZEEBRD 212, HEMY D LH T \WELEL, BFL CELMEYD, 1KRF%:
(T 2R B MEAR S L7, 20mg/ £ T3 32 F—/Vﬁﬂﬂﬁﬁﬁi@ ICHEZ 25, %

FRPTER S N7z,

ZDEFREW )T, T2 F—b 0 i3 10mg/ £ BAINICHEZ A, 40 B H#RE LT E
EERZIT-2 D5, WTNOFETL EFEITERIN, BT 3 P—/LRnEEH
DIREFEEX THERIE L, BRNEHTREEESBREL 2.

ZOEEEEWY ST, 10mg/ LT3 3 F—, 2% g VETRIMRSER CIRESEEL,
A6EH R TIMUEEES THEHR VR L 7o, BHEE, BRENLEFROKE ZICTHRENKE
TEIRONT, BEFEIIIZIZIVEMETH -7,

INLDEFEEHEALT Bizsd, W SIT 7 MEAREFER0.3E72130.7%, gelrite 0.1F
72120.2% BINEARFER OV T LI AT, 10, 20, 30H RS, JELL 72, wThn
XTyHIE(L L 722, BEMIrRWEFRBIFE(, gelrite BN F P EHEOIEETH FL
FERL 7z,

ZIIRE ) 3T, 0.2% gelrite & 3 % 3 o #ERINEEAREEE AN BRI MITE
NIZHEL THB W, 2~35RA%IC 3 =F o — 3=k, KE—ER T HiL:
%, B o THRICHRTW S =F 2 —_—HFL, TN L0EEIHEL, Z0E
R £72 3 =F 2 — T X z‘fu‘:o
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