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Production and Vegetative Propagation of Virus
Free Plants in Dioscorea sp.

Sachiko MaTsuBara and Masatoshi ISHIHARA
(Laboratory of Olericulture)

Production of the virus free lines by the shoot apex culture and the vegetative propagation
of the line obtained in some cultivars of the Chinese yam (Dioscorea sp.) were studied.
The basal medium by Murashige and Skoog (1962) containing various concentrations of NAA
and BA was used. As regards the method for inm vive vegetative propagation, two lines
Nagaimo and Tsukuneimo, were used. In the former, aerial bulbil production when planted in
various different depths, and with latter, four different kinds of treatments were studied.
Results obtained were as follows ;

1) Shoot apices cultured on MS medlum containing 0.01 mg/ I both of NAA and BA showed
shoot and root growth. Callus formation was good on the medium containing 0.1 mg/1 both of
NAA and BA, with shoot and root formation found when transferred to the basal medium. 6.3
plants in the average per one original shoot apex were obtained after subculturing it four
times on the basal medium.

2) The best results were obtained when explants were cultured on the basal medium containing
0.1 mg/1 NAA and 0.01 mg/l BA. For the stem explants, 2.4% of them formed adventitious
buds, and 9.6% regenerated root. The same percentage was obtained adventitious bud for-
mation in the calluses from the leaf explants, while slightly lower percentage of 9.0 was
obtained for the root.

3) Number of bulbils produced in Nagaimo varied with the depth of soil used for the cultivation.
654, 458 and 821 bulbils per plant were obtained from 10, 30 and 50 cm of the depths of soil,
respectively. Plants cultivated in 10 ¢m soil depth started to bear bulbils relatively earlier
season. Those planted in 50 em soil produced the slightly later than others.

4) In Tsukuneimo, percentages of vines that showed bulbil formation and number of bulbils per
a vine were studied in relation to the treatment. Kinds of the treatment made were ; (a) A
control, without treatment, (b) Pinching of shoot tips and florets, (¢) Deforiation, and (d)
Dark treatment of lateral buds with alminium foil. Percent of vines that formed bulbils and
number of bulbils per vine were (a) 50% and 39, (b) 74% and 71, (¢) 100% and 40, and (d)
73% and 39. The highest number of bulbils obtained was in treatment by (c), and for the
total fresh weight was in the treatment by (d).

#

Y~/ 4% Dioscorea sp. 'TEVE, BEIZZOREREF S 54, BERTEESR TV S
SREBLLTTAAE, AFa74F, ¥Y< 4% (LILE D. opposita Thunb.) & %4 ¥ g (D.
Alata L.) P 5V, Z2HhFhIIVWL D2rDEREFDH B3, ZOMI 4>V 3 (D. japonica

o

a) BT, EERERBESRTRA



20 MEZT - BIRER
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Fig. 1. Effect of NAA and BA on formation of shoots and roots by shoot apex
culture of Dioscorea opposita Thunb. ‘Tsukuneimo’ (1979. 7. 4).
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Fig. 2. Effect of NAA and BA on formation of shoots and roots by shoot apex
culture (1979. 7. 11).

NAA BA
mg/1
0 0
0 0.01
—=—""p 0.1 /=
=0.01 0
= 0.01 0.01 1
—=————-40.01 0.1 —/—=
0.1 O —
0.1 O_Ol:
L pom—————————(.1 0.1 J
50 50 %
% of explants formed shoots % of explants rooted

Fig. 3. Effect of NAA and BA on formation of shoots and roots by shoot apex
culture {1979, 8. 11).

Table 1. Rate of proliferation of shoots by subculture (Tsukuneimo)
Date of subculture
planting 2 3 4
July 4 1.00 1.87 3.12
11 1.70 4.51 6.31
Avgust 11 1.17 1.67

Table 2. Average number of leaves per plant at beginning of each
subculture (Tsukuneimo)

Date of subculture
planting 1 2 3 4
July 4 1.0 1.2 1.7 2.3
11 1.3 1.2 2.0 2.7
August 11 0 1.4 3.4
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10em XITH 1.5 ThH-7~ —F 11 A 13 BIZBEIEL 2 TFTHDF+ 44 ETEEIZ 30em X
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Table 3. Average number of roots per plant at beginning of each subculture (Tsukuneimo)

Date of subculture
planting 1 2 3 4
July 4 1.5 2.5 2.7 2.8
11 1.4 2.1 3.2 3.8
August 11 2.5 2.7 3.4

Table 4. Effects of NAA and BA on shoot and root formation by stem and leaf explants
culture (Tsukuneimo)

NAA BA % of explants formed Fresh weight Browning of
(mg/1) shoot root of explant (mg) medium
Stem explant
0.01 0.10 1.2 2.4 3.7 ++ ~ +++
0.10 0.01 2.4 9.6 7.4 + ~ +++
0.10 1.00 1.0 1.0 10.4 +4+ ~ +++
1.00 0.10 2.0 7.4 15.1 0 ~+++
Leaf explant
0.01 0.10 3.0 6.0 8.1 + ~+++
0.10 0.01 2.4 9.0 10.1 + ~ +++
0.10 1.00 0 2.4 11.0 + ~ +++
1.00 0.10 2.4 4.8 16.3 + ~+++

% Browning was induced with phenolic substances exuded from explants, 0 ; No phenolic sub-
stances, +; Small quantity of phenolic substances, + -+ +; Large quantity of phenolic
substances.
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Table 5. Aerial bulbils formed on vines treated with four methods (Tsukuneimo)

No.of No.of vines % of vines No.of Average Fresh weight
Treatment vines formed formed bulbils fresh weight - of bulbils
treated bulbils bulbils per vine of bulbil {mg) per plant (mg)
Pinching of
growing tips and 27 20 74 71 36.8 2229.5
florets
Dark treatment
with alminium 16 73 39 95.0 4104.7
foil on lateral
buds
Defoliation 7 7 100 40 49.0 1960.0
Control 10 5 50 11 55.0 402.5

ETWRT4% OO3 10 ITHEEL, 2250 TRELELTIETH 3221 36.8ng &
BEL/hEwWOAITTho LAL 200mg LEDTHATE22354:0 125 -7, FEZ X
SRR CEXUIREE T3 & 73% O3 10T D%, 223571 39 A TEF 95mg,
E5I2200mg LI EDTHAT 7T EHZOKREL 2o/ DEOCHPIOPREZUE 22572
DEGETHD &, BRICLZBERLEIROES 4,104.7mg, R THL - HFELED
2,229.5mg, ¥EEEX 1,960mg, XTHEX 402.5mg & TN HFBED 5 ~10ETH - 7=,
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X2/ BIZEEL DOFRIEEN S 25, RERTHEL ~DIE, D. opposita 1ZET BV 7
FAREFHTAERTHD., vo/ A BIF—RRIKBEERETHE720, TANVRT ) =KD
FEICEONE, RE2ALXEBILELNEDY, ALV AREERMHITHEELZ -0
ANWARTY =128 o EIPDRDEFE V. LALKRSDBERIZEY, 2L OBEHT
0.2~0.3mm OEELREMFITEIEIZLY, VA NVAT7Y—DY T/ L EOERIITEEL Eb
N3, REKEROBRLY, VA4 EOXEBETE, BT THLEERET TH 3
PEY LEEICEREA AL B L, SETFLASDEHT—EAINVZAEERL TALSERLE
VERMERIIBET 3EICL VA THEPRS LA 503, OBEFE-7. X
BoN-HEPOEETRESCNE, SEOMETISI2hhEroz0 TASHBOFRETHA ).

—EIANAT) =L RRIERER LKL 2T ELZ S v, Yo/ [ TOHEEITIE
MEBBEANLXE AT 2HVS, BT ICEERENIEL, 1ELrSBLSNIRAMHE
FEEbw. —FArTLRBIIEVERINETVEL HBY. Xinvive TOEEEE 74V
A7) —HBETTITIDREECRELED. 20-DBBILAEEIEZELV. 7F0
BN RE 55T, EREREL L OEPH ZIMERLLTEELAZLZA, bT2HZIITE
ZWATEZFOERA RSN, Ly LEWE?S E N 25MEROBITE, ERtbbed
PGV DEIIEBEBLNEDT, —DOHMEBLTEWTHASI. 7272, ZOERE
1979 EIlB 2 b D THY, BEHBEIN-EEEEEY #IGHL, EHFY vy
FAEEBOTIEFICBRENHESBEEL TWAS, MSEM#IZT Y Y3 F— 10mg/l i
DIFEREE M B O/ MEMADIEE L UEI 2, 75 HBIEREZR 2B/, 2hid 5mm
HI28 - TR AR ORISR CIR & SR T MIEEL2RT 2L, — A7V Y I F-LE
TRINEEH T 35 BREE T IS T 3. — B0 LZEMREEETHS. —FUTLS I, v~
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HPIREBIIE-TEETZHOLLEZVEDFH S, T2 228k L, XWE22%TE
TELWTRORMEIZY, FOFNICLEETSEB/NTVWE. FERTEHEY 744 EDD
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(2) WEWYOZE, FEHHE % NAA 0.1mg/], BA 0.01mg/] IRINFEHICHETIT 2 281280,
WTNORE»S D 2.4% OFEFER, 9% DREBHFEH LN

(3) +¥#4 EDE % 10em 1ZHHFL, 10, 30, 50em DFE S DML BT, THIERE
Himk A, 50, 10, 30em XDNEIZ 821 £k, 654 Bk, 458 B trh ZHFEHF A5 iz,
(4) VIR EDDZIZAMEB, (a) HEB, (b) TBO 2005 L UHIE, (o) H%E, (1) =
ZEBBDOTNIFANIZEBER, 2L TOIrIOEFEELLS, LMK 2 BHIZEED3
BrO3HENUHPTHERAEL 2L 25, (a) 50%, 112k, (b) 74%, 71 Bk, (c) 100%,
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ATEEIZELR (A) FELEL, .
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