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Establishment of Propagation Method in Large Quantities to Produce Virus-
Free Plants of Sweet Potato, Ipomoea batatas (L.) Lam. by Means of
Cultures of Shoot Apex and Sucker

Lanzhuang CHEN, Zhaosheng Duv, Hiroyuki Terao", Eiji Tsuzuki®

Gene Research Center, University of Miyazaki, "Division of Plant Production Science, Faculty of
Agriculture, University of Miyazaki

Summary : Lump surface of edible sweat potato, Ipomoea batatas (L.) Lam. showed chapped and cracked
band symptom, which is called russet crack-like symptom, and this symptom deteriorate commercial value
and has become a severe problem in agricultural production. This research was to establish a propagation
method in large quantities to produce virus-free plants of sweet potato by means of cultures of shoot apex
and sucker.

On shoot apex culture, the treatment with 0.3 % sodium hypochlorite solution and 10 min. stop the
infection of unwanted bacteria perfectly, when young seedlings cultured in artificial conditioner were used.

Virus could be removed by the culture of shoot apex less than 0.3 mm in size, and the russet crack-
like symptom disappeared and skin color of the lump surface became good for commercial value.

In the shoot apex culture, good results were achieved from adding 0.01 mg/L NAA and 1mg/L BA
in modified LS (Komamine and Nomura 1998) medium and adding 0.01 mg/L NAA and 1mg/L BA in
MS (Murashige and Skoog 1962) medium, which brought surviving rates of 82 % and 65 %, respectively.

In the acclimatization of regenerated plants, the method using plastic bag covering the pot gave the
best results with speedy growth of the plant and simple operation in surviving rates of 100 %.

80-100 % of suckers from middle and lower stems of virus-free plants from shoot apex culture grew
into plants after 6 weeks of culture. This method can propagate clonally the virus-free plants with 5 times
by a short circle of every 6 weeks.

Key words : Ipomoea batatas (L.) Lam., Propagation method in large quantities, Shoot apex culture,

Sucker culture, Virus-free plants.
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AL L EFEIUN O ER T IC B 5 EERE
WThy, EHSLVIZERBE L THEESRT
W5, BEREPAL XITERRETE, Bk E0NE
25, BamlEomrbEBERINTWAS. LaL,
19TH4EEE D & FUR R I IRMAZELC L 2Bl i,
DUEIN EOEIRDEAE L, EmliET TS
¥, ML -oTETWA,

RERITERAPAL L OZEEICE > THREL
THY, EREREMLOTE L % 5 E &)<
BEOEHAIZE, RO L FRICERT2EE
THARFER TlX oo W RETIIE M 02 v
LWL, RERIIIRERETOAR SN
PARMNERICIZERD Sz, F7-, B3y (G
#H) TOERITFEDSNT, £FIZOXEIRS
Nz (KH 1990).

AL DITACHELRZE I »S 35 &, Mk
BRBIZLDMEENES THELEELANLTH S
A, EBEEI)HFEAC S WVE 1o TH B (B
H 1994). Z#F TiZ, Murashige & Skoog
(MS) (1962) ¥ CEIEREE L H W2 A LA
7)) —HEEAEORAMTIEH (1990, 1991) & &
WL o TATONTE 7, T4 IV ADKEEIZDWN
T, RIRICL 2RO BROBFELE T2 HiE
bHorH, COFETIIEREZEYT L. ¥k
5, TANWADBHEELTH, —BICHEEIZTE
T2HRICIERDPEAET, 2FEFIIBWTIZL
DTHIRDBBENL NS TH L, o 1 2DHER
BFHEMEICL L 0HKRY A VAR FOBREET
Hb. TOFEIFTIVOREISBET TKA
B OLFIZRLONEESTHE, HE, N
LOBEERWET L1202, ST EYFENTFE
DEHELFRIZL YRT-PCRIEICL A5 4 v AR
HMEENESL SN >D0H 5 (Nagata et al
2001).

—7%, TEOEIEL, TEOTTE,AL &
OFEHEREI KDL, BEELREMTH L. FE
T, INFTEROBERT N OB EEIY
DI LTELD, EFEEROEF L VO LI
v, HEZEOBEY NS 5 ERIZEDLHEA
EEEDOOHL, NALLBBINTIERL, »
T F COMEMMW R HRIECIZEED O ) A
ELAILLERY, AEEVHETLERELS.
FOHRT, U~ EREYA 77 AV AT

% (SPFMV-s), Wb W AR EIZ L - T,
EmfiEOERT 2 &, KREZMEL ZoT05.
INSOMER RIS L 72OIIEEEEEICLS
TANAT) =A L X EHOKEREEYRE
WCHESL S AVENSH L. L, FETIE, Zh
SOFEMHPFESL ST Wi WwWzw, T CI2IETE
BWONREIRTH B, T2, YA VAITFIZONT
HERRPHEHEEFERL TBLY, 20U )VA
OREFIL 2L SN TR,
ZIZTHARTYI TIZERLEINTYWE YAV A
7)) —AbE F O BB E I L EEZ LN
5. TNETOSEERTRLBED, 104/ O
ENIEAETLASHmEFELNLTWT,
MSEE# % Fi 72 BRI AE =) 2 ) & o
7o (EH 1990, 1991). F7/2, vy~ A T
BEROFREIECYD, ARoEFE, ST
TOBRIZB W THRRIGICELY A 7ZHFRIEH F
DEHESNTW AR, E5I2nE, BIFETEDN
dfE & 2o TV B “EIFE 1I2DOWTHBIA RIS
HE SN TWEDS, FARIIATHI 7 FEERITZE L
g SN T2, REFFETIE, FFRMICHET
b ANVAT7Y) —HOEREBRLTEOE—
HELTINE COEEREEY O LI, FiFE
DENREE o TWDE EIFF 28EE LT
BRI oOEE, HEECIL, S oIIChIERE
12 & BREBIEO FEICOWTIRRIICHET LT
2,3 DHIRZHB-OTHET 5.

MBS KLUHE

1. HEMMF

BN TEICEE SN THAEPAL & (Ipomoea
batatas (L.)) W ‘EIGEA ORFE L -HE
(Fig. 1.1, left) &IEHEIMR (Fig. 1.1, right) %
FIFRRE BERRGEZE Y (Hm) »o4
BEZ, N—3IF a2 T4 MIMZAR, 25T,
3000 lux, 16BFRIFRIHO A TARBNTEE L7
(Fig.1.2).

2. EEHEEE
FNENOERETRS 2 ELHOELET S
WEA Y)Y B> T0.1-2.0 % X HEEEEEF LU
ATH, 10, 168 L U200 M ENENABL, WRE
KT L2, 20, EEHE 1 DO/NEDD
WTWAHETE (#0.3 mm) (Figs.1-3) #HLY
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Fig. 1

Obtaining of virus-free plants of sweet potato with culture of shoot apex on modified LS
medium complemented with 0.01 mg/L NAA and 1 mg/L BA. 1. Experimental materials
used in this study. Left:Sweet potato with russet crack-like symptom and right : normal
one; 2. New plants growing from sweet potatoes of normal (upper) and of russet crack-
like symptom (lower). 3.Shoot apex 0.1-0.3mm in size cultured on LS medium; 4.
Growing of shoot apex after 2 weeks of culture; 5. Growing with new small leaf after 4
weeks of culture; 6, 7, 8. Formations of shoot, young plants and completed plants after
6, 8 and 12 weeks of culture, respectively.
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L, "VEY71)—=MS, NAA (+7% L /Bi)
EBA (NUULVTITY V) RANSTMSE
L U'NAA L BA%® AN ZELS (BisE, B
1998) HriczhenBR L, 256 C, 3,000 lux,
16RO N TR S8 TR L 72,

3. BE#EMOEIE

S-ADFARBRICEEERIZL > TEELAEY
FeHBRErOWMY L, DED 3 FETHLE
ARG L7z, (DWEE L-HIcEERET S, (2)
WHE LR ICEERBET 5, BLU 3)E=—
Wy FTEEHLBR LN —3IF 254 MK
M9 %. BREFEIE25 C, 3,0001ux, 16ME:fTHREH
DANTRE#HRTE . HEERIIENFIRE L
ToHBICRL, BREDLVIEIEZ— VAT ANT
HC/.

4. BEFEBICSLHEERBEREOEYDABIE
el
EREOEERREZEEL, 74 VA7)~
BB HA, ORI ENRS 2RI L CRHEIZAE
W CEDLPDPEETHL I Ehb, EEEEIC
LoTHoNMEY (4-5MEFIFVTS)
(Fig.1.8) %, L, &, THcEzhEhsT, B
EERVEY 7)) —MSEH TR 72,

BERBKIUER
HEMEOMEE

AN, BERNAL x OXTERERICKITT X
BERFT V)7L AOHEBREOREYRHEL
(Table 1). Table 1iZASNB X, HE
B AS16 DA, 0.1 951.5 %igE W
T, 0.35°50.8 %DM, VgD 100 % DI
EREFBBLIENTE.

ZZT0.3 %DHFTREZ vy, R b0
MISZETER R AT T B A P~/ (Table 2).
ZDiEF, Table 2 12A 6N 5 X H 12105 & 154
DALERRF TR b B WIEE R (100 %) Ao
7z.

EoC, NILARBATER L -ERA»AL &
DE M- CTEHEBE L% A, HHEIREZ0S
%, THERHL05HOME CHREOKRETIZ %
ZENTELLDEEZ SN,

Table 1. Effect of sodium hypochlorite solution on
shoot apex culture of sweet potato (15
minutes of sterilization, observed after one
week of culture).

Sodium No. shoot . ..
. No. surviv- Surviving
hypochlorite  apexes in rates %
solution % plated & °
0.1 30 24 80

0.2 30 27 90

0.3 30 30 100
0.4 30 30 100

0.5 30 30 100

0.6 30 30 100

0.7 30 30 100

0.8 30 30 100

1.0 30 24 80

1.1 30 24 80

1.2 30 18 60

1.3 30 12 40

1.4 30 3 10

1.5 30 3 10

Table 2. Effect of sterilizing time (sodium hypo-
chlorite solution=0.3 %) on shoot apex
culture of sweet potato (Observed after
one week of culture).

Sterilizing No. shoot No. survivin Surviving
time (min.)  apex plated : € rates %
5 30 18 60
10 30 30 100
15 36 36 100
20 39 36 92.3
W OIEFED LR

ARNVEY 7 —MSEH, 0.0l mg/L NAAL
1 mg/L BAZFINL 7-MSE:#35 X 0°0.01 mg/L
NAA & 1mg/L BAZ I L/ZLSEHTF N2
NETARR AT o o465, EEEIZENEN10,
658 L U822 % TH -7z (Table 3). LSEHT
DIEHFZR (82 %) &, EH (1990) ofF LAV
EVOTRMOMSE % V7245 R (68.2%) 12
WRBEDPRVEL Bol. X o THET L5
OB T, LSEMA LA L & OETEEE I
b L TWD I EAURME SNz, LSE# & MS#:
REEM O H B & (Table 4), HH o
BCIZLSEHIZIZ 7)) ¥ v Emyo-A /¥ k=)L
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Table 3. Comparison of different media and hormones on shoot apex
culture of sweet potato (Observed after 4 months culture).

: No. shoot .. Surviving
Media Hormones apex plated No. surviving rates %
LS 1 mg/L BA 33 27 82
0.01 mg/L NAA
MS 0 40 4 10
0
MS 1 mg/L BA 26 17 65

0.01 mg/L NAA

Table 4. Comparison of chemical components between LS and MS

media.
LS medium MS medium
Components mg/L Components mg/L
KNO; 5,560 KNO; 1,900
NH.Cl1 268 NH.NO; 1,650
CaCl, - 2H,O 220 CaCl - 2H,0 440
MgSO, - TH.O 185 MgSO. - TH,O 370
KH.PO, 68 KH,PO, 170
HBO: 2.4 H;BO; 6.2
MnSO; - H,O 7.14 MnSO, - H,O 16.9
ZnSO, - TH,O 4.05 ZnSO, - TH,O 8.6
KI 0.375 KI 0.83
Na,MoO; - 2H,0 0.127 Na;MoO, - 2H,0 0.25
CuSO, - 5H,O 0.01 CuSO, - 5H.0 0.025
CoCl; - 6H,O 0.01 CoClL, - 6H,O 0.025
FeSO, - THO 27.8 FeSO, - TH,O 27.8
Na, - EDTA 37.3 Na, - EDTA 373
Nicotinic acid 0.5 Nicotinic acid 0.5
Pyridoxine + HCl 0.05 Pyridoxine - HCI 0.5
Thiamine - HCL 0.3 Thiamine - HCL 0.1
Sucrose 20,000 Glycine 2
myo-inositol 100
Sucrose 30,000
PEINTES T, WRET v =7 PERET [IELSEHAE L T b b D EER L,
VEZTIERIN TS, WO HE % g
95 &, FeSO, - TH,O, Na,a- EDTA, =27 XAEE A
RO 3TEOMB TIFZEALIZ 2\ 2%, KNOs & F EEREDLD 1/NESDOVWTWSETE (§50.3
73 - HCICIELSH ¢y 35 2 T 5. mm) 2EE2,4,6,8 BLUI2BMBEOLEFIR
ZF OO 1IFE DL O Tlx, NH,CIAS 6 1, BEAFig 1. 4-8I07R L7, 2N o EMIZ/NEE
D102 - 3B TENENERT LT 5. HE GHPIIRPEEL T EREIBHESNS. L
WORBFIZ L o> THRBOMBRSPHENRZ L2 L SEM CEIEEEEZITIME, 3-40HT82%

BHISNTEY, LSE#AMSIZ N TEEIc DOETED SR EEL Z LS TE T,
Bz, HELPHRVH, DAL LORERE



medium ;

Bl 1k
EERETHONHYEZ LT 52012,

L)W L7z sl sefii 4 2 5k, (2)W| L7

m_z#lafbmﬁﬁ%m¢&ﬁ&.5;w

BE==NNy FTHEHLBE L 2/N—3IF2
74 MBS 5k E A, BREHRI225 T,

3,000 lux, 16EFf]FEIHO A TRRBTHK L
HEERICRAE L. 2088, 3)oE=—L/3y

VT&HLﬁmLtN—£#1%4bt%ﬁ¢%
TENHOLERENT-, RIEPMETH L0
Kl ) 722 i3Bfbik e L TR L WwWhiEkET
HrHLEZLNL.

Cultures of suckers from upper, middle and lower parts of stem of virus-free plants on
hormone-free MS medium. 1.Stem for sucker culture; 2.Stem cut into upper, middle and
lower parts; 3.Suckers cut from the upper (right), middle (middle) and lower (left) parts,
respectively. 4, 5, 6. Suckers from upper, middle and lower parts, respectively, cultured on MS

7, 8. Middle suckers after 4 and 6 weeks of culture, respectively.

KEEEE

EROMEEEOBISTIIKROI A NATY) —
HELEETDLIEEEZT, BOLRETEE
RO RO, Fig.2 I2R-T L9 (2,
E, #, FEICGGTEWOIRY, KL, 555
27z TIEFRIEY 7)) —MSEHL % Fve, 25
T, 3000-4000 lux, 16HERTHEAH O N T4 S 45 T
L7

Figure 2.4-6l&FNFh L&, HE, FTHO
¥ TdhbH. Figure 2. T-8I1ZFNFNEREL B
LU 6 AMBEOMYIETH S, KAEL T 6 MMk
IZHE TR % A L 745 R % Table 5 (2R L
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Fig.3 Comparison of plants and lumps from sweet potato with russet crack-
like symptom and normal one. 1. Plants with russet crack-like symptom ;
2. Plants with virus free derived from shoot apex culture; 3. Lumps
from plants of 2 (left arrow) and from 1 (right arrow).
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Table 5. Effect of different parts of stem with
sucker on propagation method in large
quantities to produce virus-free plants of
sweet potata.

Explants No. suckers S}lcker’s ;Ztgzczg

plated size (mm) plants %
Upper stem 33 1 60
Middle stem 36 0.5 100
Lower stem 36 0.1—-0.2 80

7o, b, H, TEROBIELLENEN60 %, 100
%, 80 % DIEYIREZ1GSZ EATET.

D EOfER, ZEEEEHKOT A VA7) —fl
Wik HLZEOH, THORFEL, 6 EEEEY
BT EIZE - T80-100 % DIEMRE 155 Z &S
T&72. TOFEET A VA7) —HEWRE FHuv
A7 NVTRECEETE, EBOAE FLTHID
HATEXbbDLEZLND.

B3O T8 ICRAE L - ZTER S E RO B X
O FFREF L 5 KEWEHE L 72hE 2 6 4 %
WCHEAR A B Z AT E 2. M EE O BRI
(Fig.3.1) &7 A VA7) —HHEED»LA L XA
W (Fig.3.2) #~_TH, AIHOEETIHVE
Flox U CiE v ik CHE 2 RO &
N7z, TORMEIHED, BIRLAHRE v 1
VA7) —DORE F L 724 25 (Fig. 3.3),
ZTERAAEY 2 & OBRIZ TR ED I THRIR
MUEZREWC X 2L, OO EDFERIR S
NGholz. TOEH L THEOEEDSEIML
FTCO—HEDOEREZIT, TANVAT) —HOME
BLZOREEIEEAFELT HT ENTET.

BATEOKIEN D E L CW5HE, EH AL &
FEEAELE LTOEESOOH D, S%AH
MALLEDOTENPEL T A ENEZLNS.
FITHEMMMENRT 2 E, SorMELL T&
TV L TH LWIREA TH 5w IRABIE D Ta ik
FEDLOTEETHY, FHZIZFEEITH) ML
ZOHAIRETH L. Hilt, FENZBWTHEM
PAL L OFENE L, RRECHEICHER SN
ZLOTWS, fEo T, FETIEI OFFIRMEZE
2 L ARRORMBRATR EREN TS, K
e cidFhicxtind 5720058158 LT,
SLZEEERICLATANVAT Y —EYOKE
BEEEEE, HARZIT TR, B7 Y7, o

ENCBWTHERURLTETH Y, EEHIH
ERGRZHLDEEZLND.

g

BEHMA L X OBREIIFIROILH 2 OO
EINp EOFERDPFEET BIREUL T A IV ATRIRD
1O, TRMEE & WS, EEDOSE %K
T&H, MEER->TWA, KIFRITETE - B
BRIZLIBZTIANAT ) —ERPAL £t OKEN
VHE RS A OI—EOEREFER LD D
TH5.

EEEEIIOWT, NLARBNTE - 724
W2 5E, HERE0S %, HEREM1040
ALEETIZITI00 % DHER OB % INZ 5 Z LT
&z, ANV AF0.3 mmBL T OAMEAR TR S
nE, BETE, FIREEEDOEROHEELE @
DUESF SNz,

RIVE 7)) —MSEH, 0.0l mg/L NAAZ
1mg/L BARIMOMSE# B £ 080.01 mg/L
NAA &L 1 mg/L BARMOUELSE®WTZENE
NETHEEZTo2HER, HERITZENETNI0
%, 65 %&82%THo7z. WE Lo
TLSEEMAS A L X OFETEEEICR B L T
BT ENPRIEEI N,

BIziZ, Yo—oNy 7T LR L7/ —
SF¥ 2T MBS 2 HESHOERNR
POMBETHL7-OREBICEETHILITHLT
WhHLO LRSI,

ETEEEERO Y A VA7) — k0% b,
L, O FERICA VT TR 3FEEE R L 72/ R, 80-100 %
DR TEHBEDL SR ZRLZ EATE, 2
DHETTANVAT7) Y% 6 BE O A1 7 )V
TEIZ S FICIEET A 2 S RE L e o 7.

F—TJ—R: A VAT —HEY, ALK,
RTHEERE, KEWEHE, WErRs

-1

RFFEEATHICEZD, BRAMPAL X OETEE
B EMICED, HBORW220 2 EIFRRE
B A T RE R T TfHR REREKR
BRERIE DN TEIRAL] R L7zBH»A L &
o EOFEBIEOME % BEF L Wiz 720W I E IR
WERFEABGREZSD  TEIESRISHL, &
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