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ABSTRACT

The sweet potatoes infected with witches'-brcom disease were collected in the grow-
ing fields in Jeon-bug area, Korea. As a possible control plant, Ipomoca balalas L.var
Suwon 147 was selected. The pathogen was indentified by virious methods; such as
mechanical transmission, antibiotic reactions and electron microscopy. In the results
attained the author believed the pathogen of the sweet potato infected with witches'-
broom to be a mycoplasma-like organism. The results are as follows:

1. Mycoplasma-like bodies were occurred in the phloem region of the sweet potato-
es infected with witches'-broom and its particles were sized in the range of about
200~2, 500mu. The membrane of the pathogen was observed to be made of an unit.

2, Responsibilities to the antibiotics were sensitive in case of tetracycline and terr-
amycin, and root dipping method showed remarkable than foliage spray.

3. The infection was developed by the grafting transmission but by the insects,
Myzus persicae and Cicadella viridis.
stunt, yellowish,

4. Rosette, witches’ -broom, mosaic and necrosis were observed as

the symptomps of the disease.
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Table 1. Survey of sweet potato witches'-broom diseased in growing fields and seediing

culture in each locations.

\S\\—\\F().o{ Ch;ﬁgg l No. of No. of No. of percentiave of
e t ‘ : i
Areas \\\flelds \~\ healthy plant | diseased plant i cotal plant ; diseased (%)
Jeon-Joo | Seedling culture L7 | 113 L350 7.0
| Growing field 2,560 | 260 o820 9.2z
. Seedling culture 2,620 i L5 I 2,765 Goon
Tk-San ‘
| Growing field 4,204 | T ! 4,676 i 700
Bu-An g culture 382 ‘ o 117 8.129
Growing field 3,448 | 318 3,766 847
Kim_Jea | Seedling culture 1,113 o | 1,192 G2
i Growing Tield 1,733 i 104 1,937 5. 66
| Seedling culture 1,630 35 1,915 16.20
Jung-Eup | N i
l Growing field 2,500 235 ; 2,730 8.0
Total Seedling culture 7,172 | 707 | 7,859 509
Growing field 14, 545 1,287 15,834 | 814
Table 2. Growing in sand culture of healthy and diseased jlants.
Wet 7o } Taio . Comparison ol
Dm weight ‘ Weight of root system | Weight of shoot svstem ’ tuber formation B
E{lcl’g?rlgg\J Healthy Diseased Healthy 1 Diseased | Healthy Diseased
| (gr) (gr) (gr)! (gr)
8/2 | 0.192 0.242 16.0 7.2
8/9 1.8 0.6 21.1 53 | garting
8/16 5.3 1.5 28.6 7.6 formation starting
8/23 ‘ 8.6 1.9 27.4 16.4 | 3 tubers formation
&/30 11. 4 2.9 23.6 18.4 | 2.5 tubers | 1 tubers
9/6 18.5 2.7 28.4 16.5 ' 3 tubers 2 tubers
9/13 35.3 j 4.9 31.0 &3 | 6 tubers 2.5 tubers
RRET —BAE X0 PHREE 220 jEo= <ldbe] mb#ge] AMEE o=
°}21-& mycoplasma JFH#e] 9% ARME  HUBRMK (Rle] Gl oAe Ao =
©——0 health shoot - *— heolth root x5 o),
O—--0 diseased °* T dise oged o e
3. Mg
401 TEEMEY 5 8B 220 262(H88] ks
O,
/ \ / B AA 40~5097 Sctow Fabalyd o
B RIS w4 Fahed oh(Table 3). =
y R OB A dek g g9 ga
207 g
. J Aq9 FEHEE Table 48} zHo] §i
< /
el o #ahgioh,
” Sy BERMRS Table 59} o] o] 95 A
P 2@ 35 a2 49 FE Al A agdsbd A A2 i
ey s - N
Flg. 1. Growing in sand cultureof tealthy ana 2 S7IERES 26[M8L S4& vebiz, A
Fig. 1. Growing in sand culture . o
diseased plants. AFE dFen FAL 19/42, o|w I
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Susceptibility of sap transmission from sweet potate witches'-broom diseases.

Host plant

No. of infected 11&1\(

, No. o! mmulaLeu I)Lmr

Beia vulgaris 1., 0/14
Capsicum annum L, It
Chenopodium Korcanse Nakaj 078
Cucumis melo var, makxuwa Makino 0/8
Cucumis sativus L, 010
Datura tatula L, 0713
Gomphrena globosa L. i 0712
Ipomoea batatas Lamark | 720
Lycopersicunt esculenlun: N, /12
Nicotiana glutinosa 1, 0/5
Nicotiana rustica var., No. 4 0’5
Nicotiana tabacum var. Y.S. A /12
Nicotiana sylvestris L. 0/18
Pharbitis Nil Chois 0/7
Phaseolus angularis 1. 0/7
Phaseclus multifloras 1. 0/12
Pisum arvense L. 0/11
Solanum melongena L, 0/12
Solanum snigrum L. 0710
Spinacia oleracea Will 0/10
Vigna sinensis L. 0716
Zinnia elegans Jacq. 0/8
22 spp. 0/262

Table 4.

Contact transmission from diseased plant to health plant.

Mechanical Transmission

0

i Infected plant

Inoculated plant

Sap rubbing transmission
Contact trans. with sap for 5min.
Contact trans. with sap for 10min.

0/20
0/20
] 0/20

7 lgieh

FRERL s kS s
o Table 63 7+o] H-fol EAcl B, o)
v 5% x7el, T (Raphanus sativus), #j
F(Brassica peckinensis) S A &5ty o

W Saol vhebbd grgle,
ol g3t el MRHHE 21954
=2 15

v ERER A ek 2
4. HEHR mE
EmEfig 1592 2249 terra-

2ol F4 %% degz

(Table 7), BB EHEN A = 12hrs, 24hrs

Al Tl A 33

mycin ¢} 4

tetracycline é-, terra-
mycin 2 -4 ZHEE el o} (Table 8). w}

2hA] -J—:IL“]' FHER mycoplasma ik #e
terramycine] 7} ZHERAY S o = o) e},
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Table 5.  Susceptibility of grafting transmission.
Scion ‘ infected p. No ‘ Scion p.
Grafting type
Stock \moculated P No Stock p.
D/H /10 ‘ Sweet potato
} Swee: potato
Ordinary splice grafting
H/D 2/10 Sweet potato
‘ Sweet potato
D/H 11/32 ) Sweet potato
Sweet potato
H/D | 5/15 Sweet potato
| J ) —
. . Sweet potato
Side gralting
D/H 0/10 Sweet potato
‘ Tomato
¢ r
D/H 1 0/10 | Sweet potato
; melongena
Table 6. Relation of insect transmission.
Acquisition Inoculation Insect spp. o
feeding period feeding period No. Insect Host plants Susceptibility
7 days 7 days Myzus gav'szcac S. pola‘o 0/10
7 7 30 » ’” ” 0/3
"o A ” Brassica peckinensis 0/6
noon ”on 7 Raphanus sativus 0/
on oy 10 » 7 77 0/°3
v 7 7 S, fotato 0/3
i 4 7 Czcadcll;z vividis S potato 0/5
15 » 21 o ” 7 075
15 AQ 14 ’r 0/3

5. B RSN E

Y o ARG E AAT A AA
F-9) AL nF FH BES LT ol

v} (Plate 1912), 1% 59 HEIRFHEH &
myEol = 4 .2 mycoplasma-like or-
ganisms(P.L.0)8] T2/t BES o] o= 4
& abarg 4 gl gl o (Plate 1913), ﬁn‘ﬂiﬁ&l
9] TR MK (Plate 22]4) 2} #EARHAR
Fik(Plate 22] )l = T3] £42 myco-
plasma TF2% ZolE 4 gl-& Felvl

W R A #EY £ mycoplasma
T27F Vel et FEfk vl o B

Bt Se) A =g
cin 24hrs g+ 2y
plasma T Z4r& KA
gl 2k (Plate 2916)
ROER A bt

mycoplasma TFE&

453, terramy-

x}xi ¥ 42 myco-

%

12hrs

st 3
2] 2]

t]l el == 16k (configuration)

goleh
200~2, 500my: ¥ $le] = 9}

Mycoplasma 8] Z7] &

it

4

Pl =
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Table 7. Effects of the antibiotic treatment on diseased sweel potato by foliage sprav.

day of treat.

day of 28/11 29/11 30/11 2/12 /12 6/12 &/12 10/12 12/12
- after treat,
plant . T I
o N\Con- T L 12 3 5 7 9 1 13 13
Antibioties “centration " }
Tetracyvcline 100(ppm. n 5 o ” ” 4 G ” v "
500 5 5/5 ” ” 7 ” ” ” 7 "
Aureomycin 100 3 AN ” ” ” ” ” 7 ”
' 500 5 I O VB VA B VRV
Terramycin 100 9 55 ” ” RV /5 175
200 5 5/5 ’ 4 ’” 7t 375 R 35 55
I
Control i Dist. W, 3 Y3 oy ” ” " ” 7 ” ”
Note: Tetracveline .- Tetracycline 250mg
Aureomycin------ Chlortetracycline HCl 250mg
Terramycin----+- Oxvtetracycline 250mg

Table 8. Elfects of the antibiotic treatment on diseased sweet potato by root dipping.

=  —-— dayol
T e "c ; ™ . . 4 "
\ “ No. of day fffter\c}]“k- 28/11 30711 2/12 4712 6/12 8/12 10712 12/17 14712

plant . treat. N
\ Con-
Anti

-™_cent. T 5 ) . - . .
hrs of\ bioLN M - - 1 0 o 10 12 14 15
treat. ™

(ppm)

Tetracycline 100 3 575 ” ” ’” ’” v 473 4/5 0 173
’ 500 3 55 ” 7 7 ” 7 ” ” ”
12 Aureomycin 100 5 5/5 ” ” ’ ” G 7 2 r

hrs ? _
noo ] 174 4 7’ 7 77 77 7 7”7
Terramycin 109 5 /5 ” ” ” 7375 350 3/5
‘ 500 D h/h ” 4 4 ’” 275 2/5 s
Tetracycline 100 b 5/5 ” ” [ VA R Vi) /5 173
500 o 575 ” z v 45 475 4/5  1/5
24 Aureomycin 100 D 5/5 7 i« ” % ’” 7 Z ”
hrs 500 5 5/5 ” Vz ” 7 7 ” ” 1
- . - - - - _
Terramycin 100 ) >/5 ” ’” o245 2/50 2% 0/ /5
‘ 300 5 5w v 475 0I5 2/ 2/5 245

BABEN] mE 23 AdTd F2AE 0 =, Axdd 955 A=z a9 gy
AR B MEEEEE mitochon- H4& 2 4

dria, microbody-like, lamella system %

BEel =5 3 4AqH ula (Plate 192) * ®
o] ¥ Z 2l (Plate 22]5)-& vacuole ¥ A= £ vk Fel e AERIES
A9 ol 4k, chloroplast +2 4 Bl HAR A #et mpel KN G
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W, 1964; L+ et al., 1$67)3 Robert et
al., (1972) 7} $#$4E5 sweet potato little
leaf disease 2] fERks} F-4A}3) ZEiE, FHib,

A 9 HIEA, EOETE, MBERA A
& dorv Fhellw oFsle] 38~45°C
Hell 4 EHES detheE Aolrh, X Aye
LE} = hod

o2 HolA virus Wo] ) 2
o B gleh e Aol
Friz(1664), £R(1967), Robert ef al.

(1972)5%] s 2d AdAZE HE

o olxl e, AlBxd(core grafting),

EREGR 2nb BEse] fFEeAL = 3F

09 }#-E (Pharbitis Nil Chois), o

* (Calystegia japonica) Holvl RHE

o A BEEA L A 9T o] 3

2 Orosius ryukyuensis, Nesophrosyme

ryukyuensisCRA 1970)%°] Kk#EEd A&

shel, A E 5 REHHC Lrete 34

g 150 ol Ak Mifrsted ok sbm  EMKEERS

Az e @iEsh Kl whel B @Rl

LER e #4e]t}(Jensen, 1971). &

ﬂi

it s
1€

Ag FERA A E EAERE o] Relzlov
BhEge g REhe 3hx 23 Bhidd %
1=

fRIF el EfiEel Yelbdb = mycoplasma-

like bodies off e A masle] xmul, ol &
FFEIES B2 A dehial do
MRS ERR ARMMRel ARk BAE S ek
= Aolrh = RITe BofEeR Hepd
o 2 Har old RHWEHS £ R R
MY AT BEeRE 4 gl
v, E o] BO] E— R WilHEY] B
ffifk o & =o} bacteria b rickettsia 2] #i
ffugE a2 BE #dsh vt R
lewm Zr: Mol E 0.2~2.5¢ 2A
mycoplasma Bfell FEE=lch 2ol vl
Mycoplasma ## #HERS7F GiE®e &
Mool W FESE

mycoplasma & 53

[Vol .11, No.1

ol ffifilE -+ o Tlskel v EAMRY
FaBA = S kel FERGE Aol
o} (Franeis ef al., 1972; Hiroyuki ef al.,
19705 Igweghe ef al., 1970; +J& et al.,
1967). ¥ Adel = R Fifelst L

ﬂ W22 9 ol 2ol &

CEER XL RBRS

Ttk debd AL TR Hhsh R
e dolth =0 g4 g A8, b
4, A, RAE S ERE M

— % TEBERY Z7l® 50~8,000my &
Welsl #iEs el m(Abd El-Shafy ef al.,
1972; Granett et al., 1971; Kallostian et
al., 1971; Chen, 1971; Worley, 1970),
Robert(1972) ¥ XFF(1967) 9 Tws] &
43k mycoplasma 2] #EE v Fo] w
of & Ade4q At A 4o W ok
FT 250 mycoplasma—like organism z}
3 owle] A H, = #x 50~3,000mz Y
Sl w 01 2 *]%.011*1 At IEEE
7} mycoplasma [FEs = &9 ¢l

A E WHEBEE tetracycline i (TCHE)
7b —igRY e = M mycoplasmae] %)
Hiyol = (Dianne ef al., 1971; Semancik
et al., 1971; 1% ef al., 1972), TTv}e
Z/3E mycoplasma ¢ A &= oxytetracy-
cline(OTC) 500pg/mi ol 4| 48hrs, 100mg/
ml o)A 48—72hrs o BEZEZ ikl
T/}-(Robert et al., 1972). 3 A& EEH
i W OB B A 98 & R4 o
b 22 ARIERE S} virus 7F obu gl my-
coplasma JHEEY & of & FEEE Aold
BT BEEHE 3249 terramycin 24¢hrs &
BE A EAEES
JRESZF HUA D E

xLx] 1

a,

m}.

s} 3] AF-2- mycoplasma

I {EAstd = RS
EEE declE A4S R TR
Zelel shzlel.

ol 49 #EEE XolA K FFIEHE Robert
et al.,(1972), R (1867) %] &g sweet
potato little leaf disease, sweet potato
witches'-broom disease & J5JEs [B—
strain & = Fo A 77 LT
Aolw

ol ¢}7-& mycoplasma-like orga-
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nism IR fkele] Jelbe #a:, %ﬁﬁ
HERBTS ARz 474 B =2 x

]

2 Jeh el
B B HBRY KR
1. =

organisms) . w4 -7 FoHE = Tk,

&3k 2

15 iAo o
3. TG
Bithsel Fsal ol vheprel.

F4 #44L mycoplasma-like bodies = SRR ERALA SO B ¢
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TE R BREE BEss A —
Kl Prkrieleh nl o,

E

dH 2 gl 2T FEEHT(sweet potato witches’-broom disease)el] ==l FEEH:
ol

AT EHEKY S mycoplasma-like organism(%= PPLO=pleuropneumonia-like
Eblg el =27] 4= 200~2, 500my 2 $)e] e},
2. VUEWE %R = oxytetracycline (terramycin)o]

VA el W ECL R ko)

Lz, PidEd 9

4 BRAEBE BRG] B2, M, BREY (M. persicae, C. viridisyo) 4= o] 5

o) o) -
AT
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Mar., 1073 St Studies on the Mycoplasmic Witches -Broom 1)

Plate 1

Dieased plant showing the symptoms ol the witches -broom.
Fig. 2. Parenchyma cell of healthy plant.

Ch: Chloroplast, M: Mitochondria,

Mic: Microbody-like, Nu: Nucleolus
Fig. 3. Micoplasma-like bodies in sieve tube elemznts.

MLO: Mycoplasma-like bodies

Fig. 1.
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Plate 2

Fig. 4. Parenchyma cells of diseased plant.
Ch: Chloroplast, Sp: Intercellular space,
V: Vacuole.
Fig. 5. Phlo=am area of diseased plant.
MI.O: Mycoplasma-like bodies, PC: Parerchyma cell,
St :Starch granule.
Fig. 6. Mycoplasma-like bodies treated with antibiotics, Membrane system  has
destroyed by antibiotics. SP: Sieve plate pore.



