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Summary

In order to clarify the mecahnism of histological barriers to pathogens of witches’-
broom diseased in sweet potatoes, this experiment has been conducted to observe the
relationship between pathological characters and the transfer of mycoplasmae in the shoot
apex. The material used the experiment is the sweet potato (Ipomoea batatas (L.) Lamm.
Suwon 147).

In the experiment regarding of mycoplasmae, the upper limit zone of transfer of myco-
plasmae is examined by way of the process of free stock and the shoot apex of a infec-
ted part in nature, observed in the culture of each part of the diseased plant which is
cut to a certain length. The pathological change pattern of tissues infected with mycopla-
smae has been observed under the light and electron microscopes.

As a result of this experiment, the following conclusion was arrived at.

1. It has been ascertained that the mycoplasmae are not existent in a promeristem and
primary meristem zone from the meristem dome, and is existent in the lower part of
the vascular differentiation zone, after which differential tissues the mycoplasmae
become progressively enlarged, and before which undifferential tissues it become
progressively immatured and diminished in size,

2. It can be suggested that mycoplasmae may not be existed in the shoot meristem, be-
cause the passing structures such as sieve area and plasmodesma which can be pass-
ed immatured mycoplasmae is undifferentiated.

3. In the tissue culture, free stock can be obtained in the zone between 1.0—1.5mm of
the shoot apex, while it cannot in the 2.0—3.0mm zone, because of infection by
mycoplasmae, It is suggested that immature mycoplasmae may be diffused according

to temperature (28+1C) in tissue culture process.

4 za (Maramorosch et al. 1970, Ohada 1970).
a7ete] FEfEHO ¥ s Komuro(1960)
1S mycoplasmatt EH Fifol ol #0442 o] fkabed virus Pk BEFOE | HiER el A
BrgEel A= 2 HEKZ s Filn Lot 19 HEMGE #RAA Esd et 1 #®
virus £ SR 53 2k, A& 22 Doi(1967) o] Doi(1969) 2] Sweet potato witches’-broom di-

7F mycoplasmatf i4EYo] 1 HEHALS EFHE sease, Kahn(1972) 2] Sweet potato little leaf di-
BB TAA #3 B3 e 24 mycoplasmath & sease 2] HEE 1 KB (A7} mycoplasmad-S &
me mEGL delzlos BaE S0 fel QAstg i, L HWEGT BEESS BELAN b
4] mycoplasma FEMGH7L BR ¥ ausa gict arshod el
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S gltelol A9 Bl mycoplasmath: ZEiFEA o
@ WS So(1973) o kel vk BFRS H
%3 HEEMA ] mycoplasmarb R glar, Yigl La
(1973) ol K3ted HF T KEKRS REGS
&Hald-g Holrt

Mycoplasma iFIR &7 £ AT HEkS) HEmEig
9 BFgeo] cial A Doi(1967) el tk3le] 2 b7E
ol A BRG] eSS REGT #
#£50o] o] o2 Wam, 1 el BHR
Amme) BpHE ) o7 (James et al. 1972, Shinkai

mycoplasma ¢ -8

et al. 1971), #¥Huft 2 £l FE# (Gourret 1971,

Holmes 1972, Worley 1970), ¥E#kfx Hk %

necrosis (Kaloostian and Schneider 1971, Tatsuji

1970) % pinwheel %E%(Ka}m et al. 1972)¢] & -

b 988 wastgdel. So(1973) & mycoplas-
matt EHER BRE ke 5% Y o8 A
(EHf) ANA ok & wHEE mRskddglch.
Mycoplasma fRE 52| AP BE) 2 B
fEoll gt dFE& obA BHAZ HHRE AA X3t
g, BN BHEE i ERERST &
A{EH: (Holmes et al. 1972, Komuro 1960,So 19
73) 2 B H{E % (Hooper and Lacy 1971,Kaloostian
and Schneider 1971, Maramorosch et al. 1970,
Tatsuji 1970)ut2 2 o] F x| A= B o} A
virus o] BEHuERL o] MEL Wsld W B
ghxlckz AAe 5+ Jdrtb (Hooper 1971, Schnei-
der 1959), #MHARS BBrol stel virus & BUHE
B HES RIS olFo At WESS Aoy
(Davison 1969, Kim and Fulton 1975) mycoplas-
maol #F WEE obF ¢, Solbegst Bald (19
63), Stace$} Mellor (1968) = M| E &7{t7l o] Fo
2 A g FESBEAKEA Y & mycoplasma Y-
virus 7} FFEESHA] ot maslgdel. welkA
virus Y} mycoplasma 9] #Fk £ELEE I WK
th7t FTESHA S XMOBERT oY EEEE
4 oz o]FelA % gvti Hamaya(1970),
Mori (1969), Raychaudhuri(1966)+ » sk o},
Hollings (1965) &= potato witches’-broom disease
ol FBAE WY WHIOHUEBRTS KES
o #EKRE 4T F ddov, of HEE myco-
plasma & FEFESIR] £3lT virustk BROE HRE
sl EERT R0l =% mycoplasmait ZTul
EMEFC) ] HEIEE BBE ot Rudl g}
s el SRMBII dolv My EEA
wl2b 4] o} 2 = (Georges 1972, Kengo and Ernest
1963) odel7b=l HEEEHE Mo virus 2 EY
] fEgE Merel gl sl A mpE o
virus &) % (Strain)oll =tebd ch2oe 4p4del
w3 Ao} (Mori et al. 1969, Raychaundhuri 1966,

Solberg and Bald 1963). = o] &£ virus & &K
B AES 98 EBRISE o4 SMLEBES
9 #Ao]& 0.2~0.5 0.5~1.0, 1.5~2.0mm2] ¥
9 & 3l EEE R Wik Aozt AFE
virus & o] ol Jelebn gl-go) Ba=gl
o},

37k virus f EIRY &R AES 918
MBS -2 Nielsen (1960) ©] Internal cork virusell
st Mo AAF.e=, Mori(1969) 5l
Lol HBEE virus 5, BEAY virus R, Feathery
mottle virus fFoll RS W] Xuh EBERL
E % T Lindeh (1971) 5-©] Veinc learing virusel] =j
T AEEEES 192 mycoplasma 2] L
AES 1 MfETE B oba gieh

Virus 7} XS HERMT o Rf= = oo H
gioll )&l 4 = Hollings (1965), Hamaya (1970) 5-&
virus o] BB ofgr RKIPH 3Bk, ER BHE =
BB EREBEERE oFba @K Mo
£ SMesA g s-Folzl #HEE A myco-
plasma ¢| BEjo] N3l GRS @I o] Fo
ki B w354 21} (Cousin et al. 1971, Hooper
and Case 1971, “Hooper and Lacy 1971), o}& &
MHEBERK RS @std BEcte 5= 92, 7
ABEBH o BYsx o Hipod dItgA=E
932wk gglet, AebA EE = mycoplasmarlt &
BBy o 2 BEstx) 25t Bl 93l b
iC virusol] ogr X e} F-—3 BEAQIX, B
Ao 2= BHRA HHEE mycoplasma BEIS
Bi®sl= o ®l barrier7t A= AVXE HEMH
Byl 4 FEskr] 23k ohgak 22 BHRE
At

HBEatiH & A&

a7el £719 FREBRT 5o HEBELE FHS
B $sle] FESHEAKS A% BEES FEXSH
I OB T A A FErEoRNARE F118 7R
BT, MEE SEWE warslde s 2 S 4
2] mycoplasma 8] BEIE 433, EF 19 BEH
M3 EREAEMANS] AAE 4s]7] 3t —F
3 Aol 2 YIETRF RS MEEETSE 4 myco-
plasma fRIE (k2] Y HEES WRW HEgs EEF
BB Tl A A BAEssdcl =3 BRl EY
142 mycoplasma FE BRA WM& MR A
RiRAE A IR R MM e] HimoMAR BEZE
b EEEE Srle ETEMEeE AAsHA
o} ERF BFEKY) RBEST WK fdld ¥
14, B, 27159 EAERTRE P 2 BT
Eoz A7AsA.



1. HEsHH

$3R MR AL nTv AR 1478 (Ipomoea
batatas (L..) Lamm. Suwon 147) & &8 9
BRHMBIIE BIKS REZK THROGALT HR
grE sl o, ke So (1973) 7 #E3E mycopl-
asmatt FFEHl A= WEE AHEsiglod @BL
e ERma AL BEs HE ®Hskeh

2. BEAE

(1) A=

BRI A BHHEE ek ¥ BHREE Nielsen(19
60) 2] Hkell 23t sodium hypochloride 7 % ¥
o2 54 WRAEE L EEE SN RS
o2 75 ®BREE sk ohgdl oo
& Mori(1969) ¢ kel &3k 0.5, 1.0, 1.5,
2.0om FIZ PIETSI & YIS BRE AMA
shadel. ole] AL-8-3 KB BRFERNA &H
9]¢ FEFLEE Murashige and Skoog 9| HAKE b
sucrose 20g, yeast extract 2g, agar 7.5g= 12
o Asbsla KM pHE 5.622 FEHT o 28
T 1Tl A BEsIgs. ERWE-E NAA (a-Na-
phthalene acetic acid), 2, 4-D (2, 4-Dichloropheno-
xy acetic acid), Kinetine 52 771, 3, 5mg /£
B2 Artela BIUEES st S0HE KBS o
£ 7t Lk

(2) BEME BR

EIRTHABT TS & BLP AMEE FEne
U, B0 SEAEN, HEER WY 3
Wz B3tn XEBREMEC S MES 3l s
o WIKY BEKE M2 Aot & K
o 2% Mk BWE 2 1Y HMBe BKRY
BFEKS EASA. ol Mty 25 R na-
vashin BIE#& N 4085 EEE ¥ paraffin kol
st HEERERS EREIT B2 haematoxylin
3} light greeno 2 & RS 39}

(3) BTREEME B

BETHEMBE 22 mycoplasma & o4& WESH
71 #3te] B3 4 S5l EEEEEAA Q& &R
Be] Mg 2 MhiAY MRE BEstn, g
mycoplasmacl] EET Mo RS 4z o8
2 mycoplasma | FEE TR et BRA
HKS MRS i 1.0, 1.5, 2.0, 3.0mm Az
2 gastglon =3 FHMARE 3Rl o
YA Paslee q FRMEKRE SN 499 mycopla-
sma?] EH BRAE FELT AA-t.

BTFRREE BB A= glutaraldehyde & FiiEE
& 3l3L osmium tetra-oxide (O,0,) 1 % (phosp-
hate buffer pH. 7.2) 2 #EE A A —HEEES s
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Sich Wi+ Epon B2 8o Sorve  MT-2 type
ultramicrotome ©. 2 #:#igl YKL uranyl acetate
2 EWFHES 3 5ol Hitachi HS-6 type & FHH
msEe = EEstgch.

WERRER B EE
1. EiR B8R E el BE

It B B o] M4 patterng 4
38 = Figure 14 3=+ ut B EFEEY
kL Efrole o)l FEid Miluloz Ho s
Ras o HBRE ol FEd(Fig. 1~A ). 2 ZERo
= F1H SHAKE FEsled o Boals 3
< MiSol WEHIS st HFIRE 3 #HA
o= = glct(Fig. 1~B). =tebA R 2
fakEsl MER SREAC HaY 2RE Jebd
2o 2 Well e 81 SHARE <o WE
BBl A BEE o Vo= Mkt FE stedl
2E MlEEE 2717 A A= g sest
ol Folxl = HA-E Zolx Qomf ofoll Hiftslo
MBIl Deslo] de HEER FLEel F2ESH
I e} (Fig. 1~C). o] B g+ Mk 2
BEE S Fst o] R HA HEER U H
Fol b Wit e BAE 57 Ad=h

LlEsl 2 Figozamel BWAeHes Hol
FraoHABE, $£1MrNEA8R 2 HEFK &
ftige 382 Bgol slvl. o 3EAe Ml
o} Hfete A2 Eeli wel4 mycoplasma 9]
fiiekel Abooll HEBAtkEol Sl A& Bt Yok

259 AHolE AlEStH X Table 1614 B
ulo} zro] RASHMMEL HikdlA F5 0.40
mm®] Folel=, F 1M FHUAKEL B A &
¥ 0.57mm Aeo] 2] Hiffo|x, HMER SLELS H
Hioll A 2245 0.87mm Aol 2| THRLES ] Helol sl
o] v} welA HMER Tt AlFgsEs X2 o
0.87mme] Aojol A Fel Azto] cpm v}

Table 1. The length of differentiation region

from the shoot apex to each tissue zones.

tissues [promeristem| primary vascular
zone meristem | differentia-
(stem tip) zone tion zone
length 0.40+0.12 ] 0.57+0.14 | 0.87+0.20
(mm) n=41 n=41 n=41

Ll Ex 22 3122 Nielsen(1960) o] I-fu} #H
P GUAREE TR A TS 0 4nm, 1.0mm  ZHfr e
YIEARIF S AR RSP EE o)Ae 2 =
Aol 4 0. 4mm L JFIA S MBI E S a2,
1.0mmo] AL #EE H2MEe Basln s A
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o2 B9t Mori(1969) = 0.2~0.4mm 37,
1.0~2.0mm 6ol FmsHMMEES =l
ol A TR £ AP Aol FLAT R MG
o} MER seEo e YA Ao
(1970) = 0.3~1.0mm, 1.0~2.0mm¢| 28/HF .2
Foledl, AL Fit ¥ 1l SEBS Y
uebit A3 HEER SEES Jelgt AR Hog
2}, Linden(1971)5-& 0.6mm, 2.0mm = Z+zk 4
Eiat RS HEsHenl ol AL F1W SRMERK
7Lz 2] #frel HER FLB-S delg BS Zo)
I BT zeltt.

ke 47bx mPeul ERoEEGEE BB
A RS e Aol B A 29 HiL
HES REES ALY £ YA =gk

Hamaya

2. Mycoplasma2| FRERR SIS} HE

BREYAEN S mycoplasma o] ERBR HELE
wEs sl Sstd BREDS Bi-E kst sddtel
A Qe S A WS BYEMEoLE
a5l L %2 mycoplasma$] F7E BEE <ot
Borel, I B FBRE W 1.0mm HHIe my-
coplasma 7} Ars 2] 921} mycoplasma £] REH
ik MmE Fe Y gt Bes B 4 dd
o} (Fig.2,3). 1.5mm SBfzell A& MEfES] =7t
=3 zto = (60~300nm) BE HA AF A
(Fig.4). 2.0mm ol &= HERy <l (100~450
nm) mycoplasma 7} o] FHETS ALY 5 U
t} (Fig.5). 2.0~3.0mm $Bfizell 4 & mycoplasma £
A% 29 BE wo] FESL dt AL B
2 4 dodz, o] #Hfz2] mycoplasmat BRI T
2 EHKS 2 BT o] (600nm) FHEsl FLESH
o 8 FBstE 2ok E Jebde} (Fig. 6~A. B).

olo} L RIS Ax Eu BEFEEBET oA
B mycoplasmar} A AL 1.5mm FEL F-8
o} v} 1.0mm Hifr 2] MilmEo) MMME EM R WiE
& Bge delde A8 Robs EH mycopla-
sma S AP = Yo L AKSZ Mob 1.0mm
L7 %] mycoplasma 7} B#) LR 24 9
I, o] #frellA sAs A & RE 29 25
23 A3 HE % 7] W Fo| mycoplasma 7t
AASZR 2o How Mztxel 1.0mm LT H
p #4yol) A& mycoplasma ¢ B Aot 2.2
Y kel —8) glE R RobA K HE
A= mycoplasma 7} fF7EstE RS REBKRT S
1.0om2) W#Bsreleta 2eh. Bl 5 1H) SREK
o] FiME B A MEF R BAEstd A7 MR
o] #EFHE o B Sb3lr] tafEstE & 7H=I 7k my-
coplasma &} FRBERMWtL 71 Atk o] my-
coplasma &) ERBHM e e Wi+ ot dod

mycoplasma 2} ®]5 & virusol 3t AL E=q &
&= vk gleh F2bd & FEEo) A EHE mycoplas-
ma®] ERBRAE Fo2 HES A8 £t

3. fR#EIEO| it EmAG £ &

Mycoplasma 2] EHRAE MEHOZ 4R 5
st BiFEEGE Y BMoHERS Kisld &
Feke EEstdel. H ®ig 44 0.5 1.0,1.5,
2.0~3.0mm= Y)ETEL BRI 2 A LRI E
ESE Herpe 1 TE i ool AR
mycoplasma ¢| ERBAZ 4457t ok & KR
oA EZE 4 Hod BESIEREA dox:s &
Rk 7H4 FE BHES2 1.5my o] ¥l
o] Mo MkHEEEes B o HER LB
olmz 4 H# BiZsted dolAl mycoplasma BR
Bl 1 SHMAK 2 HER SMERNNE (0.57
~0.9mm) 2}= ER 7 Q75

o] 712 Kahn(1972) 0] =} ZEfMH #kel
38Coll A HBHRF ] doivtn HRREAA Fi
25CoHN A E Dol g ¥a) 8k deu 25T k9
BENAE kel glelxle A2 mycoplasma: ‘o)
WGl EES e AoZ HPHL U F H
Bgoll 4] IEEREZF 2812 1TCol7] W Zol 1.5mm
A EFRK S Aol BES dg% 22
Azbo] =l o] MIFHkE Bl A AE @R
o] VEhvbA] @3 glo} 2.0~3.0mme] 2L HE%
ol A #ke) glebrt EBEES) e BHE B
Fabwd REol vebdel. o] HFHES 1.5mmo] ARk
4ol &= mycoplasma 7} glvh ket E obA KK
H8e Aol alEol REEE S Tu|otol Kol
Ha, 2.0~3.0mm®] #EES 2] mycoplasma & B
Hol g7l = Foll Eifc] MHIRE 25C LT HE
Mol Ae E ulA] el ol FAAA FEKel ek

L o FEARCE

W SEEMS WBEHE Ut ERE £

L 97 s R KRS 24 Table 29 2
4.

Téble 2. Numbers of mycoplasma free plants

obtained by shoot tip culture>:<

I;;Zitthtiof No. of tip|No.of plants No. (;; :Z-

P excised obtained cop! S
(mm) eliminated

0.5 10 2 2

1.0 10 2 2

1.5 10 3 3

2.0~3.0 10 3 0
Total 40 10 7

¥ Shoot tip cultured on M S medium plus 2mg
/2 of NAA.



4. Mycoplasma 2| #ifay #L, & U KL
A BN A d]A mycoplasma 2} MfA 8L
e AR oS3 o] BHE 5 ot

(1) 8BS 4= ¥ o Figure 6,AdlA 2 u}
o} zro] 4k @ WEFEHBS E =9 RE
mycoplasma 7} 73Z43dle] 2He RKREFT mycoplasma
& =Eo] Wi gck(Maramorosch 1970). =2}A
Bia=led 2+ mycoplasma &= 338 23 KT
Holet.

(2) RE# mycoplasma & BT =het A 23k A
A AL B4 o} (Fig.4,5). 2.0mm  Zpiz e
Fig. 5l 4 At B EK 100~450nm & #B{LIR
4 24 9x, Figure 49 1.5mm fizell 4 2=
60~300nm &2 2.9 &R BT 5 glov,
3.0mm2| Figure 6, Boll4 X n}e}l zlo] pERER
mycoplasma & Z712] (k7L A glo] £ERIL
2 600nm o 2 LAY #H—7F Aol 4o, o} A
o] past= Al EA&A 2] mycoplasme 7t VEF
v Qe

el HEER JErt Bl ol HERE
Al = #E mycoplasma & &5 Y 714 M
FESte g KREF /ME Sl mycoplasma 7} LR}
= Roe 24 gle] 2.0, 1.5mo oz #4
£ /¢ 2 R mycoplasma 7} gol AR},
B 73t mycoplasmad] A V& R# mycoplasma
+ BE) ¥ LRI BES MEACdAY = AR
sl pRFEhshA th4| MBSl o2 MiE B

T Ao FHsleh

(3) Mycoplasma 2] B&)& T2 fHEEXS o}
A o] T Ao EE SN mycoplasma 7t wol HTE
e AE B9 A2 B @mES iR Ko &
#£5 AL B9 ok

(4) Mycoplasma 7} &Husl #ifte 22 MRE
o EMBRo] dolvix, Eiak BHfgo]l Aol
(Fig. 2,3,8) vl &ifusol HEYHL HaEY
Hel velvz et (Fig. 7).

LA E2] mycoplasma &} $#({t BEjHHs AMAE=
James (1972) &= elementary body Hikzl HIFH o
Z IS st o]l Aol RAUWKBANA =17} Ax
R4 AR 313t Hooper (1971) & HIZFE
g “hgke 7 M-S dvba shYa =i 1o B
B X#E I mycoplasma 7} K-S 53k o)
2o Aok 3+ge). Abd El-Shefy (1972)% my-
coplasma & ALEEHE AAEL R mycoplasma 7t
ke = =of o]lAe] yEslE 2 A MR 5
%ct. Maramorosch(1970) & #Mief BHEha] o)
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o EHRS B3l RiEpo 2 @Ml s
o E3gctn §19ce}

Mycéplasmaﬁl Fr)E Bu 2] HREEA] ulelA
B BHSE Vel dl 2uUF EFEK  myco-
plasma Z7}oll 3l Doi(1967) = 100~250nm =
23 593, James(1972) % 400~850nm 2 M 31
P o, Tatsuji(1970)+& 80~800nm =2 3 K7} =
- RS bl 9ol Te FEHEH my-
coplasma &| = 7]l sl 4= Doi 2} Shinkai(1969)
£ 70~900nm 2 #HEge] Hste Kahn(1972) 2
100~1,000nm=2 B3 FAS 2 Holi] & FE|
AE £/ 60nmoll A &K 850nm 7= SRS
7ERa gl edeh, :

BEs 22 @ER Hold & BRIAE BHE
o] B3l =ik U HEHo= 4] 295
gl (Fig. 6,A), H# mycoplasmadl A 7Zisls
U2 Y RE mycoplasma 7} EFIK-S 53l M
M BEE st stz 4 o+ ek

(5) ﬁ%ﬁﬂﬁﬁ&‘ﬂ] 4] 2] mycoplasma 57 BY 8
£% Hd AA Rk Mol 22 mycoplasma
= WBIsle B REA ol e Rz, B &kl
E gl mycoplasma = T2 B REIAC &
AAole}, olal MEE v Fo] Bol KP myco-
plasma 7} ERIN-S @@t BERE HELT
=

o] TE-E Chen(1971) 0] ¥al KR4k Mol 2
4E mycoplasma & B(E A3 Z7NE Ao}z
o}= #4552l Shinkai(1971) ®] mycoplasma t& I
vl FHERC Al R Sl A K myco-
plasmaz} gl3, £REE FArdl= R#FT  myco-
plasmaz} FESH I BE AHA FrEDCI #HE
3 HEE ¥olA mycoplasma 2] BEI-& SREHB
o o2 %4+% Aojavkw B4 glch

& FERA 2 wke} o] FRASHMAKY B
1] 3Bl A mycoplasma & 3tobd 4+ ¢
+ AL 2 Hol mycoplasma®] LFS HEpio 2 2
T5 22 Bt AojAn ghgelle obF LkHo)
Sz 3 A& Hof o] ERRA= SAEAK (R
R B SHERTEE Bl det olsizt
< S BHE L, AEBELEoR ERKld B
= 2 SHEMF = mycoplasma & B4 7
= @Rel v EREESKS SMbst slelglAl o
71 @l dojubE Bfgoletn B ot =heb4
oo} 72 EEHEE Y KR4 EE 7 Wl myco-
plasma ] ERS B AR B4 L Ao
e}
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m OE

aTeh EER ] RBAHEBY B3t myco-
plasma FRZE 2] HMPHEN BB HEE #AXlS
Lm oMkl Ao AsmEn HiEkES Wes
T2 afel KE 14788 (Ipomoea batatas(L.)
Lamm. Suwon 147) & #K =2 3ld 8 9 BFH
HEmerA MBREE Y EFk £EL 93 4
Brt#E HHRS 319 Mycoplasma ¢ REHLRER )
FEES At BRKS ERSMBEAKRES Sui=
R ES 14 A mycoplasma &) LRBRE @
FESFL o€ 3 mycoplasma 9] #ifEPIe] L=
BEHESE 49 KBRS b 2t
1. Mycoplasma & F# % # 1 S3ESHES =
I Bl A& FEEdk Al 88 mEsdx
a2 e HER MMEEd s stz geo
o Seio s 4 29 At Axm
Kot ol A2 ol REF myco-

2T
plasma 7} FAEE s o},

2. o Z < mycoplasma 7} &SR] o
= A2 K mycoplasma 7} Hifd & 5 Y=
iR ¥ FEMEESER 2 BasEs K
FEs 7 W2 MEE R Ele Ao R

Elet.

3. HEkEEEEol 4 W 1.0~1.5mm S KeEet
o o)A M-S FHS A kgko o T 2.0
~3.0mm #Ere) Aol e ko) B¢ ¥ 4
slgich o) AL HEEEN AL KHE
coplasma 7} BiEE A HEkHols AL

+ e

my-

e
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Explanation of the plates:

Similar 1 micron scale lines are in all figures.

Figure 1. Longitudinal section of the shoot apex from sweet potato (800 X). Promeristem
zone(A). Primary meristem zone (B). Vascular differentiation zone (C).

Figure 2-3. Phloem cell in 1.0mm area from the shoot tip of diseased plant (9, 000 X).
Showed the vacuolation and etiolation of cytoplasm, but not mycoplasma in those area.

Figure 4. Phloem cell .in 1.5 mm area from the shoot apex of diseased plant (9,000 X). Ap-
peared small immatured particles of mycoplasma (arrow). M: Mycoplasma.

Figure 5. Phloem cell in 2. 0 mm area from the shoot apex of diseased plant (9, 000 X).
Showed the many particles of mycoplasmae (M) and many sieve areas in the sieve
plate (arrow). i

Figure 6. Phloem cell in'3.0 mm area from the shoot apex of diseased plant. A: Showed the

. many matured particles of mycoplasmae (M). Note apparent binary fission (arrows)

or production of a new body on stalk like structure (arrow) (9,000 X). B:Note ap-
parent larger matured bodies with unit membrance surrounding the body (arrow)
(12,000 X).

Figure 7. Phloem area with parenchyma cell containing inclusion crystalline particles (CRY) and
osmophilic bodies (OB) from diseased plant (9, 000 X).

Figure 8. Parenchyma cell in the mesophyll tissue of diseased plant. A and B showed the va-
cuolation of cytoplasm and degeneration of the grana system (9, 000 X).

Figure 9. Mycoplasma free plant from the shoot tip cultured in M S medium plus 3 mg NAA
(60 days).
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