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EF - BFREERTLFEF
At iz FFe

TIHUREER SRR S [ RSP PitiaTT

(B~ FIH £ 2006 = 8 £] 30 F1)

w =

BT~ BT WIEX 2006 EPI—ERARBERMBERS MG 48:
203 -216

[H8 AF1 (Glycine tomentella Hayata) {57 & fifl~ [FAN > 1 & AHSY B R 7R D
RS H [P A > T e T iy tﬁ?ﬁ‘ﬁ'ﬂ'?’[ﬁ@“ B e FE S T
REFFIAT o (H T FSIRGPTIL L - TR AR B ) B SRR
Es m#@ﬂbﬁﬁw @f?mﬁéﬁﬁmﬂ |\ VRSV EAT T B H Y
75 ¢@m1wp%a%%@zoa~[ﬁ%@w’mﬁsamﬁik1ﬂ&
L wa ST Py T Jéggi *‘*ﬁyﬁ DL R T%E 24% 1 T AL U
FEL16% 0 — F & EJQE&.EJgﬁi J’?f Elﬁﬁljggﬂ:}t,114%,_‘+ﬁ§§£ﬁ}t,
2.9% » i fi 5 # R H - R T‘@é/ﬁ [T ] G AR RS g E R 1%
#wéff{ AT W [ AT R %F’Jﬁ:ﬁ%%lﬁ*ﬁ‘“ﬁ G EF? ‘b‘”li
d[# S P1/Tint % By 531 5 19a/19b SHRF1 S B 1% - (0| s

PRI 7 PCR = It 77 ST hélampr“BOpr’MSrDNAﬁMHHfﬁ
w?{h@az AL [ AP 0 3B HOR IS 1600 bp VMBrDNAﬁMﬂ
H RSSO [RS8 1640 bp M 1638 bp o [ B Y H A
ﬁ@mmf@%&m;ﬁﬁ@mﬁﬁ $EW®9¥@%%WF%‘Wﬁ@F

RN E S T AT Fﬁw ?ﬁ LR BT W}“EB R
(nelghborJommg method) HI55RE (7705 T’TP Bk o3 ES 6 [TAEE & A — AL T

o B B R T 0 R e R AR SRR TR 16SIT -A
f[/%[ﬁf . ﬁki’fé‘TLi *‘“ﬁé)ﬁ%[ﬁﬁ: /— o

CHISER = T~ T PR R

* ;Ein%f‘eﬂ o E-mail: auba@tactri.gov.tw
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i

3 I (Glycine tomentella Hayata)
t@@ | —FPJJ “url‘]\i 25 BE A E A @f}ég )y 33 fﬁjg{‘
2 ﬁf l?ﬁ HIB ~ FEEEH R

@T% £ A i SLA 1 £
H' CPNEGELS 2 AN R R - AR
@m’ﬁﬁrﬁﬁéﬁﬁ’“ : I G

BN #Fé? 15188 1 FIE T eI

gﬁﬁj Fj J,jyﬂaw ¥ *‘«ijgl.k(l 5,

AL T‘iﬁlﬁfﬁi’ﬁk VPR B E
dAEP o (& PR B S T
‘*“;%—lTﬁﬂwﬁlﬁ?F‘*W’[

AR IVER & Y~ AN U
— [EAERERE R > EiREE S F'F%Eﬁ?ﬁgf}ﬂ Y
TR G H 2] - & PRy Ay ) - %
ﬂWk*ﬁ@k*%mV—Wﬂv4#4
S FIRECE IM(EpE S RS
%%?JHF ISR g ] sl it = o fli
PR H%T’ﬁ% F A R 5%
FRARAD | %Z%Lizflwl FEE BT
[(=3" i A T R R R A A gﬂf“ﬁﬁ'zﬂ/'ﬁﬁ
A e <

AL S IR L R T (A
FE » BSHIB A B e - Bl
Es uﬁﬁﬁﬁtﬁgﬁféf’ E?%%Eﬁ%}}ﬂéﬁ
T BEYE R E > - RS R VER
B?LﬁfU[MJ - [H)TE = JTE fﬁ%ﬁﬁfﬁjﬁ| E’TFE‘
(phytoplasma) Fr | & *5' ViR JF Jﬁ Eail

v %:Iﬁ'ﬁiﬁlﬁﬁ L - R RS
YRR A AR It ’ﬁ%ﬁféﬁéﬁ/ﬂ%@ﬁ
ol T A+ U R
£ [ 29 B B 3 FRE ) (sweet potato
witches' broom, SPWB) =I7%| 40 & I'] =/
L SRR PR I RS Gl
(witches' broom of G tomentella, WBGT)
YR E P e AR P A TR A [E

PRI ] SR B
T P AR R A i
AL IS F PR ¢ AP

il

PUTIRL RV RO B IR
DR o B 3

|”f(4 21 %ji/\)ﬁaf[ﬁj Iﬁjﬁau\\%ﬁ k:r fftl
% ) P{s@ N R R R 4 %g& l
ﬁ[i A F AP TPV B e
US55 =" 5 Prs g R A gfn 1&5*"9 F‘g
(polymerase chain reaction, PCR) T Y4 15
VSR o R PR [%ﬁuﬁfj’éﬁﬁiﬁﬁ
N [E]EHH/M?JEE[W?HJF 4‘ Ay U1 12,13,
m’mW@@ﬁ¥?ﬁﬁﬁFﬁﬁﬁﬂ
(peanut witches’ broom)== | %4 2 Wﬁﬁ TH ‘EJ!
—~ [%£9]=" 5%} 19a/19b - F g FEE] 100

WdEl DNA » i M 7S T2 S |

ﬁ##”HnﬁﬁﬁW”[PﬂPCRﬁw%ﬁp
Ter] ﬁ”m?JEITE”F’F‘E' R ST R > R
PCR 3% P [[fV R 3 o V6 ) % (L7 1
(conserved) ﬁﬁﬁﬁ% (rDNA) -5 » F =l
SlSIATE T BRI G RER A
éﬂ%ﬁ@%ﬁl%ﬁ[‘? 23, 15,21 23 2426 28) gy
1998 & Lee = * I'] PCR-RFLP %55 #7134
7T R VR BT B A 168
rDNA H-5]] > iR 1= 34 FEAR PR BV A 7
Bhoo EL 14 {2 RIgEER 32 fﬁ4h’§;|§|ﬁ‘-£
@y, ﬁfﬁj%[@f?ﬂﬁ" 1994 = ;Q;FA“ T
Candidotus Phytoplasma''® » 7 & s Eatd
16S rRNA H-%|| 2 fal 4 Jﬁ FL [ibﬁ%n FLE
PRSI )HW*E'T [l = R PP
7 =V SRR £ 20 p|[ﬂ9%¥zr(27)

Y Eﬂ?[*ﬁ%éf/ AP, — AR
e TR 2 B RO
g “E ffbd > TR PCR e 5 & 2918
AL Tl G BB Bl 2 S 168
rDNA gl[ﬂ%fg&@nﬁ S ,meu
R L [l A TR o

ﬁ'ﬁf& % o Iﬁ |JFJI’4I°F&§J SINE AT 5@;&
(10)

M ERTT A

Pt E—FREEREERE
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2005 F 10 FIAUSE PSS LR 3
I e G DY S 0%\ N R E'H*‘ﬂ
IR r[ﬁﬁg : rﬁﬁ?ﬁm&ﬁ
AN Qﬁq_@.ﬁ S T QUSR] ﬁ*[ulﬂggygjﬂ
Fﬁﬁ@ 20 Eﬁ%ﬁg[ﬁﬂ ’ %‘;@ [ e

el SBFS I [ #\Lt‘ng N
etk %ﬁﬂﬁJPﬂﬁ@—lﬁym
o T aaiﬂéﬁf f%'r‘fﬁﬁﬂ[?ﬂumévﬁ
F@%‘;ﬁ [w‘ = EE lﬁ%mnmﬁ?ﬂﬁ B
*E@%@I 200 Hﬁﬁﬁi 600 HE e
£ *‘fé?ﬁ@ﬂw %‘ﬁﬁiéﬁ |#I'] 100% -

FEMEFRMERE

R TRIR & Al RSO Y - f
fiﬁ:’f[#l TUIVE AR P S Y
%ﬁ%”fﬂgﬁﬁ%WE?me Fi
I 2.5% 752 % (glutaraldehyde) » 1%
PUE (=45 (osmium tetroxide) i S5F1 [l &
B DT I A - 2E SR
cpfgl,&pjﬁzfﬁ[}[ ?F,% JH?&‘s i “’J” » fob
£ @@ﬁlfﬁméﬁl (uranyl acetate) ¥ 0.2%
G e IES
“Fﬁi{*—i .ﬂﬁrb(% (JEM-1010, JEOL, Japan)

%< ©
TN

DNA #hHY
ﬁ%“ﬁ%ﬂmﬁﬁ¢@w—lﬂ§
@ﬁf}*ﬁ”ﬁ&ﬁ#, @F%puﬁ =/ ﬁ?v
0.1 Jup J@‘Pr”ﬂﬁiﬁ J#E7 DNA 77 [~ %
A (GeneMark Taiwan) 3%/~ DNA ¥V »
ML IR O A
PUR A OB 0 2 ml SCPAP
5 Bk (0.1% disodium succinate, 0.1%
trisodium citrate, 0.15 % K,HPO4, 0.1%
KH,POy4, 0.02 M sodium ascorbate, and 5%
acid-washed insoluble polyvinylpyrolidone,
pH 7.0) EI’_%T ’ﬂfj’ﬁi’dﬂﬂf‘@ﬁfﬂ T2 ml BE
"L\”ET’PJ » B2 8000 rpm 1 s34 (Sigma
3K18, SIGMA Laborzentrlfugen GmbH ,
Germany) # [= ik > ST " DNA 5

(“émﬂ%m 630 pl PESEEAR A ~ 70 pl B

FEk B % 7 ul RNAase > fsa & £ 50
ug/ml MBI SIS 65 CHZIfEIPE: 20
5o J[lmﬁhﬂ‘lai‘f 230 pl m[ié‘i?ﬁ?rfz
(prempltatlon solution) 3§-l SR FJEW?
k=5 558 & 12,000 rpmSﬁﬁ’?V
T QJQFF['JB‘“ 2 ml &S ‘El?i“?"i[l *10 pl
proteinase k > fAXEA L 100 pg/ml fF'HJ‘“
56 C 1~3 /| EJJ: » RS |/s<f§[' k A iﬁkqﬁ
BEe S HVEESFTNT 12 OOOrpm GEEE
VBRSPS LS ml EEe T
1000 rpm E& 1 556K > TV F‘Z%if&fﬁfﬁ“ 2 ml
BEL I 1,100 ul %“ﬁ%& (binding
solut1on) iﬁi A= T 650 ul iﬁi jfEp
it ETFF#E LT B Y l; 12,000
rpm FES 1 578 FERVENRE] 0T 700 wl
(,gﬁ'a?ﬁffz (wash solution) I'] 12,000 rpm 1
JPEEES  EIRHETERY-Y > 10,000 rpm 5 55
ST PR RIERTE TR R £1F) DNA 53 &
B A PRS0 4 65 C IR
f*“a?/ﬁﬁ'wgﬁz P50 ul FHEN6S COBE
1%1%& (elution solutlon) R 2 e T
I 12,000 rpm B 155 G B 4 °C
|fF B> Bt [~ DNA if,?,zfﬁg,lg #3% % PCR
i) -

EM— &R R HEHERES PCR A
'l Smart =~ A gEFIJ@?J%WﬁE‘%
¥ % 9] 5 ¥ PU/Tint (5°-AAGAGTTTG
ATCCTGGCTCAGGATT-3"/5’-TCAGGCG
TGTGCTCTAACCAGC-3’) ® = Chen ¥
Lin [y * Freiaf o fe 2 W ] 3 Bk V?JEJ!
~ & 9] ¥ E 19a/19b  (5°-GCCTTC
ATCATCAATTTTA-3’/5’-TGGTTTAGGTA
TTAGATTA-3")"? S5~ F 10 & FIf[ B9 5 i
R [l 1 — [ORASCEE | B R R A R
PCR 3] » 9]~ %} P1/ Tint PCR * g (F
ifﬁﬁ Smart®)=" * Fg s PR,
P DNA % 20ng ~ 9]+ $fE% 0.5
UM~ dNTPs 250 mM ~ 0.8 H{ 5 fiv GenTap
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DNA Polymerase (GenMark, Taiwan) » 1
I’IFF’[EIU’C' 2k (10 mM Tris-HCL; pH 8.8,
1.5 mM MgCl,, 50 mM KCIl, 0.1% triton
X-100,) > pt A ?ﬁg”’J‘l"?“{"%ﬁE'%? 20
ul e SO (@) 94 °C 5 538 1 {fi
Bi®94 C 15560 TC 157~ 72 T 1
77 > 30 |[‘H’F‘ﬁ ()72 °C 105581 [[—‘rFl
e d[27%f 192/ 19b PCR ™ sl i 2 i
Chen ® Lin"® 1 # pil') fSds » PCR = i
PORRE By =g [=" P1/ Tint v~ Pl
% I @) 94 C 1T 1
r’ﬁ%i (b)94 C 30Fp~46 C 30%}~72 C
50 #F » 30 l[_{(’_g:%i F'HY PCR {‘E"ﬂf fe ik Py
HIT ) e 2 TS 51T > 2V 10ul 3 qu
Y DNA & 7> = 1 ul puifi¥ik ( loading
dye; 0.25% bromophenol blue, 30% glycerol
in H,0 ) > &% ﬁ??ﬁiﬁ % o I EEE PTS"’FT’PTS"
i }H H FFEI' 2rpos ff’, TAE 7% Bk (20
mM Ttis-acetate, 0.5 mM EDTA, pH 8.0) &+
giny 15%%5%}‘{%@ (agarose gel) /1%
]ﬁ![ﬁ Flro = }LF" * 4 ul Gen-100 DNA Ladder
(GenMark, Taiwan) iE /[ 48[ '] 150V
ORI (% P o) 47 59 50 53 4 s Ve R
’ﬁé} v AEE [T TeEE (ethidium bromide 0.5
mg/ml) H&< 10 753 JI&I_F he UV g Hl
- Eidu rﬁ%ﬁl%b Polar01d Type
667 4 IS8

AREIR AR
PJ91="%f PUTint ¥f- A= iR

SR PCR T 165 DNA
HE %P1 > 52 Montage™ PCR HE o TR
(Millipore, U.S.A.) 7~ DNA 77 {~ > }{—J 20
ul PCR & P25 380 ul o FE" <y * fA £[ 5]

Y B A ARG £ 400 ul > 1] 2000
rpm &S 10 55#f (Sigma 3K18, SIGMA
Laborzentrifugen GmbH , Germany)> {F]f#
@&ﬁﬁﬁiﬁM@Fm“zom#ﬁ*
J‘< I'] 2000 rpm &S 2 556 > 58 FE Ok

|:H ﬁL[ 7& H

EJH 2 (FI] pOSI-T PCR #7525
(GenMark, Taiwan) 325 DNA H B/ ﬂ,ﬁ
FE e IV pl ARG [V Hi - [ DNA A E -
Tl F[fjil‘&lj;ﬂ VA EEY 5V 2X z#l—
H 7% Bk (ligation buffer) ~ 1 pl V' T vector
® 1 ul .V T4 DNA ligase if-lF’”FL:J ST }F’['?Ef\\ 4
Chafe » # H‘/iﬁ% Fo e (ligation) » FV
2 [T Escherichia coli (TOP10F”)
=AY (competent cell) FLFJ'J"\(]J‘ FoFop
R l—iﬁﬁ&f#ﬁ%@r‘g [/jﬁ.l [fF}J 2 ul> 594
= 11‘”{]]‘ 30 7J['%il*§< J 'l}F (=42 °C
N MFH[ 30 %) » HPF Iy =2 558 > g
* 250 plpu SOC %%?@(0.5% Yeast extract,
2.0% tryptone, 10mM NaCl, 2.5mM KClI,
10mM MgCl, , 20mM MgSO,, 20mM
glucose)¥™ 37 C%ﬁ{iﬁ% 1] E?JT ’}{ﬁ’ﬂglf’,
%EI LS| ‘:J“;?H%R”Fﬁ?] kanamycin (50
ppm) fY  Luria-Bertani (LB, 1%
bacto-Tryptone, 0.5% bacto-yeast extract,
1% NaCl , pH 7.0 {55 # 5L + 7 37 ‘CIf}
TQ%%;& P PUEHN - AT iﬁ%ﬁ?f’["ﬁj
kanamycin (50 ppm)fv LB - Wiﬁ%ﬁl v 3
|”fﬁFE‘TE[gVI FEI?J ETEA EPSH " E. coli
PR -

#HE B BE DNA AYHhEY
'E%Nﬁ?ﬁ' DNA fuffizv, I') T@ffiﬁ' e

("33 (GeneMark, Taiwan) 3% > I
L NS R R ]
kanamycin (50 ppm) / 5 ml LB iﬁ%?ﬁz
FlT- 4% 37 C%@iﬁ% 16 'J‘Eﬂj %02V 1.5 ml
= BCEIEEC AT 1) 7,000 rpm BES 5 55 G
SCPARE o BICL p RAE IE
& 200 pl [l T (solution T) R7 T H1Y
g,?ﬂ [ 200 ul E{Uf?»\'ﬁz IT (solution IT) ff
*I5 qaﬁ? ) H JD ! 200 Hl ﬁlug\ “fz III (solution
1 3 7 Jw*ﬁwm“?
Hio 1 13 ooo rpm#ﬁ 1T E S FIRRTNE
ik U™ 700 ul pu*—ﬁaig»fi (wash solution)
WP g-* > ') 13,000 rpm EE 1 558 > '
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60 ‘CHMRFIE - WA 60 CHE
Y 25 pl YRRy S F%['ﬁ?ig?ﬁlfillwg‘%
”Fl‘ﬂ[l » I'} 13,000 rpm & 1 5554 > T Jehik
AR E AR E A T DNA > S E &)
Hle 2V 1l gl v sE R A T
DNA ~ 1l fOBEL % = 2 0.3 pl
(12 U/ul) p9 EcoRI B;Lﬁjﬂﬁfi (Promega,
US.A) » FJ= 8.7 ul pyd Fﬁ‘?”’ﬁﬁiﬁf‘:i
= (UARPRAR RS 10 pl > 57 37 °C7Nﬁfll’§
1] E\jj ESNI %Elfliiﬁﬁ‘{%ﬁ%i%f?%ﬁﬁ<
SR+ I SR S
RL1E RO - DNA R -
;ﬁ’fﬁ%’f'ﬁ EREESING E?ﬁﬁiiﬁ %Jﬁ?ﬁ
] kanamycin (50 ppm) V LA Bi#&EL
S P e IS FE ﬁJ(fiji)’tl:;E§Eﬁ
FIAC TP DNA B BV A ] PRt «

ERFFILEE T

kY LR N A
PR EB RSP BT B ) )
Bioedit 5.09 &7 #E1-(10 v gl po

(GenBank) 9 %ﬁﬁ?ﬂﬁlﬁﬁﬁﬁéieﬁi
16S rDNA £ [ PR-F[3E (5 P8 () »9
@ﬁﬁ?ﬂﬁlﬁ*ﬁ%%? & ?ﬁ‘fé‘ﬁ’? i ”ﬁj%l 7=
(peanut witches' broom, PnWB, L33765,
16SrIl) ~ [ e i3 P4 5 (sunhemp
witches' broom, SUNHP, X76433,
16SrIl) -~ jﬂt%%%}éﬂ%l—? (witches' broom
of lime, WBDL, U15442, 16SrI1) ~ i (-
] f“‘”ﬁﬁ%l% (faba bean phyllody, FBP,
X83432, 16Srll )~ 3 fif ph B P
(stolbur, STOL, X76427, 16SrVII) -~ %ﬁ?}ﬁ[‘k
i Jﬁr}él—,f (tomato big bud, BB, L33760,
16Srl) -~ fl@%‘@ﬁ‘?[{ ("‘Vﬁjﬁleﬁ (ash yellows,
AsHY, X68339, 16SrVID) ~ EE=F -
Vﬁ (coconut lethal yellows, LY3, U18747,
16SrIV) K i~ X—EIETVTFJE%I%E (X-disease,
WX, L04682, 16Srlll) ’}If’jf[’?"ﬁj 53001
Clustal X 1.8 ﬁﬁ\’ﬁé}i‘é{? % 5] B 55
(multiple sequences alignment)'® > H7-fH —
Pl TR SR
BIEF|I) PHYLIP A=t 3.6 U9 pipy

Foo s R B T[RRI TR B 0 B 16S IDNA HFIFLEN DY i
Table.1. Phytoplasma strains from different hosts used in this study and their 16S rDNA

sequence accession numbers

. Original Accession
Strain 16Sr group Reference
source No.
Tomato big bud, BB 16SrI-A tomato L33760 15
Witches’ broom of Glycine tomentella, WBGT 16StIl -A G, tomentella DQ452416 b
Sweet potato witches'-broom, SPWB 16SrII -A sweet potato  DQ452417 D
Peanut witches’ broom, PnWB 16SrlI-A  peanut L33765 15
Sunhemp witches’ broom, SUNHP 16SrII -A sunhemp X76433 24
witches’ broom of lime, WBDL 16SrII -B lime U15442 29
Faba bean phyllody, FBP 16Sr1I -C faba bean X83432 22
X-disease, WX 16SrIIl -A  peach L04682 23
Coconut lethal yellows, LY3 16SrIV-A palm U18747 28
Ash yellows, AshY 16SrVII -A  ash X68339 24
Stolbur, STOL 16SrXII-A  pepper X76427 24

Y The 16S rDNA gene cloned and sequenced in this study.
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DNADIST #5838 /7 H5[ 1 (1) 5F 57792 1
ﬁf’ff& ViR #”ﬁﬁfd ]'%T’:#'P};?[j I
bootstrap 1 EIHZZVEL 1000 & » I'] 37 E

(Neighbor Joining method) fff prEl i PhiEE

(genetic distance) » 7 I'] TreeView 1.66 ﬁﬁ?%’

gL Bl #ﬁ;d VA A8 IR - IR

ﬂ?ﬂg O FRPI RIS P
= FEPI TR BI AR B £ -

m R

P — R E AR ETR

£ G~ FORTE 8 5 A 34 [
E| o EEAR T S AR R
D AR - ] B e
8 ¥ RIS B T
R s BN
=) 5 NEPEIE 4 (R H I%‘@ 20 [ —
ﬁ**%@w’mﬁsm%#i%ﬁw

re

¥ .
L "
- %

- fﬁﬁaélﬁﬁﬂ%ﬁﬁﬁvﬂﬂﬂﬁw
Typical symptoms of witches' broom of Glycine tomentella (A) and sweet potato (B)

Fig. 1.
observed in Kinmen county.

(i~ = #878) 2 15 B & 256 ()
FRRAE) R Py S PR
TAH @ HRE S AT T%E 24% 1 E T
FSEE D 16% 5~ F SRR 6 Bk
PSS - O B E R H T
ST 11.4% > T 55T % 345 2.9% 0 20
&%$W—Fﬁ*ﬁﬁ“%ﬁi$ﬁ6m
(Bl =)y 20 (A E) 14 feifet il >
%ﬂ—lﬂﬁ*ﬁﬁwxpwqﬁifﬁmmﬁ
4 [eSRsaD > 2 BRI

FEMETFRMBEES

PP R i B 0 1) R 2 )
- I,I;‘T,[‘Lﬁgﬁ gﬁ%yﬁﬁ’:ﬁ’{lj/;\%’ﬁq "Tr';\El E‘FFFII
SRS R TT  (HS) AT
BB TR - BV EIE R
SR A B OB A R (single  unit
membrane) - [/ S/ AR EE > Iy R — [
Ttiwé“““ﬁq;”@ I/ETfF[II—TEanJE[“ m%%w@’rﬁﬂ

T—J- ri
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Plant condition | Surveyed No. Incidence range (%) Average (%) &
Oz one years old 15 0-11.4 2.9
®: two years old 5 7-24 16
Total: 20 Total ge: 6.1 . 7225

Jinsha &»

‘%@ﬁ 5(0.7)

Jincheng

BRI

B & - PR T £ R A 5T ) -
Fig. 2. Occurrence and distrlbutlon of witches' broom of Glycine tomentella in Kinmen county.

Number in paranthesis represents incidence percentage of witches' broom of G.
tomentella at the location surveyed.

W1~ — TR o R R AT A TR R % r,f,a:r g[@rrgaggﬁ(rﬂj ORGSR
Fig. 3. Mlcrograph of pleomorphic phytoplasma particle (arrow) found in sieve tube of vascular
tissue of Glycine tomentella infected with witches' broom. Bar, represents 500 nm.
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eFtE—ERREERERES PCR 1%
Al

[ 5 5 P Tine 22y~ 4]
S 19a/19b 55 [P 1 B Tl Eﬁé% R

& - A T B R R
PCRAHI- #7753 B A 1600 bp % 750
bp DNA M F » [l fstuigifl — [t w
AT I B 2 7 %P (D) -

FAgAERAE DT

A1 SE PUTint $f— (RT3
BB E S PCR MR 168

M 1

1600bp »

EF‘I[I[)“I

Fig. 4.

Aty U PCR A

2 3 4 5 6 7 8 910 M

FIE 9= %} P1/Tint (A) % 19a/19b (B) 55 H[l:%

27319 2006

rDNA 5[4 B P 5 - 8 5 FLP 5
W B A ] ST IE 1640 bp
1638 bp » ZFL[E 1E 4 9 FERRP AT
AL 16S tDNA FLPNHS [ Egf > 56 U 2
& FHPYB — T F R AP
FTL 16S rDNA FLNH-5 [ EREE T - A
FPERAFI (identify) 55 99.6% EI 1} 1]
o EEEL B & PR - R E
SFLPIE 4 TERRPIR TR B4 T
et~ R R WL T
BT HAY ) PRARE 5T RIS 99.5%

99.1% ~ 98.4%~ 98.2% » hI& Ffl~ [EALph

5 & AR~ AN B e

i R

PCR amplified products of witches’ broom from Glycine tomentella and sweet potato

in Kimnen county with primers P1/Tint (A) and 19a/19b (B). Lanes 1-5, diseased
tissues of G. tomentella; lanes 6 and 7, diseased tissues of sweet potato; lane 8, healthy
tissue of G tomentella; lane 9, healthy tissue of sweet potato; lane 10, control; M,

Gen-100 DNA ladders.
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IT%VE] () & W RN
[EFEE 20 1) TreeView 1.66 [l G 5 ﬁﬁfi
[ VAR (A AN S £ I A ]
eSS 9*51 mi’%l’i’fﬁﬂ&l—rp E&m
EL 6 e - ST AL T3 - T et
B*ﬁﬂ’ﬁ*ﬁélﬁi& » R BRI - ’FJ?T%'E)‘E >
PR BEAR R ﬂfﬁ?'ﬁ%ﬁ“ﬁ%%lﬁi ’
£ P9~ AN T G SO U P
R R R e BTl A SRR

FEPIPATTIL 16SHT -A U PATE » 174 T
FEEFAEEY - (T
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~ AU & PR Y SRR
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;E&)ﬁgpl%?ﬁ 10 25 2 lod fhe 4 5%
F;wjgg ?74[?',#4# 4 = 5 FIIRTE
;gg CERNLES @I}%ﬁ"‘ﬁ" » FEFE B 3-4
BT BRI B R
R o REEPE L 4 WREF A
Rl - g F{jf;{ﬂé/? FEE"IF;L&@E& FHZ
i & IR S R F AR
f - [ﬁ Eﬁ?}%ﬁ[[ﬁ'm £l &b IR g
B 5 E:—Ei{sr— fEASE B 5 2 Y
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Table 2. Comparison of the 16S rDNA nucleotidie sequences of phytoplasma strains from

witches’ broom of Glycine tomentella and sweet potato from Kinmen with those of
phytoplasma strains from other hosts available in GenBank

Phytoplasma nucleotidie sequence similarity (%)

strain 1 2 3 4 5 6 7 8 9 10 11
WBGT 1 100

SPWB 2 99.6 100

FBP 3 98.2 985 100

WBDL 4 98.4 98.7 994 100

PnWB 5 99.5 99.8 983 985 100

SUNHP 6 99.1 99.5 98.0 98.2 993 100

LY3 7 90.8 91.1 90.6 91.1 909 90.8 100

ASHY 8 89.9 90.2 89.7 90.3 90.0 89.9 94.0 100

WX 9 91.7 919 914 919 91.8 91.7 93.8 93.0 100

BB 10 89.6 89.6 89.6 899 89.5 89.1 90.2 89.6 90.4 100
STOL 11 89.0 89.1 89.3 894 89.0 88.6 89.4 894 89.6 963 100
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A phylogenetic tree of the 16S rDNA sequences of witches’ broom of Glycine
tomentella(WBGT), sweet potato witches’ broom (SPWB), Peanut witches’ broom
(PnWB), sunhemp witches’ broom (SUNHP), faba bean phyllody (FBP), witches’
broom of lime (WBDL), X-disease (WX), coconut lethal yellows (LY3), ash yellows
(AshY), tomato big bud (BB), and stolbur (STOL). The Numbers at the selected nodes
indicate the levels of bootstrap support (percentage) based on 1000 re-sampled data
sets. The scale bar represents 1% of sequence divergence.
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ABSTRACT

Su, C. C.*, Yang, W. J., and Kao, C. W. 2006. Witches' broom of Glycine tomentella
caused by phytoplasma in Kinmen. Plant Prot. Bull. 48: 203-216. (Agricultural
Chemicals and Toxic Substances Research Institute, Council of Agriculture, Wufeng,
Taichung 41358, Taiwan (ROC))

Wild Glycine tomentella Hayata is used as a traditional medicine plant in Kinmen
county. With its increasing demand and limited supply, it started to be grown
commercially. However, a new witches' broom disease of G. tomentella (WBGT) has
become the limiting factor in the production of G. tomentella. Typical symptoms are
small leaf, short internode, and declining of plant vigor and stunting. The disease caused
significant yield losses in severe cases. A total of 20 locations were selected for field
survey, including 5 locations of two year-old cultivated plants and 15 locations of one
year-old cultivated plants. Two year-old cultivated plants showed WBGT disease
incidence ranging from 7% to 24%, with an average of 16%. One year-old cultivated
plants among fifteen locations showed an average disease incidence of 2.9%. The sweet
potato witches' broom (SPWB) disease was also found commonly nearby the locations
with WBGT disease. Pleomorphic phytoplasmas were observed in sieve tubes of the
phloem in ultrathin sections of petioles of WBGT infected plants. About 1600 bp and
750 bp DNA products were consistently obtained from samples collected from five
different locations of plants infected with WBGT and SPWB. The DNA template was
used to amplify 16S rDNA by polymerase chain reaction (PCR) with a universal primer
P1/Tint and a specific primer 19a/19b. However, no DNA fragment could be amplified
from healthy plant control. The amplified DNA fragments of WBGT and SPWB was
cloned and sequenced. The 16S rDNA sequenced fragment of WBGT and SPWB
showed high homology, with 99.6% nucleotide similarity. The phylogenetic trees
consisted of WBGT and SPWB, and 9 other strains from GenBank showed 6 distinct
clads. The strains of WBGT and SPWB from Kinmen, and peanut and sunhemp were in
the same clads, belonging to phytoplasma 16SrIl -A group and the members of peanut
witches' broom group.

(Key words: Glycine tomentella, witches' broom, phytoplasma)
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