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Comparison of three microscopic techniques in diagnosis of
paulownia witches’ broom disease
Wei-Young Wang Liang-Chou Wang

(Summary)

Petioles from leaves showing witches' broom symptom of Paulownia taiwaniana Hu
et Chang collected in the field were fixed, free-hand sectioned and examined under light
microscope equipped with a fluorescence apparatus. The following three methods were used
to identify any visible abnomalities present in the phloem: sieve tube autofiuorescence,
Diene’s stain, and DAPI fluorescence stain. Test results were compared with disease-free
paulownia seedlings processed through the same procedure to determine the advantages,
disadvantages and accuracy of the three techniques. The results indicated that all three
~methods could detect phloem abnomalities due to witches' broom disease infection. Howe-
ver, because senescence or sucking insect damage could also induce autofluorescence in
the phloem, the method of autofluorescence detection in the phloem tissue, although is the
simplest method among the three techniques. has a great disadvantage of less accuracy.
Diene’s stain and DAPI fluorescence stain both react with the nucleic acid within the sieve
tubes and are more accurate in terms of disease detection. Diene’s stain has longer stain-
ing time and a proper disease diagnosis often affected by the thickness and angle of
the sections and the degree of destaining. The method of DAPI fluorescence stain is
simple with very short staining time and diseas diagnosis is not affected by the condition
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of the sections thus is the best way for routine paulownia witches' broom disease

diagnosis.

Eey Wordds: paulownia witches’ broom disease, autofluoresecnce Dicne’s stain, DAPI fluorescence

stain

Wang, W. Y. and L. C. Wang. 1989. Comparison of three microscopic tecniques in diagnosis of

paulownia witches’ broom disease. Bull. Taiwan For. Res. Inst. New series 3(a): 23—30,

—~

HOREREEES » S RPEARE ~ HA ~ B
PEMGE » BEBOERS 2 BEEBRER
AT B o TEREHE » BELURBVEFBE
BAREUE o WEAMMARER » ¥ EHER » TR
50 TR S AIRE » B - (FERER
STER MREEER B ERAEERE
TRIREE » —RTE 8 BWI2EE A E R —2K + WA TEHE
HEER » BEERER  RERAREEES#
RER ARG o _

AEREZEFEHE=E » 9iEER (Paulo-
wnia fortunei Hemsl) » £%ECL. taiwant—

iarna Hu et Chang) * BB (P. kawakami
Ito > o Her LI AERIAERERER » SR o
LPLEZ % » EBUTHREBRHZ T » 48R
SERERE BN » AR TR eE ~ #f
~ AR B FUSHRERNEEE » BRI
FEPRELZE » HRMRSCER (1979) b + RERG6
FREALFRNEERE—SATHAE » 33
FE o f | RITO64E LI » IR e e R
B » RERAREFERRHEZYE » SEHARHEM
ZRBE=RE RS TR R KR gL
MEMET » KHFETR » BRASHEERRE
B o Btz R BB » BMgRESERR
HEAE R EEZREMET o

RRBEERZ BRI ds B B &) L5
B E R E BGlocosporium kawakamii (I
LihEER 0 1902) (HE3HEEH EiAE S aR
ERMIERER « SHH RS R 2 HETE
BHE GEHFE » 1931) BEBTEREAAER

» BENSTER AL EE—SfIAETEKENE
WREERERERUA » BEEGTNEEAR
R E#2 ( mycoplasma-like organisms o ff
BMLO ) MBERRAREFR2RE (2ER-Z
1 1967) o JOIMRERBAEZARER ATEYE

I

187748 1 (HEEA KRR 2 R A RRESHI644E
EA B EBRIRE KRBT ER N » R
BUERR ~ WIS F - Ak~ B ERRIEE
SHBTIIIR » 7R IR AR R H80% L LAy
R (WL » 1975 ; Ying, 1978) o k&P
SRS R » KX SIEREEHE o
M2 BT BN RS T » RTISA R R TIES

—ERERTZA AR A SRR B RS

» AR S EE AR REETR RS
EEEE o

WIREERF RS SR - EEREM N
M BETARMEE » B PE S SRS
f Ky 260-380x360-1340nm » AEF AT FE
M FHTHENE » BT ISR B C spiroplas-
ma)Z 4 o EE MR A TE ST B WS A
FERDNOIT o« BEERSRURE—RSe
EirER TRSRAY RN AT TERSEENE
EENZFARRREE o AR
MR EHENZ BHEE ( Namba, 1981 ) »
RN E Y C Deeley, 1979 ) iz C
Hiruki, 1981 ) #:E%BHEHFTHHRESY - BS
FERBAMB BRI D - RSB IS EIEEE »
B2k RER » s BE e =R R
BENED SRR IR ERE 2L LA
B — B I HOE — SRR S G S EER
B LU R SIS BB o

ZAHERE

R B

BfE RS A S RS R E A B e
P2 IRER » WTEFERR » UK SmmEe
s LD %ﬁ‘fﬂﬁ(glutaraldehyde)lﬁ[ﬁ » F FtE
EEG DR RFUR » LTHSEFREREE -
BIENAETERRENEREERANEY  BFE
GRS ERE LR E - S L s
AGlympus BHTRI-BEEH#E » fiiE BH2-RFL



HWRARFRRHREST 4 (1>23—30 1989

A 100W B S EER R o

EIR St
- [EEEEREDE  MEERNRERE  EEE
T OBYCEERREET » {F R EEEE (exciter filter BP
-490) B #a&fEdichroic mirror B (DM—500+
0-515 ) B4 2 B el S My B el A i
BRTEE 2 FHAEMIEEEN -

EERgaE

MRRERRTIR » U 0.2% 2 K84 (&
2.5gm methylene blue, 1.25gm azure I, 10gm
maltose, 0.25gm sodium carbonate % 100ml
distilled water) YR 340 » BB AGERY
otk s ERMEREHE THR -

B EE

H ARG A » B1.0mg/ml DAPT 4
#i (4,6-di-amidino-2-phenylindole -2HCZ) #&
B h FREe_SsEk HESEER N @8
BATREE T » LIREEREE C exciter filter UG- )
Reash (dichroic mirror U, DM-4004-1-420
) FrEEEZ BNt BEHREARTHERRBE
ERGEsSENE

= RBRESH

RERFEER  EGERAREYE £
SRS AR T » TRIMEE RE
P EEEERHENEESX (8—-A) ¢
HEeASNAKER ST R EEMRANZRERE
ZHBEER » —EBEEARE » BEAT o BEET
HEREAMRIERIED RBLERFIRAaaEE®
¥ {HEAZ ST AR — R 52 B B Rk A F
EZEN  HERI A - HEENROERHELE
£ ({REMIBRERRAIICE— » BD o ZH
BIRE BRI 2R EERRE THET RS
MERHAHEENES (B—>r C) - KEBFLL
BERBRAZ EFTOREEARY R PR ES L
HHEEEEREMEE 2 H— B BEEE (B—
5 7 1983) o Namba af al. $SRHEEYER G
HELHBERMEREE - /7% - 88 - RES
2 ERE AR AP I E R R M R 2 S (

fluorophores) ZW¥EERMEL 7 B8t (Mamba .

1981 O o BEARLENLBRIFME » EEE ki
& AREERDE 2 REATMERERE » 57

- 25 —

RE—EDTEEHDREEY 285 -

BEREFRREZ RS » BERHERF
BETHREEARE » BRZEE - A BIR
RBERBET— 0 (LR E R 2 M A
E (B A » FHEEE—-RBZHTRR
Bt MR AHE < ERBERRRY A
ERMCERELARARS (= B) »AF
WRBRTRER + Y AR » SRR A EEMT
BRTEAFER  aERE R RRRR—
LEgER o RTBBRHEHRRREEA LI » K
BB AL RO R SRR A e
FEERMES - B RAS TRERHENER
MRS SR EENET » LERAETERK
ERZHEY& (Hibben, 1986 5 $5—H[+11983,1984,
Yang, 1984,1985) o i —RME » BEEHR
RZEFWABIT » ATREAHRERZ0 1
FASHR ELEREFHETE  MPERELEY
IEEHE o

DA P I S CRpmif s > mimiEima it v

G AT A B AL »

B 2 S IR SR L R 2 A A A EE o L
BRI ERE  HERSRhIEMEN &
WG BTN (B= B) » HERENR
MIRARA » T AR TS BRI E2ME
HEkE (H= A) » KERDELEEER
DNA» 27 B B A B N T e — 3 S SRR 0T
BETARTHE » ARLEEBHEEZ% o TE
{EfEEE C 400X TENT B3 o Frafiagy s
ZERE AR R A — R » B DAP I
B Y B PTSRPE RS o DA P 1 RpBiftAd-
enine Thymidine rich DNA BEHESWNE&D
(Hiruki, 1988) » ERABH S BEERMREE
E2H (Hiruki, 1981, 1982, 1986 3 FSchaper,
1985) + RIRFEMS + RAFTERLDE » EHETH
KEHEREEL A o

L ES R R R B AR R
THRBRRLE » R TSN ISR FESE
115 » THERIEATRNE BB ReEns
ERMEE B RS o BREAEE
BeES » (LA 2 ) B 2 e 0 5 TR e
B oMDAP I SERaEE I » £ 2ok
BATERTEERS 2 BRARERDE TS o M



— 26 — EHE - RS RENS TR R g

ERNRZHARERUARENFET » EFER  THEMRZEE  RREBRSEERE » LEPR
FIRDAP | SR AEmARIREY » BREER T84 TRE—WTHRERBHEE

F- SECERAMEHDIERRRERZ L o

Table 1. Comparison of three microscopic techniques in diagnosis of paulownia witches’ broom disease.

2B F ¥ | BETBEERREIE K $ B E |DAPIE X H6 &
Method
Sieve auto- Diene’s DAPI
H & 1/ B Fluorescence
Comparison fluorescence stain stain
¥ B B FE K B (min
0 8-10 1-3
Staining time
B % FEKF B (mn)
0 20 0
Destaining time
S WK B KR S s : &
Affected by tissue w1 x & 1
section condition Less 7 Great Less
REB B R — K& {E = &=
Specificity Low _ High Low
mE 2 B E BB & 1) =]
Accuracy Low Medium High
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Fig. 1. Paulownia leaf petiole cross section. A and B: auto-

fluorescence, C: Bright field. A and C: plant infected

with paulownia witches broom disease, B: healthy
seedlings. ' '
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Fig. 2. Paulownia leaf petiole cross section treated with Diene’s stain. A:

plant infected with paulownia witches broom disease. B: healthy
seedlings.
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Fig. 3. Paulbwnia leaf peticle longitudinal section treated with DAPI fluores-

cence stain and examined under UV light. A: plant infected with
. paulownia witches’ broom disease. B: healthy seedling.
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