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Table 1.

B72% B3

~ SRtk KRR RE A ERER B R HOR B B DU FETE AT -
Pathogen isolation rates of plantlets and disease incidence of replanted Oriental cymbidiums which were
infected by Fusarium oxysporum causing pseudobulb rot.

Experiment 1

Experiment 2

Isolation rate (%) Disease incidence
of pathogen from (%) of replanted

Isolation rate (%) Disease incidence
of pathogen from (%) of replanted

Plant source plantlet” plants” plantlet plants
Tissue culture plantlet 0.0¢" 0.0e 0.0d 0.0d
Healthy plantlet 9.3d 16.7d 33d 10.0d
Disease plantlet 100.0 a 100.0 a 100.0 a 100.0 a
The 1* generation shoot from the diseased plant 933a 100.0 a 953 a 100.0 a
The 2™ generation shoot from the diseased plant 54.7b 733b 493D 76.7b
The 3" generation shoot from the diseased plant 313¢ 46.7 ¢ 247 ¢ 433¢

“ Isolation rate (%) = (Number of pseudobulbs or root colonized by Fusarium oxysporum/Total number of plantlets) x 100%.
¥ Disease incidence (%) = (Number of plants which showed symptom of pseudobulb rot/Total number of plants) x 100%.
* Means within a column followed by the same letter are not significantly different at 5% by least significant difference (LSD) test.

A Es 73.3% $176.7% ; FHRFFEE 2 5 =Rk
M TEAE 1% 0 W B 58 R 4y Bl By 46.7% B
43.3% > Bl EH MR FAH 2R E R ER -

D EE AN R ER S E N\ E BRI ER
RURE < RRITRIE

7o 1B Bk 2 55 8 B Fo-50 B PR i F 1%
W o3 IR AR 2 L VR & B
WEERE > GRFEHNEER 3 wk o 4
RRAVERER R SR IR > HAESEERE N
B 4H ARG 46 H 3R e i R AR (LIBE R BT (8 1A -
1C) - $EfEiT% 5 wk o ShEIRER &8 2 BEXEH IR
WL E o REREAN IS EBEEM > WE
e 0 A0 AT AH 2R BK K (8] 1B) 5 i AVBIR & 2
R A PR A i e B 1 > ELP P4 A% R 2R
{0 Jeg I A o EAR AT BBk 5 (8 1D) - BEs
B R BE AT v 7 BEE] F. oxysporum e

B e ERIEINERRIRE T8

7 fB B %< &g F 9 B Fo-50 B Fo-51 Wi B
PRI T RO0% R oy B T IR (C
sinense ‘Bao-shan’) Bl TEFEJUZER |, (C. en-
sifolium ‘Yu-hua’) Z % N\ Fs{5 1 ~ (BRG]
B~ A VAR E o tke 2 5 ORER
BVREN 12 wk % 5R MR 2R - DL HE
L e AR S o W B R Y A R Y B
% VAR ~ BERESH RGO Ko 3r o3 bk P
EAGLHENE » HEKERIE 2 FRERE

F5 100% ;i Fo-50 81 Fo-51 Wy i £ 73 1l 13 1
REANRBONER > HBERERE R 25.0% -
RS 7 8 R R S 5 5 LML R PR B AY R 3R -
HZHEBBEEER - HLL TEENEM, &
TME - RRE R R R TR V4 IRE

REREESHRIEG O R oy R thEa P A2 1B T HIAE
o HREREEG MR Z 3R E B 100% R
Fo-50 B2 Fo-51 Ry B PR HE Y 4 A R 15 T
PR HERRT B R 12.5% 81 25.0% - A
H%i%ﬁﬁ“ﬁ%DTH?{%FQEEE’H@E W& 2

,\E'E%Af ZR - HIREDER KRR
EE 0.

AERBRN D REEOE N EERR
INERRRE T &

75 M Bk E 6 U B Fo-50 B Fo-51 Ji B
PRTTF 80 > oy A "8 SRk,
"REENRE, A E MBS B
M%%%ﬁﬁfﬁk*ﬁiﬁ?ﬁ?& 37 14 F28dt
SERE > BRUREN 12 wk 1% 0 558405 3 fr
e BL f%m%&ﬁﬁﬁ I E o W E R
EERSIFN S GOR  EREHERE
By 100% » A3 4fi2 3~ 7~ 14 2 28 d Y5y
PR 15 OB 78 Fo-50 43 BERRIE » HREREE
W7 58 9% 22 43 R By 100% ~ 50.0% ~ 50.0% &2

25.0% ; $EfE Fo-51 77 B Mk 2 598 R 43 Bl Fy
75.0% ~ 50.0% ~ 25.0% K 12.5% o 5 4k > D

EHEURHE, MENE > EE ROk



AR R SO T SRR 18 271

L AR SR MEE R RPRERHOR B (Fusarium oxysporum) ZJRIFIEHIE - (A ~ B) (EHLHH
{ERERZEHL (C ~ D) BPEERZEE - $E7E F. oxysporum Fo-50 2 (A ~ C) 3 wk B (B ~ D) 5 wk 1% 2 i f#H -

Fig. 1. Pathogenicity tests of Fusarium oxysporum on Oriental cymbidiums. Symptoms of (A, B) young and (C, D)
mature pseudobulbs by inoculation with F. oxysporum Fo-50 on the wounded pseudobulbs (A, C) 3 wk and (B, D) 5
wk after inoculation.

2. GOUE/MEEREERE B RMURS E 2o
Table 2. Effect of wounds on the disease incidences of Oriental cymbidiums pseudobulb rot inoculated with Fusar-
ium oxysporum Fo-50 and Fo-51 isolates for 12 wk.

Disease incidence (%)

C. sinense ‘Bao-shan’ C. ensifolium ‘Yu-hua’
Treatment Fo-50 Fo-51 Fo-50 Fo-51
no-wound 25.0b" 25.0b 12.5b 25.0b
roots-wounded 100.0 a 100.0 a 100.0 a 100.0 a
pseudobulbs-wounded 100.0 a 100.0 a 100.0 a 100.0 a
seedlings-wounded 100.0 a 100.0 a 100.0 a 100.0 a

“ Disease incidence (%) = (Number of plants which showed symptom of pseudobulb rot/Total number of plants) x 100%.
¥ Means within a column followed by the same letter are not significantly different at 5% by least significant difference (LSD) test.

By Rtk 3 d By 53 PR 5 T RETE A i PRI ’5”* HAREREE R AU 295 % 53 75l By 62.5% ~ 50.0%
TR B 100% M2 AHE R T & 25.0% ; F#fdE Fo-51 53 BEpRAIIE fs”‘f‘f_%ﬁ/”zﬂ
ke 28 d HY53 PREE 15 L F2  Fo-50 %%ﬁffﬁiﬁf ’ F575.0% ~ 37.5% K 12.5% > HEHE K57
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Table 3. Effect of inoculation timing of Fusarium oxysporum Fo-50 and Fo-51 to the pseudobulbs separated from
the mother plants on disease incidence of pseudobulb rot of Oriental cymbidiums 12 wk after inoculation.

Disease incidence (%)

C. sinense ‘Bao-shan’

C. ensifolium “Yu-hua’

Days after pseudobulbs were sepatated Fo-50 Fo-51 Fo-50 Fo-51

0 100.0 100.0 a 100.0 a 100.0 a
3 100.0 a 75.0a 100.0 a 100.0 a
7 50.0b 50.0b 62.5b 75.0b
14 50.0b 25.0 be 50.0b 375¢
28 25.0¢ 125¢ 25.0c¢ 12.5d

“ Disease incidence (%) = (Number of plants which showed symptom of pseudobulb rot/Total number of plants) x 100%.
¥ Means within a column followed by the same letter are not significantly different at 5% by least significant difference (LSD) test.
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(gladiodi) 60-80% {87 (Barrera-Necha et al.
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Study on the Pathway of Infection by Pathogen of
Oriental Cymbidiums Pseudobulb Rot

Chiao-Wen Huang', Jin-Hsing Huangz’*, Yi-Ching Li®, Chun-Wei Chen®, Szu-Lun Lai’, and
Ting-Fang Hsieh®

Abstract

Huang, C. W., J. H. Huang, Y. C. Li, C. W. Chen, S. L. Lai, and T. F. Hsich. 2023. Study
on the pathway of infection by pathogen of Oriental cymbidiums pseudobulb rot. J. Taiwan
Agric. Res. 72(3):267-275.

Pseudobulb rot disease caused by Fusarium oxysporum is a major limiting factor of Oriental
cymbidiums cultivation in Taiwan. In order to shorten the growth period, farmers usually use a shoot
diving method for propagation instead of using tissue culture plantlets. However, the disease incidence
of pseudobulb rot was up to 100% when the 1% generation shoot from the diseased mother plant were
replanted in pots. Furthermore, the replanted plants of the 2™ and 3" generation shoots from the diseased
mother plants showed moderate high disease incidences, suggesting that the disease plantlets or gener-
ation shoots come from the disease plant were the major inoculum source. In the artificial inoculation
tests, both the young and mature Oriental cymbidiums pseudobulbs showed similar disease incidence
after individual inoculation with wound treatment. In another inoculation test, with wound treatment,
including on roots, pseudobulbs, and seedlings, the inoculated plants showed 100% disease incidences,
significantly higher than the no wound treatment (25% or less), indicating that wound was an important
factor to promote the disease development. In the further inoculation tests, both of the most popular
cultivars (C. sinense ‘Bao-shan’ cultivar and C. ensifolium ‘Yu-hua’ cultivar) showed high (75.0-100%),
moderate (50-75%) and low (12.5-25%) disease incidence on the replanted plantlets 3, 7 and 28 days
after pseudobulbs were separated, respectively. The results of this study provides an important reference
for developing the further control measures of pseudobulb rot disease in Taiwan.

Key words: Cymbidium, Pseudobulb rot, Fusarium oxysporum, Disease ecology.
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