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Fig. 1. The diseased amaryllis showed red spot with streak symptoms caused by Fusarium proliferatum on stalk after harvesting

(A), leaf (B), inner bulb (C), surface of bulb (D), and root (E).
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Fig. 2. Colony characteristic and conidiospore morphology of Fusarium proliferatum caused red spot disease of amaryllis.

Colony showed light orange to pink on PDA slants (A), and had purple to black pigment (B). Marcoconidia were slender,

almost straight (C), and microconidia form in chains (D) from monophialides (E) and polyphialides (F). (bar = 10 um)
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Table 1. The pathogenicity test of Fusarium proliferatum isolated from diseased amaryllis

Disease severity (0-3)°

Isolate’

Bulb Leaf

CK (water) 0.0b° 0.0c
MB-001 20a 25ab

MB-004 2.2a 1.7b
MB-008 2.2a 2.0ab
MB-009 22a 2.2 ab
MB-011 25a 2.3ab
MB-012 2.2a 2.2ab
MB-013 20a 25ab
MB-015 2.3a 2.0ab
MB-018 20a 2.2ab

MB-020 27a 27a
TJP-1267-14 20a 2.0ab
TJP-1267-16 2.3a 25ab

! Each isolate was inoculated on 6 bulbs or leaf tissues, and seven artificial wounds were made on each sample tissue. Data
were recorder at 3" day after inoculation.

% The disease severities were assayed on a scale of 0-3: 0 = healthy; 1 = red spot on inoculated tissue; 2 = red streak symptom
around inoculated tissue; 3 = rot on inoculated tissue.

% Values followed by the same letter in each column are not significantly different at P> 0.05 according to LSD test.

R~ AlEEFFEAIE 2 Fusarium proliferatum 73 AIEEFCAYEUR T THIE
Table 2. The virulence of Fusarium proliferatum isolated from different hosts on amaryllis
Disease severity (0-3)°

1
Isolate Host source Bulb Coaf
CK (water) - 0.0 b’ 0.0d
F2017-23 Phalaenopsis 20a 1.8ab
TJP-1026-1 Cattleya 22a 1.8ab
TJP-1026-3 Cattleya 18a 1.0c
TJP-1155-1 Cymbidium 18a 20a
TJP-1155-3 Cymbidium 20a 15b
TJP-1155-5 Cymbidium 23a 1.8ab
TJP-1155-6 Cymbidium 20a 12¢c
TJP-1236-1 Oncidium 20a 10c
TJP-1248-4 Amaryllis 22a 20a
TJP-1267-14 Amaryllis 25a 20a
TJP-1267-16 Amaryllis 25a 20a

! Each isolate was inoculated on 6 bulbs or leaf tissues, and seven artificial wounds were made on each sample tissue. Data
were recorded at 3" day after inoculation.

2 The disease severities were assayed on a scale of 0-3: 0= healthy; 1 = red spot on inoculated tissue; 2 = red streak symptom
around inoculated tissue; 3 = rot on inoculated tissue.

¥ Values followed by the same letter in each column are not significantly different at P> 0.05 according to LSD test.
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Table 3. Effect of artificial wounds on disease severity of amaryllis red spot disease caused by Fusarium proliferatum

Disease severity (0-3)°

H 1 1
Experiment Isolate Host source Artificial wounds Non-wounds

A CK (water) - 0.0c¢’ 0.0
TJP-1155-5 Cymbidium 22b 0.0

TJP-1267-14 Amaryllis 3.0a 0.0

TJP-1267-16 Amaryllis 3.0a 0.0

B CK (water) - 0.8b 0.0
MB-013 Amaryllis 20a 0.0

MB-020 Amaryllis 17a 0.0

! The experimental periods of Experiment A was from 9 August to 23 August, 2011, and Experiment B was from 19 March to 2

April, 2012. Each isolate was inoculated onto leaf tissues with or without artificial wounds. Data were recorded at 14™ day

after inoculation.

% The disease severities were assayed on a scale of 0-3: 0 = healthy; 1 = red spot on inoculated tissue; 2 = red streak symptom

around inoculated tissue; 3 = rot on inoculated tissue.

® Values followed by the same letter in each column are not significantly different at P> 0.05 according to LSD test.
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Fig. 3. Effect of pathogen inoculation of plant leaf and detached leaf fragment on disease severity of amaryllis red spot caused
by Fusarium proliferatum MB-013 and MB-020. “c.c.” meant Pearson correlation coefficient of disease severities between

inoculation of plant leaves and detached leaf fragments.

7
«MB-013 Y =-0.0009x + 0.0409x2 - 0.2745x + 1.5703
R2=0.9691

6 h
= EMB-020 Y = -0.0007x% + 0.0259x2 - 0.0064x + 0.4142
© R? = 0.9597 -
T
—
E 5 1
£
S
[¢}]
©
- 4 7
3
2 3
o
m
©
O 2 1
>
=

1 -

O L] L] T L] T L] L] T

4 8 12 16 20 24 28 32 36 40
Temperature (°C)
Y ~ SR I AR B B R AR RV 2 -
Fig. 4. Effect of temperature on mycelial growth of Fusarium proliferatum MB-013 and MB-020 causing red spot disease of

amaryllis (error bar= 95% confidence interval among temperatures).
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Fig. 5. Effect of temperature on disease severity of red spot disease of amaryllis caused by Fusarium proliferatum MB-013 and

MB-020. (error bar= 95% confidence interval among temperatures).
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proliferatum FI/EEERREER 5375 [REEBE (yellow spot)
BT (black spot) & “AUREA - WikES [RESE BRI F
proliferatum & 5 B race Y o [ 5[#E B BERH A F
proliferatum 7E% £y race B ZAMAIAEEZ _HERES
BAEFFEE M I F proliferatum & = GG
Tk wiEA fumonisins B deoxynivalenol 325 s 575 A ~
BRNER ek E 2 ME © -

FF 2 SRR F. proliferatum =] BLELp R i 44—
TFEEEY) - 40 F proliferatum B2 F oxysporum &z F.
solani E [#EZEEEZER% (dry rot of Cymbidium orchids) @9
EFLBIE A S5 (Fusarium wilt) - ACsg 2 AT 85 Bipolaris
australiensis ~ Curvularia lunata & Alternaria tenuis &% 7K
FE A% (rice spikelet rot disease) ¥ o #Kifi 0 F
proliferatum & IR{FE(ETS H AT » RSB A G ELE A,

I [ 2B W ] [T ER PR AR R s B L e o B A 2 < (B2
FEREEAY SR T - R proliferatum S ERAyE0p 5 1L
R H B TR N LG OREA G R
Shahnazi Z A (2012) B[ > BHZ2&RFRL (Piper nigrum)
= LJE (vellowing disease) Fedpsfhk o] 45 &[5 HF 0 B
F| F. proliferatum B F. solani 73tk - {H /28 EREE
HiE F solani A & B M LAY IEE © HIE - R
proliferatum J2& 7 & B H MR R iR V) — e & RIS
TEVIRE ? AIA PR — DR -

KIFeEE AR E A (B —) ~ IEE B - FE
(F—) WRFEREEER () ~ @l T ARl > &
TEIEFEHT 3 EHYZRBENE (red spot of amaryllis) {%EHip
5 B F proliferatum Ffr5 [iEE » 43 Bk -h i i McRitchie
9+ Chandel @82 Tarabeih “¥% A Bt [RERE LI
Stagonospora curtisii * {511 E A5 R F fx 3 B RLRTE
s R AR R SR T R B 5 4H AR B A TEBUE(S
LIl ig = RETATH3RpE (R= -~ B=) - MERAEH
MIEE VBRI » TERENR 230 ] R (B2 EmeH &
EAR2-3 Ki% - AEAEY) R RN B AT S RGN » 9%
EFRBURITE Z BN & - h5h - IEAE 0 E KB

o
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SRR SR E L > (IR ER A S %4 A HAEA
MR A S E -

A% 15 A 25 e F FH TR R E Y R i o0 B (S 210 Y
F. proliferatum E#% - G55 77 B MG REEH (5K
) 1y F2017-23 » T35 [EMIISREEE R HIR R EURET > 5
B B ANy TIP-1155-1 ~ TIP-1155-3 ~ TJP-1155-5
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PERLE AN TRE SRR TSR T (MARER)
153k F2 A SEREHY TIP-1026-1 1 TIP-1026-3 43k
By E SO LB TIP-1236-1 43 #fik - AILE T SIEI B
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PEFCRERE I SERPTA A R v 5 [RETRBERR A (%
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A5 EHEFERBER « AWTZRAF ST F proliferatum
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ABSTRACT

Su, J. 1, Chen, Y. H.2, Chien, L. Y.}, Huang, J. H.}, and Hsieh, T. F3*. 2011. First report of Amaryllis red spot disease caused
by Fusarium proliferatum in Taiwan. Plant Pathol. Bull. 20: 78-89. (* Plant Pathology Division, Agricultural Research Institute,
Council of Agriculture, Wefeng, Taichung, Taiwan, R.O.C.; ? Department of Biological Science and Technology, China Medical
University, Taichung, Taiwan, R.O.C.; * Floriculture Research Center, Taiwan Agricultural Research Institute, Council of
Agriculture, GuKeng, YunLin, Taiwan, R.0.C.; * Corresponding author, E-mail: tfhsieh@tari.gov.tw; Fax: +886-5-5820835)

The field survey was conducted at Houli, Taichung in April and July, 2011. The floral peduncle of amaryllis surveyed
showed red spot with streak symptom appearing on cutting part one to three days after harvesting. The quality and market value
of cut flower were obviously affected by disease infection significantly. Diseased symptom not only appeared on peduncle,
but also on leaves, inner and surface of bulb and root surface. The disease incidence of amaryllis red spot was up to 62% in
field surveys and the wound was recognized as the initial stage of disease development. The colony characteristics of isolates
from diseased plants showed light orange to pink on potato dextrose agar (PDA). On water agar (WA), conidiophores of tested
isolates are monophialides or polyphialides, and arrangements of micro-conidiospores are in chain or false head; however,
marco-conidiospores were rare produced in WA or PDA. According to Koch’s postulates, the isolates of MB-013 and MB-020
were chosen and submitted for further molecular identification by using sequence comparison of internal transcribed spacer
(ITS) of ribosomal DNA after pathogenicity test. The pathogen causing the new recorded amaryllis red spot disease was
identified as Fusarium proliferatum (Matsushima) Nirenberg. Optimum temperatures for mycelial growth of pathogen were
ranged from 24 to 28°C, and the growth rates were ranged from 5.2 to 5.9 mm/day. Optimum temperatures for disease
development were ranged from 24 to 28°C, but nil disease symptom was observed at 8 and 36°C.

Keywords: amaryllis, Fusarium proliferatum, red spot disease, new recorded disease



