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Invited Lectures

1L 01
‘Morphological and biological characterization of Fusarium species associated with ear

rot disease of corn and their pathogenicity
£ Darnetty and $Baharm/rlm Salleh
' Department of Plant Pests and Discascs, Faculty of Agriculturc. Andalas University, LimauManis- 25163 Padang,
Indonesia; *School of Biological Scicnces, UniversitiSains Malaysia. 11800 Minden. Pulau Pinang, Malaysia
Email: dametty_06/¢:vahoo.com

Fusarium car rot isuniversally important and the most destructive discascs throughout the world and not only causes
‘signiﬁcant losscsbut also produced harmful mycotoxins to animals and humans. A total of 141 strains of
I<usariumspecics werce isolated from comn plants showing typical car rot sympioms in Indonesia. Malaysia, and
Thailand by using the semi-selective medium (peptone pentachloronitrobenzene agar, PPA). These strains of
vl"u.mriun’m'crc identificdmorphologically and biologicallvand then the identified Fusarium species .were tested for
their pathogenicity.  Threc  Fusarium  specics  were  identified  morphologically —as  Fusarium  in
j(iibbcrcllqﬁq‘ikuroispccics complex. Gfsc (105 strains. 74.5%) /7 verticillioides (78 strains), F. proliferatum (24
strains), and [ subglutinans (3 strains) and five specics from other section (36 strains, 25.5%), I graminearum (14
strains), F. oxysporum (8 strains), F. solani (1 strains) dan/: semirectum (13 strains). Out of 105 Fusarium in GFsc,
63 strains were identificd as MAT-1, 25 strains as MA7-2. and 17 strains could not identified and crossed with nine
standars testers, three mating population of Fusarium were identified as MP-A, Gibberellamoniliformis (68
strains,64,76%), MP-D, G. intemedia (21 strains, 20%) and MP-E. (5. subglutinans (3 strains, 2.9%) and 13 strains
(12.38%) could not be identified. All strains mophologically identified as I verticillioides, I proliferatum and I
.js‘uhglu!inam‘ were identified as MP-A. MP-]) and MP-J. respectively, The results of study indicated that the
jmorphological identification was consistent with the biological identification. The results of pathogenicity test
showed thatall/usarium species caused the discase with different severitics. The most aggressive of Fusarium
specics were the strains of I gramincarumwithdiscase scverity (DS) (ranging from 94.3% to 98.7%). The diseasc.
severity of I verticilioides, I proliferatum. and I° subglutinans were also high enough, (17.3 - 29.1%), (9.1 - 17.2
%) and (7.3 - 15.6%) respectively, and significantly different from those inoculated with /o graminearum F.
semitectum, I- solaniand £ oxysporum also infected corn cars. but with significantly less discase severity (0.93%-
3.33%)

IL 02

Powdery mildew of apple (MaluvdomemcaBorkh) in Uttarakhand Himalayas
: K. P. Singh', R K Prasad’ and A. Singh’

'Department of Plant Pathology, College of Agriculturc, G B Pant University of Agriculture & Technology,
Pantnagar, Udam Singh Nagar: *College of Forestry. Uttarakhand University of Horticulture & Forestry, Ranichauri,
Tchn Garhwal:’Department of Agriculture, Himalayan Institute of Pharmacy and Research, Atak Farm, Rajawala,

: Dehradun, Uttarakhand
! Emall.kpsmgh.gbpuatf(g,gmall.com

Powdery mildew caused by Podosphacraleucoiricha (ENl. &Ev.)alm., has became a persistent discase problem on
susceptible cultivars of apple in Uttaranchal Himalayas. Apple growing arcas in Uttar;mchal hills were visited more
th"m once during the year 2002 and 2017. The overwintering mildew (initial pathogen population) is a key primary
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Morhological and biological characteristics of
Fusarium species associated with ear rot disease of
corn and their Pathogenicity

Darnetty '
Baharuddin salleh ?

IDepartment of Plant Pests and Diseases, Faculty of Agriculture, Andalas
University, Limau Manis 25163, Padang, Indonesia
2School of Biological Sciences, Universiti Sains Malaysia, 11800 Minden, Pulau
Pinang, Malaysia.
Corresponding author: E-mail: darnetty 06(@yahoo.com



. INTRODUCTION

1. Corn is one of the important crops used as foods and feeds

2.  Fusarium ear rot is the most common fungal disease on corn all over the world,
including southeast Asia

3. The disease not only reduces the quantity and quality of corn yield but also affects
animal and human health because of mycotoxin production by fungus Fusarium
(FUM, MON, ZEN, BEA)

4. So far, the research on the disease has been done intensively in the temperate
countries but not in the tropical countries, including Indonesia, Malaysia and
Thailand.

5. The climate is the important factor that influences the growth and spread of
Fusarium

6. The disease is caused by several species of Fusarium. F verticillioides formerly
known as F. moniliforme, is the most frequently occurring species. Others such
as F. proliferatum and F. subglutinans and F. graminearum



Il. Objectives

1. To identify Fusarium species from corn showing typical
ear rot symptoms based on morphological
characteristics (Morphological identifcation)

2. To determine the mating population (MPs) of Fusarium
iIn Section Liseola i.e. based on their ability to produce
perithecia (Biological identification)

3. to determine whether or not the identified Fusarium
species isolated from corn showing typical ear rot
symptoms are pathogenic.




lll. MATERIALS AND METHODS

1. Fusarium strains

143 strains of Fusarium species associated with ear rot disease of
corn were collected from different locations in Indonesia, Malaysia
and Thailand

2. Mating Population testers

Nine Mating Population testers (MP-A to MP-I) were obtained from the
Fusarium Stock Collection Section, School of Biological Sciences, USM



3. Morphological characteristics

\ Samples were surface sterilized [

1

\ Plated on PPA (semi selective medium) [

4

\ Single spore isolation 1

1

\ Pure culture 1

Grown on PDA
Macroscopic characteristics

Grown on PPA
Microscopic characteristics

-Macroconidia (shape, size)

- aerial mycelium -Microconidia (shape, size, formation
- growth rates e.g. chains, false heads)
- pigmentations -Chlamydospores (presence/absence,

formation, wall)
-Conidiation ( monophialide,polyphialide)

Fusarium species were determined




4. Mating populations (MPs)

Before crosses performed, mating type MAT-1 and MAT-2 of
Fusarium strains had been diagnosed by molecular methods

Testers were grown on agar plates (CA) Fusarium spp. were grown on agar
—>  female slants (CM) —— male

= ]
-

Conidial suspension of Fusarium spp.

—
Crossing ’
4

Incubation

!

Perithecia



4. Pathogenicity Test

Corn cobs
|

Surface sterilized

|

Injected with fungal suspension
(108/ml)



IV. RESULTS

1. Morphological characteristics

143 Fusarium strains

8 Fusarium species

F. verticillioides (79, 55.24%)

F. proliferatum (24,16.76% )— Section Liseola (106 strains,74.13%)
F. subglutinans (3, 2.1%)

F. graminearum (9.79%)

F. oxysporum (5.59%)

F. solani (0.7%)

F. semitectum (9.09%)

F. chlamydosporum (0.7%)
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F. verticillioides

Morphological characteristics of F. verticillioides. A-B. Microcondia in situ, C.Macroconidia (a),
Microconidia (b), D. Swollen hyphae

Colony features of some strains of F. verticilioides



F. proliferatum
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A B C D

Morphological chcracteristicistics of F. proliferatum. A-B. Microcondia in situ, C. Macroconidia,
D.Microconidia: Peer shape (a). Obovoid (b)

Colony features some strains of F. proliferatum



F. subglutinans

—A

C

Morphological characteristics of F. subglutinans. A. Microconidia in situ,
B. Macroconidia and C. Microcondia

Colony features of some
strains F. subglutinans



F. graminearum
b 7

/C
20 pm 20 pm

VRS N
A B

Morphological  characteristics of F = graminearum. A.
Macroconidium: (a) food-shaped basal cell, (b) tapered apical cell,
(c) widest part of macroconidia at the upper region B.
Chlamydospores in chain (arrow)

Colony features some strains of F. gramnearum



F. oxysporum
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Morphological characteristics of F. oxysporum. A. Microconidia in
false head from short monophialide (arrow), B. Macroconidia (arrow),
C. Chlamydospores: (a) single, (b) in pair (¢) in chain, and D.
Microconidia: (a) Kidney shape, (b) Oval shape

Colony features some strains of
F. oxysporum



F. solani
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Morphological characteristics of F. solani. (A-B) Microconidia in
false head (a) with long monophialide (b), C. Chlamydospore in
chain, D. Macroconidia and E. Microconidia; (a) 1 cell, (b) 2
cells.



F. semitectum

b—> )

Morphological characteristics of F. semiectum. A. Mesoconidia in situ, B. Macroconidia (a). Mesoconidia

(b), C. chlamydospores (arrow)

Colony features some strains of F. solani



F. chlamydosporum
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Morphological characteristics of F. chlamydosporum. A. Microconidia
in situ (arrow), B. Macroconidia, C. Oval microconidia; (a) 1 cell, (b)
2 cells and D. Chlamydospores in pair



2. Mating Populations (MPs)

Fusarium spp MP-A |MP-D |[MP-E |ND

F. verticillioides 68 10
(78 strains)

F.proliferatum 19 6
(25strains)

F. subglutinans 3 |0
(3 strains)

ND: Not Detected



MP- A
G. moniliformis




MP-D
G. intermedia




MP-E
G. subglutinans




3. Pathogencity Test

Disease severity (DS) of corn ear rot at two weeks after inoculation with

strains of Fusarium spp.

Fusarium species Strain Location DS (%)
F. verticillioides Q55690 Sarawak, Malaysia 18.57 ef
OLNO02000 East Java, Indonesia 20.03 def
OLNO02150* West Sumatra, Indonesia 22.00 de
OLNO02290 North Sumatra, Indonesia 29.13 ¢
HLNO01550 Tak Fa, Thailand 17.30 efg
OLN02820 West Sumatra, Indonesia 25.17 cd
F. proliferatum S52730 Sabah, Malaysia 11.43 hij
HLNO1510%* Buri, Thailand 17.20 efg
OLN02950 West Sumatra, Indonesia 15.20 fgh
OLN02800 North Sumatra, Indonesia 9.17 ij
F. subglutinans S48950* Sabah, Malaysia 7.33 ik
OLNO03190 West Sumatra, Indonesia 13.20 ghi
OLNO03390 West Sumatra, Indonesia 15.63 fgh
F. graminearum OLNO03010 West Sumatra, Indonesia 98.67 a
OLNO03050 West Sumatra, Indonesia 96.83 a
OLNO03110 West Sumatra, Indonesia 9427 a
OLNO03120 West Sumatra, Indonesia 97.50 a
OLNO03130 West Sumatra, Indonesia 96.60 a
F. oxysporum R4730 Perlis, Malaysia 207 1
OLNO03820 Aceh, Indonesia 1.57 1
F. solani HLN00690* Takhli, Thailand 1.23 1
OLN02280 North Sumatra, Indonesia 093 1
F. semitectum OLNO02940 West Sumatra, Indonesia 333 1
F. chlamydosporum OLNO02830 West Sumatra, Indonesia 79.23 bNO
Control OLN03200 West Sumatra, Indonesia 0.00 1




Ear rot symptom on corn cobs at 2 weeks after
inoculation with F. raminearum



V. CONCLUSSIONS

1. Ear rot disease on corn have been distributed in Indonesia, Malaysia and
Thailand

2. Eight Seven species of Fusarium with ear rot disease on corn were
identified
(F. verticillioides, F. proliferatum, F. subglutinans, F. graminearum, F.
oxysporum, F.solani, F. semitectum, F. chlamydosporum.

3. Three mating population (MP-A, MP-D and MP-E) were discovered in
Section Liseola

4. MP-A (F. verticillioides) was the most dominant species associated with ear
rot disease of corn

5. F. graminearum is the most virulent and followed by F. chlamydosporum
and F. Verticillioides
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