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rot disease of corn.pqrd their pathogenicity
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Indoncsia: tschoolof Biological Scicnccs. UnivcrsitiSains Malavsia. lltl00 Minden. Pulau Pinang, Malavsia
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I;rtserirtnr car rot isunivcrsallS'important and thc rnost dcstructirc discascs throughout thc rvorld and not only causes

significant losscsbut also produccd harnrlirl rrrvcotoxins to arrirnals and hunrans. A total of l4l strains of
',lit.rariumspccics rvcrc isolatcd from corn plants shon'ing tvpical car rot svmptollls rn Indoncsia. Malaysia, and

l-hailand hr. using thc scmi-selective mcdium (pcptonc pcntachloronitrobenzene agar, PPA). These strains of
,lttsttrium*'crc idcntificdmorphologicallr,and biologicallrand tlten thc idcntiflcd Fusarium spccies,rvcre tcstcd for

,thcir pathogcnicitr'. Threc Fttsarium spccics \\'crc idcntificd nrorphologicallv as l;tr.sariunt in

Gihbercttaftrlhrrolspccics complcr G.fsc (105 strains. 745o1') l; vcrticillioides (78 strairrs). li. proli./bratun (24

strains), md It-. subglutinons (3 strains) and fivc spccics fronr othcr scctiort (36 strains, 255%\.|i. gramineonrm (14

strains), F. oxrsponrm (8 strains), F. solani (l strains) dtnl;. .tctrrrtcctum (13 strains). Out of l0-5 Fusarium in GFsc,

(l3 strains rvcrc idcntificdas MAT-1,25 strains as L,lA'l'-2. and l7 strains could not idcntified and crosscd s,ith nine

standars tcstcrs, thrcc mating population of Fusrrium rrcrc iclcntificd as MP-A. Gihberellamonili.formis (68

strains,64,76%), MP-D, G. intemedia (21 strairrs, 2096) and MP-E. (i. .vtbulutinans (3 strains. 2.9oh) and l3 strains

'(12.3t1%) ccruld rrot bc idcntificd. All strains nrophologicallv idcrrtrficd as l;'. varticillioidcs.l;. proli.fcratum utd Ii,
'subglutinan.r rvcrc idcntificd as Ml'-A. Ml'-D and lvlt'-l'.'rcspcctivclr'. Thc rcsults of studv indicated that the

horphological idcntification \\'as consistcnt rlith thc biologrcal idcntificalion. The rcsults of pathogeniciq, test

Shorvcd thatall/,irrarlrrzr spccics causcd thc discaso n,ith ditltrcnt sct'critics. Thc most aggrcssive of liltsarium

spccics rvcrc tlrc strains of l;. gramincarrrrnvithdiscasc scvcrit\ (DS) (ranging fronr 94 3%r to 987o/o\. Tlre diseasc

tcvcritl, of [" t,articilioicles, [;. prol|/brarlrnr. and l; srthglttrino,?.r \\'cre also high cnough, (17.3 -29.1%1.(9.1 - 17.2

%) and (7.3 - 15.6'/r) rcspcctivclr', and significantlr diffcrcrrt liorn thosc irroculated rvith /r grantineanrm .F'.

,rcnriteclttnr, l;'. ;;olaniitnd li. ox1,511171'111n also infcctcd corn cars. lttrt rvith significantlv less diseasc scverit], (0.93Yo-

3.33%) i,

IL 02

Porvderymirdew*^'*{rf,';;l!l';:g!:ftni,ilT!r,'}rrrttarakhandHimaravas

i 'Dcpartmcnt of Plant Patholog.v-, Collcgc of Agriculturc. G B Pant University of Agriculture & Technology,
lPantnagar, Udanr Singh Nagar: 2collcgc of Forcstn'. Uttarakhancl Univcrsitv of Horticulture & Forestry, Ranichauri,

TchriCarhu'al:rDcpartmcnt of Agriculturc. Himalal'an Institute of Pharnrao,and Research, Atak Farm. Rajarvala,
Dehradun, Uttarakhand

Email :kpsingh. gbpuat@gmail.com

Porvdcry, mildcrr,causcd by Podosphacraleuutricha (Ell. &Ev.)alrr.. has becamc a persistent discase problem on

iusccptiblc cultivars of applc in Unaranchal Hinralal'as. Apple grorving areas in Uttarfnchal hitls were visited more

than oncc during thc 1'car 2002 and 2017. Thc ovcrrrintcrirrg rrrildcrr,(initial pathogcn population) is a key primarv
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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

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

I. INTRODUCTION



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

in 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.

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

in 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.

II. Objectives



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

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

III.  MATERIALS AND METHODS

1. Fusarium strains1. Fusarium strains

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

2. Mating Population testers2. Mating Population testers



3. Morphological  characteristics3. Morphological  characteristics

- aerial mycelium

- growth rates

- pigmentations

-Macroconidia  (shape, size)

-Microconidia (shape, size, formation

e.g. chains, false heads)

-Chlamydospores (presence/absence,

formation, wall)

-Conidiation ( monophialide,polyphialide)

Samples were surface sterilized

Plated on PPA (semi selective medium)

Single spore isolation

Pure culture

Grown on PDA

Macroscopic characteristics

Grown on PPA

Microscopic characteristics

Fusarium species were determined 



Testers were grown on agar plates (CA)
female 

Testers were grown on agar plates (CA)
female 

Fusarium spp. were grown on agar 
slants (CM)                  male
Fusarium spp. were grown on agar 
slants (CM)                  male

Conidial suspension of Fusarium spp.Conidial suspension of Fusarium spp.

CrossingCrossing

PeritheciaPerithecia

IncubationIncubation

Before  crosses  performed, mating type MAT-1 and MAT-2  of  

Fusarium strains had been diagnosed by  molecular methods

4. Mating populations (MPs)4. Mating populations (MPs)



4. Pathogenicity Test

Injected  with fungal suspension 
(106/ml)

Injected  with fungal suspension 
(106/ml)

Corn cobsCorn cobs

Surface sterilizedSurface sterilized



IV. RESULTS

1.  Morphological characteristics

143 Fusarium strains143 Fusarium strains

8 Fusarium species8 Fusarium species

1. F. verticillioides (79,  55.24%)
2. F. proliferatum  ( 24, 16.76% )
3. F. subglutinans ( 3, 2.1%)
4. F. graminearum (9.79%) 
5. F. oxysporum (5.59%)
6. F. solani (0.7%)
7. F. semitectum (9.09%)
8. F. chlamydosporum (0.7%) 

1. F. verticillioides (79,  55.24%)
2. F. proliferatum  ( 24, 16.76% )
3. F. subglutinans ( 3, 2.1%)
4. F. graminearum (9.79%) 
5. F. oxysporum (5.59%)
6. F. solani (0.7%)
7. F. semitectum (9.09%)
8. F. chlamydosporum (0.7%) 

Section Liseola  (106 strains,74.13%) 



A                                             B                                       C                    D

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

F. verticillioides

a

b

Colony features of  some strains of F. verticilioides



F. proliferatum

A                                                  B                                                C                        D

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

a

b

Colony features some strains of F. proliferatum



F. subglutinans

Morphological characteristics of F. subglutinans. A. Microconidia in situ,

B. Macroconidia and C. Microcondia

A B C

Colony features of some 

strains F. subglutinans

A B C



F. graminearum

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)

b

a

c

A B

Colony features some strains of F. gramnearum



F. oxysporum

A B

C D

Morphological characteristics of F. oxysporum. A. Microconidia in

false head from short monophialide (arrow), B. Macroconidia (arrow),

C. Chlamydospores: (a) single, (b) in pair (c) in chain, and D.

Microconidia: (a) Kidney shape, (b) Oval shape

Colony features some strains of 

F. oxysporum

a
b

c

a

b



F. solani

A B C

D E

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. 

a a

b b

c

a

b
Colony features some 

strains of F. solani



F. semitectum

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

(b), C. chlamydospores (arrow)

A B C

a

b

Colony features some strains of F. solani



F. chlamydosporum

A B

C D
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

Colony features some strains of 

F. chlamydosporum



2.  Mating Populations (MPs)

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

F. verticillioides

(78 strains)

F.proliferatum

(25strains)

F. subglutinans

(3 strains)

68

19

3

10

6

0

ND: Not Detected



MP- A
G. moniliformis

MP- A
G. moniliformis



MP- D
G. intermedia

MP- D
G. intermedia



MP-E
G. subglutinans

MP-E
G. subglutinans



Fusarium species Strain Location DS (%)

F. verticillioides

F. proliferatum

F. subglutinans

F. graminearum

F. oxysporum

F. solani

F. semitectum

F. chlamydosporum

Control

Q5569O

OLN0200O

OLN0215O*

OLN0229O

HLN0155O

OLN0282O

S5273O

HLN0151O*

OLN0295O

OLN0280O

S4895O*

OLN0319O

OLN0339O

OLN0301O

OLN0305O

OLN0311O

OLN0312O

OLN0313O

R473O

OLN0382O

HLN0069O*

OLN0228O

OLN0294O

OLN0283O

OLN0320O

Sarawak, Malaysia

East Java, Indonesia

West Sumatra, Indonesia

North Sumatra, Indonesia

Tak Fa, Thailand

West Sumatra, Indonesia

Sabah, Malaysia

Buri, Thailand

West Sumatra, Indonesia

North Sumatra, Indonesia

Sabah, Malaysia

West Sumatra, Indonesia

West Sumatra, Indonesia

West Sumatra,  Indonesia

West Sumatra,  Indonesia

West Sumatra,  Indonesia

West Sumatra,  Indonesia

West Sumatra,  Indonesia

Perlis, Malaysia

Aceh, Indonesia

Takhli,Thailand

North Sumatra, Indonesia

West Sumatra, Indonesia

West Sumatra, Indonesia

West Sumatra, Indonesia

18.57 ef

20.03    def

22.00    de

29.13    c

17.30    efg

25.17 cd

11.43    hij

17.20    efg

15.20    fgh

9.17 ij

7.33     jk

13.20     ghi

15.63    fgh

98.67 a

96.83     a

94.27 a

97.50     a

96.60     a

2.07 l

1.57 l

1.23      l

0.93      l

3.33      l

79.23   b NO

0.00     l

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

strains of Fusarium spp.

3. Pathogencity Test



Ear  rot  symptom on corn cobs  at 2 weeks  after 

inoculation with F. raminearum



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

.

V. CONCLUSSIONS
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