MULTI-GENETIC ANALYSIS OF Colletotrichum spp. ASSOCIATED WITH POSTHARVEST DISEASE
OF FRUITS

ANTHRACNOSE IN SPECIAL REGION OF YOGYAKARTA

SILMI ZHAFARINA, Dr. Ir. Arif Wibowo, M. Agr. Sc.; Ani Widiastuti, S.P., M.P., Ph.D

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENTS

Page

COVER .o e e [

APPROVAL PAGE ..ottt i

STATEMENT PAGE ... .o iii

ACKNOWLEDGMENT ....cotiiiiiiiiiiiieieeteteeee ettt e e eeeeeeee e e e eeaeaaeaeaeaeeeeeeeeeeeeeeaeeeeeeaereeeees iv

TABLE OF CONTENTS ..ot Vi

LIST OF TABLES ... ittt bnnbnneee vii

LIST OF FIGURES ......uutiiiiiiiiiiiiiiiiiiiiiiiiiiieseeaeaaesaasssassssessasssssssssssssssssssssssssnnnnnns viii

A IS Y S iX

Y = 1S I Y 3 PP PPPPPPPPPPP X

[. INTRODUGCTION ...utitttttttttttssssssasssasssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssnsnes 1

1.1 BACKGIOUNGS ... .o 1

2 U 0T L= PP 3

[I. LITERATURE REVIEW ....ooiiiiiiiiiiiiiiiiitiuieieeeeeunessnenesensesssasssnssssesesssnessnnennnn 4

2.1 LItErature REVIEW ......iiiie e e et s s e e e e e et e s e e e e e eeeeaennns 4

2.1.1 Anthracnose Disease 0N FrUItS...........ouuuiiiiiiie e 4

2.1.1.1 Importance of Anthracnose DiSease.............cccevvvveeeieeeeeeeeviinnnnnn. 4

2.1.1.2 Symptoms of Anthracnose Disease on Fruits..........ccccccvvvvvvvennen. 4

2.1.2 ColletotriCNUM SPP...cciiiiiiiiiiiiiieeeeee e 5

2.1.2.1 Lifestyle of Colletotrichum Spp. ......coviieiiiieeeiicee e, 5

2.1.2.2 Life cycle of Colletotrichum Spp. ......ccoeeeiiieeiiiiicee e, 6

2.1.2.3 Species Complex of Colletotrichum.............ccoevvviiiiiiiiiiiiiiiiiiinnn, 7

2.1.2.4 Cross-infection Potential of Colletotrichum species..................... 9

2.1.3 Multi-gene Technology to Differentiate Colletotrichum Species............. 10

2.2 HYPONESIS ..o 13

[II. MATERIAL AND METHODS......oottititiitiiiiiuiierinenesnnnnnnennrnennnnnernnnnnnnnn... 14

G 0 I T g T = 1 o N = Lo 14

I Y= =T g = U= T (o 1Y 11 Lo o R 14

3.2.1 FruitS SAMPIING ..eeeveeeiiiiiiiiiiiiiiiiiiiiiiieiiiiiieeeeeeee bbb eeeeeeeeeeeeeeeeeeeneeeenenee 14

3.2.2 Isolation of Colletotrichum SPP. .....cuviiiiiii e 14

3.2.3 Purification of Colletotrichum spp. with Single-spore Isolation .............. 14

3.2.4 MorphologiCal ANAIYSIS.........uuuuuuiiiiiiiiiiiiiiiiiiiiiieiieeeieieeeieeeeeeeeeeeeeeeeeeeeee 14

3.2.5 Molecular 1dentifiCation............ccovvieeiiiiiii e e e 15

3.2.6 Multi-gene Phylogenetic ANAlYSIS ........coiieeeiiiiiiiiiiiee e 16

3.2.7 Cross-INfECION TEST .....cvuiiiiii e eeeeeaenes 19

IV. RESULTS AND DISCUSSION ...ttt e e 20

I S 20

4.1.1 Anthracnose Symptoms 0N FruitS.........cccceeeii i, 20

4.1.2 Culture and Conidia Morphology ..........ccccvviiiiiiiiiiiiiiiiiee 21

4.1.3 Molecular [dentifiCation .............ooviiiiiiiiiiiiieeeee e 26

4.1.4 Multi-gene Phylogenetic ANalySis ...........uiiiiiiiiiiiiiii e 26

4.1.5 CrosS-iNfECHION TESL.....cciiiieeiiicie e 28

A 1Yo 1 3= (o o PP 30
4.2.1 Identification and Characterization of Colletotrichum Species from

I () o oF= L 1 30

4.2.2 Cross-infection POENCY .........ccouviiiiiiiiiiiiiiiiiiee e 32

V. CONCLUSION ..ottt ettt e et ettt et e e e e e e e e e eeeeeeaeeeeaeeeaeeeees 34

ST R 0] o] 1113 [0 LRSI 34

5.2 SUQUESTIONS ...oeiiiiiiiiiiiieeeee ettt 34

BIBLIOGRAPHY ...ttt e e e e et e et e et e et e e et e eaaaees 35

Vi



MULTI-GENETIC ANALYSIS OF Colletotrichum spp. ASSOCIATED WITH POSTHARVEST DISEASE
OF FRUITS

ANTHRACNOSE IN SPECIAL REGION OF YOGYAKARTA

UNIVERSITAS SILMI ZHAFARINA, Dr. Ir. Arif Wibowo, M. Agr. Sc.; Ani Widiastuti, S.P., M.P., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

LIST OF TABLES

Page

Table 1. A list of Colletotrichum species associated with tropical fruits .................... ... 8
Table 2. Primers names and primer sequences in this study ...........ccccoeeeeeeriiiiiinnnnnn. 15
Table 3. Temperature and time for each step of primers used in this study............... 15
Table 4. Isolates used for multi-genetic analysis in this study ...........ccccoooeeeiiiiiiinnnnnn. 17
Table 5. Colony and conidia characteristic of each isolates Colletotrichum spp. from

varied tropical fruitS in YOQYaKarta ...............euuuuueeemmimmmiiiiniiiiiiiiiiiiiieneenneennnns 22
Table 6. Percentage of fruits length infected in cross-infection test of Colletotrichum

species oN tropiCal frUItS.......cooi e e i 29

Table 7. Cross-infection potency of Colletotrichum species among tropical fruits...... 29

Vii



UNIVERSITAS
GADJAH MADA

MULTI-GENETIC ANALYSIS OF Colletotrichum spp. ASSOCIATED WITH POSTHARVEST DISEASE
OF FRUITS

ANTHRACNOSE IN SPECIAL REGION OF YOGYAKARTA

SILMI ZHAFARINA, Dr. Ir. Arif Wibowo, M. Agr. Sc.; Ani Widiastuti, S.P., M.P., Ph.D

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

LIST OF FIGURES

Page
Figure 1. Anthracnose symptoms in tropical fruits caused by Colletotrichum spp.....20
Figure 2. Dendrogram of all isolates Colletotrichum spp. from tropical fruits ............ 23
Figure 3. Representative isolates of Colletotrichum Spp. ..........ccccciiiiiiiiiiiiiiiiiiiinin. 25
Figure 4. PCR results for Colletotrichum species from varied tropical fruits. ............. 26
Figure 5. Phylogenetic analysis using Maximum likelihood (ML) algorithm ............... 27

viii



	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES

