NEMATICIDAL ACTIVITY OF LANTANA CAMARA FOR CONTROL
OF ROOT-KNOT NEMATODE (MELOIDOGYNE SPP.)

Ganesh Ghimire

T.U. Registration No: 5-1-48-52-2005
T.U. Examination Roll no: 18296
Batch: 067/068

A thesis submitted in partial fulfilment of the
requirements for the award of the degree of Master of

Science in Zoology with special paper Parasitology

Submitted to
Central Department of Zoology
Institute of Science and Technology
Tribhuvan University
Kirtipur, Kathmandu
Nepal
December, 2014



DECLARATION

| hereby declare that the work presented in this thesis has been done by myself, and has
not been submitted elsewhere for the award of any degree. All sources of information

have been specifically acknowledged by reference to the author(s) and institution(s).

Date: .o

Ganesh Ghimire



RECOMMENDATIONS

This is to recommend that the thesis entitled “NEMATICIDAL ACTIVITY OF
LANTANA CAMARA FOR CONTROL OF ROOT-KNOT NEMATODE
(MELOIDOGYNE SPP.)” has been carried out by Ganesh Ghimire for the partial

fulfillment of Master’s Degree of Science in Zoology with special paper Parasitology.

This is his original work and has been carried out under our supervision. To the best of

our knowledge, this thesis work has not been submitted for any other degree in any

institutions.

Date: ..o

Supervisor Co-supervisor

Prof. Dr. Ranjana Gupta Assoc. Prof. Arvind K. Keshari
Head of Department PMC, TU

CDZ, TU, Kathmandu, Nepal Kathmandu, Nepal



LETTER OF APPROVAL

On the recommendation of supervisor “Prof. Dr. Ranjana Gupta” and co-supervisor
“Assoc. Prof. Arvind K. Keshari” this thesis submitted by Ganesh Ghimire entitled
“NEMATICIDAL ACTIVITY OF LANTANA CAMARA FOR CONTROL OF ROOT-
KNOT NEMATODE (MELOIDOGYNE SPP.)” is approved for the examination and
submitted to the Tribhuvan University in partial fulfillment of the requirement for

Master’s Degree of Science in Zoology with special paper Parasitology.

Date: oo

Prof. Dr. Ranjana Gupta

Head of Department

Central Department of Zoology
Tribhuvan University

Kirtipur, Kathmandu, Nepal



CERTIFICATE OF ACCEPTANCE

The thesis work submitted by Ganesh Ghimire entitled “NEMATICIDAL ACTIVITY OF
LANTANA CAMARA FOR CONTROL OF ROOT-KNOT NEMATODE
(MELOIDOGYNE SPP.)” has been accepted as a partial fulfililment for the requirements

of Master’s Degree of Science in Zoology with special paper Parasitology.

EVALUATION COMMITTEE

Head and Supervisor
Prof. Dr. Ranjana Gupta
Central Department of Zoology

Trivhuvan University

External examiner Internal examiner

Date of Examination: ..................oo....



ACKNOWLEDGEMENTS

| wish to express my sincere gratitude and deep respect to my supervisor Prof. Dr.
Ranjana Gupta for having the pleasure of working under her guidance and well
supervision. | am highly indebted to my co-supervisor Associate Prof. Arvind K. Keshari
for his constant and encouragement, support and his availability thereby creating an

excellent working environment.

| am thankful to Prof. Dr. Rajani Malla and Mohan Bahadur Shrestha of Central
Department of Biotechnology for providing lab facilities and encouragement to conduct

my thesis work.

I would also like to thank Prof. Dr. Pramod Kumar Jha of Central Department of Botany

for providing me greenhouse for my research work for the culture of root knot nematode.

| am thankful to Mr. Janak Subedi, Mr. Ashok Bam and Dr. Mahendra Maharjan of

Central Department of Zoology for valuable suggestion at the time of proposal writing.
| like to thank Mr. Suraj Baral for helping me on my statistical analysis.

My sincere thanks go to Mr. Rishi Baral, Mr. Shyam Pun, Mr. Abishara Panaj Basukala,
Mr. Bishnu Thapa, Mr. Subarna Ghimire, Mr. Dhiraj Lamsal, Mr. Amrit Gurung, Mr.
Shreeram Poudel, Mr. Pharvab Kumar Shah, Mr. Shivish Bhandari and all friends of
CDZ, for their kind support, suggestion and help on this thesis work. Some of them were
already mention on the list above which goes to prove that the atmosphere at the lab has

been fantastic.

In the last but not the least, | am very much thankful to the University Grant Commission

(UGC/Nepal) Sanothimi, Bhaktpur, Nepal for providing research grant for this research.



CONTENTS

Pages
Declaration i
Recommendations I
Letter of Approval ii
Certificate of Acceptance iv
Acknowledgements v
Appendices viii
List of Tables IX
List of Figures IX
Abbreviations/Acronyms X
Abstract Xi
1. INTRODUCTION 1-5
1.1. Background 1-3
1.2. Introduction of Meloidogyne spp. 3
1.3. Introduction of Lantana camara 4
1.4. Objectives 4
1.5. Rational of the study 5
2. LITERATURE REVIEW 6-10
3. MATERIALS AND METHODS 11-13
3.1 Study area 11
3.2 Plant material 12

3.3 Preparation and storage of aqueous leaf extract 11

vi



3.4 Source of root-knot nematode (Meloidogyne spp.) 12

3.5 Laboratory (in vitro) experiment 13
3.6 Statistical analysis 13
4. RESULTS 14-18
4.1 Effect of different concentration of aqueous extracts of Lantana camara 14

on mortality of juveniles of Meloidogyne species after 12 hrs

4.2 Effect of different concentration of aqueous extracts of Lantana camara 15
on mortality of juveniles of Meloidogyne species after 24 hrs

4.3 Effect of different concentration of aqueous extracts of Lantana camara 16
on mortality of juveniles of Meloidogyne species after 48 hrs

4 .4 Comparative view of different concentration of aqueous extract of 17
Lantana camara on mortality of juveniles of Meloidogyne species after
12hrs, 24hrs and 48hrs, respectively.

5. DISCUSSION 19-20
6. CONCLUSION AND RECOMMENDATIONS 21

7. REFERENCES 22-30

Vii



LIST OF APPENDICES

Appendice Title of Appendices

1

Number of nematode immobilize and mobilize during the test by 10% 31
plant extract in three different three replication
Number of nematode immobilize and mobilize during the test by 50% 32
plant extract in three different three replication
Number of nematode immobilize and mobilize during the test by 100% 33

plant extract in three different three replication

Taxonomic position of Meloidogyne spp. 34
Morphological description of Meloidogyne spp. 34-37
Life cycle of Meloidogyne spp. 37-38
About Lantana plant 39-40
Photoplates 41-42

Laboratory test 43

viii



Table

Figure

10

11

LIST OF TABLES

Title of table
Mean number of larval mortality in different aqueous concentrations
at 12hrs, 24hrs and 48hrs

LIST OF FIGURES

Title of Figures
Nepal showing the location of Kirtipur

Percentage mortality of juveniles of Meloidogyne spp. in different
concentration of aqueous extract of Lantana camara leaf

in vitro at 12hrs

Percentage mortality of juveniles of Meloidogyne spp. in different
concentration of aqueous extract of Lantana camara leaf

in vitro at 24 hrs

Percentage mortality of juveniles of Meloidogyne spp. in different
concentration of aqueous extract of Lantana camara leaf

in vitro at 48 hrs

Comparative percentage mortality of juveniles of Meloidogyne spp.

in different concentration of aqueous plant extract of Lantana camara

at 12hrs 24hrs and 48hrs respectively

Anatomy of Meloidogyne species

Showing root infected by root-knot nematode

Showing female root-knot nematode along with egg mass
Showing J; larva of Meloidogyne spp.

Diagram of the life cycle of root-knot nematode, Meloidogyne spp.

Showing apical part of Lantana spp.

18

11

14

15

16

17

36

36

36

37

40



12

13

14

15

16

17

18

19

20

21

22

23

Hand picking of Lantana camara

Allowing Lantana camara to dried up in hot air oven
Grinding apical part of Lantana camara

Weighting of Lantana camara

Allowing to shoke for 24 hrs

Centrifuging of Lantana camara

Storing the stock solution of plant extract in refrigerator
Source of root-knot nematode collected from Kirtipur area
Maintaining suitable temperature for hatching in J, larvae
Allowing aqueous extract of Lantana camara over Meloidogyne spp
Counting mobile and immobile J, under microscope

Consulting with co-supervisor in lab

41

41

41

41

42

42

42

43

43

43

43

43



ADP

FOA

GM

ha

ICIMOD

J2

Js

NARC

mm

SEM

SPSS

UuGC

LIST OF ABBREVIATIONS

Micron

Adenosine triphosphate

Food and Agriculture Organization
Gelatinous matrix

Hector

International Centre for Integrated Mountain Development
Second stage juvenile

Fourth stage juvenile

National Agriculture Research Council
Revolutions per minutes

Scanning electronic microscope
Statistical package for social studies

University Grant Commission

xi



ABSTRACT

Root- knot nematode is an obligate parasite of more than 200 plant species including
agricultural, horticultural and woody plants. It causes conspicuous galls in the root due to
which plant suffer from vascular damage which disturbs water and mineral uptake.
Synthetic nematicide is one of the primary means of nematode control, however, of their
higher cost, unavailability at the time of need and the hazards they pose as environment
pollution, plants having nematicidal effect are used these days. The present study was
conducted to explore the potential of locally available plant species for the control of
root-knot nematode. In this study, nematicidal effect of Lantana camara was evaluated
for the control of Meloidogyne spp. Various concentrations of aqueous leaf extracts of
Lantana camara were assessed in vitro conditions against second stage juveniles (J,) of
Meloidogyne spp. Study showed 50% of Lantana camera solution at 48 hrs of incubation
period and above showed effective in immobilizing second stage of larvae (J;) of
Meloidogyne spp. The standard concentration ‘S’ of leaf extract was found to be highly
nematostatic in which 98.66% of juveniles were paralyzed in 48hrs. Similarly, 57.66% of
nematode were paralyzed when applied 50% of leaf extract concentration in 48hrs.
Further research is needed to evaluate their efficacy under greenhouse and field

conditions.
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