


1100046022 Perpustakaan 
Universiti Malaysia Terengganu (UMT) 

111111111111 
1100046022 

Screening of glyphosate, fluazif op-p-butyl and glufosinate 
resistant and susceptible biotypes of goosegrass in Perak, Keda 
and Terengganu / Franci Anak Julop. 

PERPUSTAKAAN 

KOL&J UNIVERSITI SAINS & TEKNOLOGI MALAYSIA 

21030 KUALA TERENGGANU 

· J 100046022

HAKIM� 
PFRPUSTAKMN KUSTEM 

Lihat sebelah 



. . . Perpustakaan Un1vers1t1 Malaysia Terengganu (UMT)

SCREENING OF GL YPHOSA TE, FLUAZIFOP-P-BUTYL AND GLUFOSINA TE 
RESISTANT AND SUSCEPTIBLE BIOTYPES OF GOOSEGRASS IN 

PERAK, KEDAH AND TERENGGANU 

By 

Franci Anak Julop 

Research Report submitted in partial fulfillment of 
the requirements for the degree of 

Bachelor of Science (Biological Sciences) 

Department of Biological Sciences 

Faculty of Science and Technology 
KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

2006 



This project should be cited as: 

Franci, J. 2006. Screening of glyphosate, fluazifop-p-butyl and glufosinate resistant and 
susceptible biotypes of goosegrass in Perak, Kedah and Terengganu. 
Undergraduate thesis, Bachelor of Science in Biological Sciences, Faculty of 
Science and Technology, Kolej Universiti Sains dan Teknologi Malaysia. 53p. 

No part of this project report may be produced by any mechanical, photographic, or 
electronic process, or in the form of phonographic recording, nor may it be stored in a 
retrieval system, transmitted, or otherwise copied for public or private use, without 
written permission from the author and supervisor (s) of the project. 

1100046022 



JABATAN SAINS BIOLOGI 
FAKUL Tl SAINS DAN TEKNOLOGI 
KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

PENGAKUAN DAN PENGESAHAN LAPORAN 
PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: Screening of 
glyphosate, fluazifop-p-butyl and glufosinate resistant and susceptible biotypes of goosegrass 
in Perak, Kedah and Terengganu oleh Franci ak Julep, no. matrik: UK 8055 telah diperiksa 
dan semua pembetulan yang disarankan telah dilakukan. Laporan ini dikemukakan kepada 
Jabatan Sains Biologi sebagai memenuhi sebahagian daripada keperluan memperolehi 
ljazah Sarjana Muda Sains (Sains Biologi), Fakulti Sains dan Teknologi, Kolej Universiti 
Sains dan Teknologi Malaysia. 

Disahkan oleh: 

Cop Rasmi: 

DR. CHA THYE SAN 
Pensyarah Jaba1an Sains iiologi 

. fakuhi Sains dan Teknolo i KoleJ U111¥ersi1i Sliins dan Teknoloaf Mala (KUSTEM) • ys,a 
21030 Kuala Tert:ngJllnu.

Penyelia Kedua (jika ada) 
Nama: 
Cop Rasmi 

Dr. Chu:h Tse Seng 
Pensyar;,11 

Jabntan Agr:ite:Znologi 
F k lti Agroteknc!ogi dan Sa1ns Makanan -

Kol:j �nivcrsiti Saim; dan Teknologi M3\ays1a
21030 Kualn Terengganu. 

Ketua Jabatan Sains Biologi 
Nama: 
Cop Rasmi: 

PROF. MADYA DR. NAKISAH BT. MAT AM!tll 

Ketua 

Jabatan Sains Biologi 
Fakulti Sains dan Teknologi 

Kolej Universiti Sains dan Teknologi Mal,l¥8Ul 
(KUSTEM) 

21030 Kuala :r.erengganu 

Tarikh: .. !..1.��1..�.�.�.� 

Tarikh: .. :./. ?.l. .�.'?.C?..� .. . .

Tarikh: ..... :./_r(!.�.�.�. 



ACKNOWLEDGEMENT 

Thanks be to God, because for his blessing and mercy, that I manage to complete this 

thesis. First and foremost, I would like to express my deepest gratitude and appreciation 

to my main supervisor, Dr. Cha Thye San for his guidance, constructive, encouragement, 

and support throughout this study. Special and sincere thanks also to my second 

supervisors, Dr. Chuah Tse Seng for his guidance, comments and advice. 

Special thanks to my beloved parents, brothers, sisters and all my family members for 

their endless love and support. I would like to express my appreciation and thanks to my 

friends specially my coursemates (Biology) for their support. Special thanks my 

housemates (Shirley, Anne, Wella, Kim and Margreta) for their helping hand and support 

throughout this study. Thanks to my team member, Thanes for her help in this study. 

My deepest gratitude to all the lab assistant for their guidance and help throughout this 

study. Last but not least, it is my pleasure to thank all others who have contributed in one 

way or another to my work for their help, guidance and support. 

11 



TABLE OF CONTENTS 

ACKNOWLEDGEMENT 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF SYMBOLS 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

CHAPTERl INTRODUCTION 

l. I Introduction 

1.2 Importance of study 

1.3 Objectives 

CHAPTER2 LITERATURE REVIEW 

2.1 Eleusine indica (L.) Gaertn 

2.1..l Morphology 

2.1.2 Distribution 

2.1.3 Chemical Control 

2.2 Glyphosate 

2.2.1 Chemical and Physical Properties 

2.2.2 Herbicide Use 

2.2.3 Mode of Action 

Ill 

PAGES 

ii 

vi 

vii 

viii 

ix 

X 

xi 

1 

4 

4 

5 

5 

7 

7 

8 

8 

9 

9 



2.3 Fluazifop-p-butyl 10 

2.3.l Chemical and Physical Properties 11 

2.3.2 Herbicide Use 12 

2.3.3 Mode of Action 12 

2.4 Glufosinate 13 

2.4.1 Chemical and Physical Properties 13 

2.4.2 Herbicide Use 14 

2.4.3 Mode of Action 14 

2.5 Herbicide Resistance Cases 15 

CHAPTER3 METHODOLOGY 

3.1 Seed Collection of Goosegrass 18 

3.2 Herbicides 21 

3.3 Seed Processing and Sowing 21 

3.4 Screening for Resistant (R) and Susceptible (S) 22 

Biotypes of Goosegrass 

CHAPTER4 RESULTS 

4.1 Screening of Herbicide Resistance of Goosegrass 23 

in Perak 

4.2 Screening of Herbicide Resistance of Goosegrass 27 

in Kedah 

4.3 Screening of Herbicide Resistance of Goosegrass 29 

in Terengganu 

IV 



Perpustakaan 
Universiti Malaysia Terengganu (UMT) 

DISCUSSION 31 CHAPTERS 

CHAPTER6 

6.1 

CONCLUSION AND RECOMMENDATIONS 

6.2 

REFERENCES 

APPENDICES 

Conclusion 

Recommendations 

CURICULUM VITAE 

V 

39 

40 

41 

46 

53 



LIST OF TABLES 

PAGES 

Table 2.1 Herbicide resistance of goosegrass globally 16 

Table 2.2 Herbicides-resistant weeds in Malaysia 17 

Table 3.1 Location where the seeds of goosegrass were collected 19 

Table 4.1 Screening of herbicide resistance on goosegrass populations 25 

from Perak 

Table 4.2 Survivability of goosegrass populations from Perak after 26 

herbicidal treatment 

Table 4.3 Screening of herbicide resistance on goosegrass populations 28 

from Kedah 

Table 4.4 Survivability of goosegrass population from Kedah after 28 

herbicidal treatment 

Table 4.5 Screening of herbicide resistance on goosegrass populations 30 

from Terengganu 

Table 4.6 Survivability of goosegrass population from Terengganu after 30 

herbicidal treatment 

vi 



LIST OF FIGURES 

PAGES 

Figure 2.1 Eleusine indica (L.) Gaertn 6 

Figure 2.2 The structural formula of glyphosate 8 

Figure 2.3 Mode of action of glyphosate 10 

Figure 2.4 The structural formula of fluazifop-p-butyl 11 

Figure 2.5 The structural formula of glufosinate 13 

VII 



LIST OF ABBREVIATIONS 

LDso Lethal dose 

a. e. ha·1 Active equivalent per hectare 

a. i. ha·1 Active ingredient per hectare 

a. i. L·1 Active ingredient per liter 

Pa Pascal 

mPa Mega Pascal 

mmHg Millimeter of mercury 

PRE Pre-emergence 

kg ha·' kilogram per hectare 

g ha·' gram per hectare 

Vlll 



APPENDICES A 

Appendix A.1 

Appendix A.2 

Appendix A.3 

APPENDICES B 

Appendix B.1 

LIST OF APPENDICES 

Goosegrass (Eleusine indica) 

Plants before herbicidal treatment 

Plants after herbicidal treatment 

Some of the commonly used herbicide in 

Malaysian agriculture 

IX 

PAGES 

47 

48 

48 

50 



ABSTRACT 

This study was carried out in order to detect herbicide-resistant (R) and susceptible (S) 

biotypes of Eleusine indica (L.) Gaertn (goosegrass). Seeds of goosegrass were collected 

from several arable areas in Perak, Kedah and Terengganu of Peninsular Malaysia. Three 

types of herbicides were examined namely glyphosate, fluazifop-p-butyl and glufosinate. 

Seeds were sown and the seedlings were sprayed with the respective herbicide based on 

the recommended dose, in the greenhouse. The results revealed that four populations 

have developed resistance to glyphosate, such as Lawan Kuda, Taiping 2 (tapioca) 

(95.4%); Sim pang, Tai ping 4 (guava) (89.1 %); Simpang, Tai ping 1 (83.8%) of Perak and 

Kulim, Kedah (chili) (83.1 %). Other populations exhibit low survivability which ranging 

from 30 to 60%. Fluazifop-p-butyl-resistant biotypes of goosegrass also have been 

detected. These populations include populations from FELDA Perpulut (citrus), Perak 

and Kulim, Kedah (chili) with 74.3% and 83.1 % of survivability respectively. Besides, 

we had obtained a multiple resistance biotypes of goosegrass in Kulim, Kedah (chili) 

with the survivability of 70.2% to glyphosate and 83.1 % towards f1uazifop-p-butyl. There 

were no glufosinate-resistant biotypes of goosegrass found in this study, suggesting all 

goosegrass populations studied can be controlled with glufosinate. 
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KERINTANGAN TERHADAP GLYPHOSATE, FLUAZIFOP-P-BUTYL DAN 

GLUFOSINATE BAGI GOOSEGRASS DI NEGERI PERAK, KEDAH DAN 

TERENGGANU 

ABSTRAK 

Kajian ini telah dijalankan bagi mengesan kerintangan spesies rumpai iaitu Eleusine 

indica (L.) Gaertn (goosegrass). Biji benih rumpai ini telah dikutip dari beberapa lokasi 

di negeri Perak, Kedah dan Terengganu. Herbisid yang digunakan dalam kajian ini 

adalah, glyphosate, fluazifop-p-butyl dan glufosinate di mana, penyemburan dilakukan 

berdasarkan dos yang disyorkan. Proses penyemaian biji benih dan penyemburan anak 

pokok dijalankan di rumah kaca. Keputusan menunjukkan bahawa empat populasi adalah 

rintang terhadap glyphosate iaitu, Lawan Kuda, Taiping 2 (ubi) (95.4%); Simpang, 

Taiping 4 Uambu batu) (89.1%); Simpang, Tai ping 1 (83.8%) of Perak dan Kulim, Kedah 

(cili) (83.1 %). Populasi yang lain menunjukkan sifat kerintangan terhadap glyphosate 

dalam ju lat 30 hingga 60%. Selain itu, spesies rumpai ini juga rintang terhadap fluazifop

p-butyl. Populasi yang rintang adalah FELDA Perpulut (limau), Perak dan Kulim, Kedah 

(cili) dengan peratus kerintangan, masing-masing sebanyak 74.3% dan 83.1 %. Terdapat 

satu populasi iaitu, Kulim, Kedah (cili) telah mengalami kerintangan berganda dengan 

70.2% kerintangan terhadap glyphosate dan 83.1 % terhadap fluazifop-p-butyl. Has ii 

kajian juga mendapati bahawa tiada populasi yang rintang terhadap glufosinate dan ini 

menunjukkan bahawa glufosinate berkesan untuk mengawal populasi goosegrass bagi 

semua populasi yang telah dikaji. 
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