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ABSTRAK 

 

Satu kajian telah dijalankan untuk mengkaji potensi rintangan tiga rumpai padi iaitu 

Cyperus iria, Echinocloa crus-galli dan Oryza sativa var sylvatica kepada racun herba 

imidazolinone. Kajian ini dijalankan menggunakan Rekabentuk Rawak Lengkap dengan tiga 

replikasi. Parameter yang di ambil ialah kandungan klorofil, peratusan hidup, berat basah 

akar dan berat kering akar. Data bagi peratusan hidup, berat basah akar dan berat kering akar 

di ambil 21 hari selepas rawatan di jalankan. Kesemua data dianalisis menggunakan Analisis 

Variasi (ANOVA) menggunakan Sistem Analisi Statistik (SAS) untuk menguji perbezaan 

antara rawatan dan perbezaan min di tentukan dengan kaedah LSD (Less Significant 

Difference). Peratusan hidup (%) di analisis secara probit menggunakan perisian Statistical 

Package SPSS untuk menentukan LD50 (jumlah imidazolinone yang diperlukan untuk 50% 

kematian). Data menunjukkan Cyperus iria mempunyai peratusan hidup yang tertinggi iaitu 

sebanyak 53%, apabila disembur dengan imidazolinone, diikuti dengan Echinochloa crus-

galli, (10%), manakala Oryza sativa var sylvatica dapat dikawal sepenuhnya oleh 

imidazolinone. LD50 bagi Cyperus iria juga tinggi berbanding spesies lain iaitu 3.178 g ai L
-

1
. Ini menunjukkan antara ketiga-tiga rumpai padi tersebut, Cyperus iria mempunyai risiko 

rintang terhadap racun imidazolinone.  



© C
OPYRIG

HT U
PM

xiv 
 

 

ABSTRACT 

 

This experiment was conducted to examine the potential resistance of three rice weeds 

species, namely Cyperus iria, Echinochloa cruss-galli and Oryza sativa var sylvatica to 

imidazolinone herbicide. Different doses of imidazolinone herbicide (0, 0.275 g ai L
-1

. 0.55 g 

ai L-
1
, 1.10 g ai L

-1
 and 2.20 g ai L

-1
) were used as the treatment. The experiment was 

conducted in Randomized Completely Block Design (RCBD) with three replications. The 

parameters measured were amount of chlorophyll content, percentage of survival, fresh 

weight of roots and dry weight of roots. Data percentage of survival, root fresh weight and 

root dry weight were taken for 21 days after the treatments. Data were analysed by Analysis 

of Variance (ANOVA) using Statistical Analysis System (SAS) to test significance and the 

means were separated to Least Significant Difference (LSD). Plant survival (%) was 

subjected to a probit analysis by using the Statistical Software Package of SPSS in order to 

determine the LD50 (the amount of imidazolinone required for 50% death) value. At the 

recommended rate of imidazolinone, Cyperus iria had the highest percentage of weed 

survival which was 53%, followed by Echinochloa crus-galli (10%), while Oryza sativa var 

sylvatica was completely controlled by imidazolinone. LD50 for Cyperus iria also indicated 

the highest which was 3.178g ai L
-1

 compared to other weed species. This shows that 

Cyperus iria has the highest risk of potential resistant towards imidazolinone herbicide. 
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CHAPTER 1 

  

1.0 INTRODUCTION 

 

Weed control in agriculture includes physical and cultural practices such as 

cultivation, burning, crop rotations and grazing. However, herbicides have been 

used as the important weed control tools due to agronomic and economic reasons. 

In Malaysia, herbicides have been used widely as a weed control in agriculture 

sector (Kuan et al, 1990). However, the repeated use of herbicide may develop 

herbicide resistance in some weeds in the population (Kuan et al, 1990). This 

resistance development has become the problem to the farmers. 

 

Resistance is a survival of a section of the population following treatment with 

herbicide dosage lethal to the normal population. The development of resistance 

of weed species to herbicide is among of main problem faced by growers in 

Malaysia especially in rice field production. In Malaysia, Saramollagrass 

(Ischaemum rugosum) was the first weed evolved resistance to Group D/22 

herbicides in 1989 and infests rubber and vegetables (Heap, 2000). Twenty weed 

species have been reported to develop resistance to one or more herbicide modes 

of action in Malaysia, predominantly in rice fields (Heap 2014). 
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Clearfield® production system is new variety of paddy which is MR 220CL1 

and MR 220CL2 that includes the use of imidazolinone herbicide as the 

component of the system in that paddy production (MARDI, 2012). This 

imidazolinone herbicide has been used to control the population of weeds in the 

Clearfield rice fields. Imidazolinone herbicide, under the trade name OnDuty™ 

(active ingredient imazapyr and imazapic) is the herbicide used to control weeds 

in Clearfield® production system of paddy (BASF, 2010). However, recently, in 

early 2014, farmers in Titi Serong, Perak and Kuala Sanglang, Perlis have 

reported that imidazolinone herbicide failed to adequately control the weeds 

population in their Clearfield® rice fields, 

 

As a way to solve the problems, an experiment was conducted to examine 3 

major weeds species in rice field in order to ascertain if resistance to 

imidazolinone herbicide did occur in these 3 weed species. The 3 weed species 

that were used for this experiment are Cyperus iria, Echinochloa cruss-galli and 

Oryza sativa var sylvatica, which were found to highly infest many rice fields in 

Kuala Sanglang. Those 3 rice weeds species were sprayed with 5 different doses 

of imidazolinone herbicide as the treatments of the experiment. The objectives of 

the experiment were to examine the potential risk of resistant in 3 rice weed 

species to imidazolinone and to quantify the level of resistance in each weed 

species to imidazolinone.  

 

 

 



© C
OPYRIG

HT U
PM

 
 

35 
 

REFERENCES  

 

Ahmad-Hamdani, M. S. Mechelle, J.Owen. Qin Yu. and Stephen B. Powles. 

(2013) Herbicide Resistance Endowed by Enhanced Rates of Herbicide 

Metabolism in Wild Oat (Avena spp.). Weed Science 61:1, 55-62. 

Al-Khatib, K., Petterson, D.E. and Regehr, D.L., 2000. Control of imazetahpyr-

resistant common sunflower (Helianthus annuus) in soybean (Glycine max) and 

corn (Zea mays). Weed Technol. 14, 133-139. 

BASF, 2010. The Clearfield Production System for Rice. Retrieved 15 October 

2014 from http://agproducts.basf.us/products/clearfield-rice.html. 

Bruniard, J.M. and Miller, J.F. 2001. Inheritance of imidazolinone-herbicide 

resistance in sunflower. Helia 24, 11-16. 

David, E.,J. (2013). Weed management in small holder rice production in the 

tropics. Retrieved from http://ipmworld.umn.edu/chapters/johnson.htm 

Galinato M., Moody K., Piggin C. M. 1999. Upland rice weeds of South and 

Southeast Asia. IRRI. Philippines. 

Hall L.M. and Devine M.D. 1990. Cross-resistance of a chlorsulfuron-resistant 

biotype of Stellaria media to a triazolopyrimidine herbicide. Plant Physiol. 93: 

962-966. 

Heap, I. 2000. International Survey of Herbicide Resistant Weeds. Retrieved 30 

September 2014 from www.weedscience.org.  

http://agproducts.basf.us/products/clearfield-rice.html
http://www.weedscience.org/


© C
OPYRIG

HT U
PM

 
 

36 
 

Heap, I. 2014. International Survey of Herbicide Resistant Weeds. Retrieved 20 

September 2014 from www.weedscience.org. 

Kuan C.Y., Ann L.S., Ismail A.A., Leng T., Fee C.G. and Hashim K. 1990. Crop 

loss by weeds in Malaysia. In: Proceedings of the Third Tropical Weed Science 

Conference (Kuala Lumpur, Malaysia, 4–6 December 1990). Malaysian Plant 

Protection Society, Malaysia, 1–21. 

Mallory-Smith, C.A. and Retzinger JR, E.J. 2003. Revised Classification of 

Herbicides by Site of Action for Weed Resistance Management Strategies1. Weed 

Technol. 17: 605-619. 

MARDI, 2012, Institut Penyelidikan dan Kemajuan Malaysia. Retrieved 1 

October 2014 from http://www.mardi.gov.my/ 

Matzrafi, M., Gadri, Y., Frenkel, E., Rubin, B., & Peleg, Z. (2014). Evolution of 

herbicide resistance mechanisms in grass weeds. Plant Science, 229(0), 43-52. 

doi:http://ezproxy.upm.edu.my:2099/10.1016/j.plantsci.2014.08.013 

Moody K. and De Datta S.K. 1982. Integration of weed control practices of rice in 

tropical Asia. In: Weed Control in Small Farms (ed. by Soerjani M.). BIOTROP 

Special Publication No. 15. SEAMEO–BIOTROP, Bogor, Indonesia, 34–47. 

Moss, S. R. (2002) Herbicide-Resistant Weeds, in Weed Management Handbook, 

Ninth Edition, Blackwell Science Ltd, Oxford, UK. doi: 

10.1002/9780470751039.ch11 

Powles S.B., Lorraine-Cowwill D.F., Dellow J.J and Preston C.  1998. Evolved 

resistance to glyphosate in rigid ryegrass (Lolium rigidum) in Australia. Weed Sci. 

46, 604-607 

http://www.weedscience.org/
http://www.mardi.gov.my/


© C
OPYRIG

HT U
PM

 
 

37 
 

Shaner, D. (2012). Imidazolinone herbicides. Bioactive Heterocyclic Compound 

Classes: Agrochemicals, , 83-89. 

Suria, J. A. S. M., Shukor, A. J., Moshiur, M. R., Azmi, M., & and Selamat, A. 

(2011). Eficiancy and economics of different herbicide in aerobic rice 

system.10(41) doi:10.5897/AJB11.433 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	1. FRONT PAGE
	2. Inside cover page
	3. Certification-abstract
	4. Chapter123



