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ABSTRACT 

 

Weed management using chemical herbicides inevitably results in environmental 

pollution, herbicide resistance, and harm farmers and ecosystem as well. This study was 

conducted to evaluate the allelopathic effect of Batawali (T. tuberculata) on weed 

control and early growth of several rice varieties. T. tuberculata leaves powder was 

applied as early post-emergence herbicide to four different rice varieties which were 

MR219, MR220, MR263, and MR269. Data on the percentage of injury or mortality in 

weeds, number of tillers, plant height, number of leaves, and leaves chlorophyll content 

were recorded at certain time intervals after T. tuberculata application. Data on the 

shoot and root dry weights were recorded prior to panicle initiation stage. Application 

of T. tuberculata powder extract results in good weed control. However, allelopathic 

effect of T. tuberculata was unable to inhibit the growth of Leptochloa chinensis. 

Significant differences were obtained on plant height, tillers and leaves production, and 

shoot and root dry weight between treated and control MR219 variety. Between treated 

and control MR220 variety, the significant difference obtained was on the production of 

tillers. Significant differences were obtained on number of tillers, number of leaves, and 

shoot and root dry weight between treated and control MR263 variety. Between treated 

and control MR269 variety, the significant differences were obtained on number of 

leaves, and shoot and root dry weight. In conclusion, allelopathic effect of T. 

tuberculata results in good weed control. It also has different stimulatory and inhibitory 

effect on early growth of different rice varieties. MR220 variety had the lowest 

inhibitory effect among the tested varieties. 
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ABSTRAK 

 

Pengurusan rumpai menggunakan racun herba kimia pasti menyebabkan pencemaran 

alam sekitar, wujud ketahanan terhadap racun herba, dan memudaratkan petani dan juga 

ekosistem. Kajian ini dijalankan untuk menilai kesan allelopati Batawali (T. 

tuberculata) pada kawalan rumpai dan pertumbuhan awal bagi beberapa varieti padi. 

Serbuk daun T. tuberculata telah diaplikasikan sebagai racun rumpai pasca cambah 

peringkat awal ke atas empat varieti padi yang berbeza iaitu MR219, MR220, MR263, 

dan MR269. Data mengenai peratusan kecederaan atau kematian pada rumpai, jumlah 

anak padi, tinggi pokok, jumlah daun, dan kandungan klorofil daun telah direkodkan 

pada tempoh masa tertentu selepas aplikasi T. tuberculata. Data mengenai berat kering 

pucuk dan akar telah direkodkan sebelum peringkat pembentukan tangkai. Aplikasi 

ekstrak serbuk daun T. tuberculata memberi hasil kawalan rumpai yang baik. 

Walaubagaimanapun, kesan allelopati T. tuberculata tidak dapat merencatkan 

pertumbuhan L. chinensis. Perbezaan ketara diperolehi pada tinggi pokok, penghasilan 

anak padi dan daun, dan berat kering pucuk dan akar di antara varieti MR219 yang 

dirawat dan dikawal. Di antara varieti MR220 yang dirawat dan dikawal, perbezaan 

ketara diperolehi pada penghasilan anak padi. Perbezaan ketara diperolehi pada 

bilangan anak padi, bilangan daun, dan berat kering pucuk dan akar di antara varieti 

MR263 yang dirawat dan dikawal. Di antara varieti MR269 yang dirawat dan dikawal, 

perbezaan ketara diperolehi pada bilangan daun, dan berat kering pucuk dan akar. 

Secara kesimpulan, kesan allelopati T. tuberculata memberi hasil kawalan rumpai yang 

baik. Ia juga mempunyai kesan stimulasi dan perencatan yang berbeza pada 
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pertumbuhan awal varieti padi yang berbeza. Varieti MR220 mempunyai kesan 

perencatan yang terendah di antara semua varieti yang diuji. 
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CHAPTER 

 

1.0 INTRODUCTION 

 

Rice is a staple food for Malaysian and is grown on 673,745 ha of land in 

Malaysia. The annual production of paddy grain in Malaysia is about 2.6 million tons 

which also equals to RM 2 billion. Currently, the self-sufficiency level of Malaysian 

rice production is about 71.4 % and the remainder of 28.6 % is imported from other rice 

producer countries such as Thailand, Vietnam, Pakistan and India (Siwar et al., 2014).  

 

One of the challenges in Malaysian rice production is weed management. In any 

crop field, weeds affect crop growth as well as crop productivity. Currently, weed 

management practices in paddy field is through chemical herbicides. The application of 

chemical herbicides in paddy field results in environmental pollution and might cause 

harm to human and ecosystem. Therefore, biological control is chosen as a tool for 

weed management in paddy field. One of the biological control methods is by using the 

allelopathic effect of specific plant to control weeds population. According to Inderjit & 

Keating (1999), allelopathy can be defined as the ability of a plant to stimulate or inhibit 

the growth of other plants by producing an allelochemicals.  

 

 

 



© C
OPYRIG

HT U
PM

2 
 

The allelopathic effect of plant can be differentiate by additional factors which 

influence the effectiveness of allelopathic compounds in the environment such as 

different plant varieties which was conducted in this study. Based on the experiment 

conducted by Pukclai & Kato-Noguchi (2012), the inhibitory effect of the extract of T. 

tuberculata on shoots and root growth was different according to plant species. This 

indicates that there might be some differences on the effect of T. tuberculata on 

different rice varieties. The study, thus was designed to: 

1. Evaluate the allelopathic effect of Batawali (T. tuberculata) on rice weeds 

control as early post-emergence application. 

2. Quantify the vegetative growth responses of several rice varieties to the 

application of Batawali. 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

38 
 

REFERENCES 

 

Abdul Hamid, Z. A. (2012). Sikap & persepsi petani terhadap penggunaan herbisid di 
kawasan pengairan MUDA, Kedah.  

Ali, S., Shah, W. A., Bakht, J. & Jabeen, N. (2004). Comparison of sorghum extracts 
chemical and hand weeding management in wheat crop. J. Agron. 3(1), 59-67. 

An, M., Pratley, J. & Haig, T. (1998). Allelopathy: From concept to reality. 
Proceedings of the 9th Australian Agronomy Conference, 563-566.  

Aslani, F., Juraimi, A. S., Ahmad-Hamdani, M. S., Omar, D., Alam, M. A., Hashemi, F. 
S. G. & Uddin, M. K. (2014). Allelopathic effect of methanol extracts from 
tinospora tuberculata on selected crops and rice weeds. Acta Agriculturae 
Scandinavica, Section B–Soil & Plant Science 64(2), 165-177.  

Aslani, F., Juraimi, A. S., Ahmad-Hamdani, M. S., Omar, D., Alam, M. A., Hakim, M. 
A. & Uddin, M. K. (2013). Allelopathic effects of batawali (tinospora tuberculata) 
on germination and seedling growth of plants. Research on Crops 14(4), 1222-
1231.  

Awan, I. U., Wazir, I., Sadiq, M., Baloch, M. S., Shah, I. H., Nadim, M. A. & Bakhsh, 
I. (2011). Potential Application Of A Crop Extract For Weed Suppression As An 
Alternative For Chemical Weed Control In Rice. In 23rd Asian-Pacific Weed 
Science Society Conference. Volume 1: weed management in a changing world, 
Cairns, Queensland, Australia, 26-29 September 2011. (pp. 19-27). Asian-Pacific 
Weed Science Society. 

Azmi, M., Chin, D., Vongsaroj, P., & Johnson, D. (2005). Emerging issues in weed 
management of direct-seeded rice in malaysia, vietnam, and thailand. Rice is Life: 
Scientific Perspectives for the 21st Century, 196-198.  

Burkill, I. H. (1966). A dictionary of economic products of the malay peninsula vol. 2. 
(pp. 2204-2205). Kuala Lumpur: Ministry of Agriculture and Cooperative.  

Chinnusamy, C., Janaki, P., Arthanari, P. M. & Muthukrishnan, P. (2011). Effects of 
post-emergence herbicides on Water Hyacinth (Eichhornia crassipes)-tank culture 
experiment. In 23rd Asian-Pacific Weed Science Society Conference. Volume 1: 
weed management in a changing world, Cairns, Queensland, Australia, 26-29 
September 2011. (pp. 95-100). Asian-Pacific Weed Science Society. 



© C
OPYRIG

HT U
PM

39 
 

Dang Khanh, T., Huu Hong, N., Dang Xuan, T. & Min Chung, I. (2005). Paddy weed 
control by medicinal and leguminous plants from southeast asia. Crop Protection, 
24(5), 421-431. doi:http://dx.doi.org/10.1016/j.cropro.2004.09.020 

Datta, D. (1981). Principles and practices of rice production Int. Rice Res. Inst.  

Einhellig, F. A. & Leather, G. R. (1988). Potentials for exploiting allelopathy to 
enhance crop production. Journal of Chemical Ecology 14(10), 1829-1844.  

Gao, X., Li, M., Gao, Z., Li, C. & Sun, Z. (2009). Allelopathic effects of hemistepta 
lyrata on the germination and growth of wheat, sorghum, cucumber, rape, and 
radish seeds. Weed Biology and Management, 9(3), 243-249. doi:10.1111/j.1445-
6664.2009.00345.x  

Hooker, J. D. (1875). The flora of british india vol. 1. (pp. 96-97). London: L. Reeve & 
Co.  

Inderjit & Keating, K. I. (1999). Allelopathy: Principles, procedures, processes, and 
promises for biological control. Advances in agronomy (pp. 141-231) Academic 
Press. doi:http://dx.doi.org/10.1016/S0065-2113(08)60515-5  

Ismail, A. (2009a). Rice variety MR219. MARDI.  

Ismail, A. (2009b). Rice variety MR220. MARDI.  

Karim, R. S., Man, A. B. & Sahid, I. B. (2004). Weed problems and their management 
in rice fields of malaysia: An overview. Weed Biology and Management 4(4), 177-
186.  

MADA. (2014). Semakan tanaman padi. Retrieved from 
http://www.mada.gov.my/semakan-tanaman-padi  

MARDI. (2012). Varieti padi MR269. Penerbitan MARDI.  

MOA. (2014). IADA: Kawasan pembangunan pertanian bersepadu. Retrieved from 
http://www.moa.gov.my/web/guest/357  

Omar, O. & Perai, M. S. (2008). Rice production and potential for hybrid rice in 
malaysia. Retrieved on September, 11, 2009.  

Pukclai, P. & Kato-Noguchi, H. (2012). Allelopathic potential of tinospora tuberculata 
beumee on twelve test plants species. J.Plant Biol.Res. 1, 19-28.  

Shaari, A. (2009). Rice variety MR263. MARDI.  

http://dx.doi.org/10.1016/j.cropro.2004.09.020
http://dx.doi.org/10.1016/S0065-2113(08)60515-5
http://www.mada.gov.my/semakan-tanaman-padi
http://www.moa.gov.my/web/guest/357


© C
OPYRIG

HT U
PM

40 
 

Siwar, C., Idris, N. D. M., Yasar, M. & Morshed, G. (2014). Issues and challenges 
facing rice production and food security in the granary areas in the east coast 
economic region (ECER), malaysia.  

Zulkaliph, N. A., Juraimi, A. S., Uddin, M. K., Begum, M., Mustapha, M. S., Amrizal, 
S. M. & Samsuddin, N. H. (2011). Use of saline water for weed control in seashore 
paspalum ('paspalum vginatum'). Australian Journal of Crop Science 5(5), 523.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




