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ABSTRACT

Green amaranth (Amaranthus tricolor) is consider to be the most popular vegetables
in Malaysia but some of it is exposed to the excessive amount of chemical pesticide
to improve the quality and yield. The most harmful pest which can reduce the quality
of these vegetables is an armyworm (Spodoptera litura). This pest feed on the leaves
which later can reduce the quality. The current method used to control this pest is by
using chemical pesticide cypermethrin. The introduction of botanical pesticide to these
vegetables may reduce the amount of toxicity which is harmful for human consumption
and increase the quality and yield of these vegetables. There are many kinds of
botanical pesticide that are available to control the insect pest population and some of
it may be more effectives than the others. The marigold (Tagetes erecta) extract is
one type of known botanical insecticides. The objective is to test the effectiveness of
Marigold as botanical pesticide in controlling armyworm and to determine the precise
dosage of marigold extract to control army worm in amaranth plants. The project was
carried out by setting potted plants of amaranth in polyethylene bags in the field. Each
potted plant was assigned randomly a treatment dosage based on five treatments.
The first treatment is the control where water was used as the spray. The treatment of
marigold paste extract were 50g,150g, and 200g were dissolved in 500mL of water
and was used to spray on green amaranth. Treatments will be applied weekly. Plant
growth and development of amaranth will be monitored weekly. The expected result
would probably the potential use of marigold paste extract as botanical pesticide in
controlling pest on green amaranth. Comparison of results among treatment dosage

might give the right dosage of marigold paste extract as botanical pesticide.



ABSTRAK

Bayam hijau (Amaranthus tricolor) adalah dianggap sebagai sayur-sayuran yang
paling popular di Malaysia tetapi masih ada segelintir yang terdedah kepada racun
perosak kimia dalam jumlah yang berlebihan untuk meningkatkan kualiti dan hasil.
Perosak paling berbahaya yang boleh mengurangkan kualiti sayur-sayuran ini adalah
ulat ratus (Spodoptera litura). Perosak ini memakan daun yang akan mengurangkan
kualiti dan hasil. Kaedah semasa digunakan untuk mengawal perosak ini adalah
dengan menggunakan racun perosak bahan kimia cypermethrin. Penggunaan racun
perosak botani untuk sayur-sayuran boleh mengurangkan jumlah keracunan yang
berbahaya untuk manusia di samping meningkatkan kualiti dan hasil sayur-sayuran.
Terdapat banyak jenis racun perosak botani yang terdapat di pasaran untuk mengawal
populasi serangga perosak dan mungkin ada yang lebih berkesan daripada yang lain.
Ekstrak pokok marigold (Tagetes erecta) adalah salah satu jenis racun serangga
botani yang dikenali. Matlamat projek ini adalah untuk menguji potensi Marigold
sebagai racun perosak botani yang dapat mengawal serangga perosak dan untuk
mengetahui ekstrak dos marigold yang tepat untuk serangga perosak dalam pokok
bayam hijau. Projek ini akan dilaksanakan dengan menanam pokok bayam hijau ke
dalam beg polietilena di lapangan ladang. Setiap pokok akan diberikan dos secara
rawak berdasarkan lima rawatan. Rawatan pertama adalah dimalarkan di mana air
akan digunakan sebagai semburan. Tiga dos yang berbeza ekstrak pes marigold iaitu
50g, 150g, 200g akan dilarutkan ke dalam 500mL air dan akan digunakan sebagai
semburan pada bayam hijau. Rawatan akan digunakan setiap minggu. Pertumbuhan
tumbesaran pokok bayam hijau akan dipantau setiap tiga hari. Keputusan yang
diharapkan adalah kemungkinan boleh menggunakan ekstrak pes marigold sebagai

\"



racun perosak botani dalam mengawal serangga perosak pada bayam hijau.
Keputusan antara dos rawatan yang berbeza mungkin dapat memberikan dos yang

tepat ekstrak pes marigold sebagai racun perosak botani yang berkesan.
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CHAPTER 1

INTRODUCTION

Botanical pesticide is very effective in the agricultural pest control without
causing serious harm to ecological chain or worsening environmental pollution (Leng,
2011). The usage of botanical pesticide can ensure the safety of the environment
which is worsen in the last decades. The effectiveness of botanical pesticide however
is different in type of pest affected. Botanical pesticide is mainly derived from plant
which exhibit phytochemical that can repel or kill certain pest There are lot of research
of plant that being identified that some plant has these phytochemicals. Many kinds of
botanical pesticide that are available to control the insect pest population and some of
it may be more effective than the others. Botanical pesticide falls into two major
categories, botanical and microbial. Botanical pesticides are naturally occurring plant
substances that are used for managing pest, while microbial pesticides contain

microorganism or their derivatives with deleterious effects on insect pest.

Tagetes erecta are also known as African marigold are one of the plants that
have phytochemical properties. This marigold flower is typically grown as ornamental
plant in certain place because of beautiful inflorescence. This plant also can be
intercropped with other plant to suppress nematode. The key mode by which
marigolds suppress plant-parasitic nematodes is through a biochemical interaction
known as allelopathy. Allelopathy is a phenomenon where a plant releases

compounds that are toxic to other plants, microorganisms, or other organisms, such



as nematodes (Hui Wang, 2007). Thus, plant with problem of nematode infestation

can be intercropped with marigold.

Spodoptera litura known as armyworm is a major polyphagous pest, infects
more than 180 plant species which includes various economically important crops
such as cotton, groundnut, chilly, tobacco, caster, bendy and pulses etc. (Dhir et al.,
1992; Armes et al. 1997; Niranjankumar and Regupathy, 2001). This pest eats leaf of
the plant which eventually can cause economic injury in many types of crops. Without
usage of pesticide the crop will have serious damage and the plant will finally die. The
current method used to control this pest is by using chemical pesticide cypermethrin.
Cypermethrin is a broad-spectrum insecticide, which means it kills beneficial insects
as well as the targeted insects. Also, resistance to cypermethrin has developed quickly

in insects that exposed frequently and can render it ineffective.

Amaranthus tricolor or green amaranth are one of the most planted in this
country. The planted area is 4,386 ha and the value of production is RM 69,236.00 in
the year 2014 based on Department of Agriculture, Malaysia. Which means this crop
was proven to have significant amount of value for this country. This crop need an
improvement in its yield and quality due to the pest attack that can reduce their yield
and quality. The crop harvesting time only take about 4 to 5 weeks after seed being

germinated.



The experiment conducted to access the comparison of different dosage of
marigold plant at different concentration to control pest on green amaranth. Different
concentration may give different effectiveness to pest on green amaranth crop. The
recommended dosage was determined based on this experiment. The use of botanical
pesticide affects the leaf area and plant height subjected to different dosage of

marigold extract of Tagetes erecta

The general objective of this study is to determine the effect of marigold plant

extract against pest on green amaranth plant host

1. To test the efficiency of Marigold as botanical pesticide in controlling pest A.
tricolor
2. To determine the precise dosage of T. erecta extract to affecting plant height

and leaf area of A. tricolor.



REFERENCE

Mazid, S. (2011). A review on the use of biopesticides in insect pest management.
International Journal of Science and Advanced Technology, 1(7), 169-178.
https://doi.org/10.1007/s10886-005-4244-2

Joseph, B., & Sujatha, S. (2012). Insight of botanical based biopesticides against
economically important pest. Int. J. of Pharm. & Life Sci. (IJPLS), 3(11), 2138—
2148.

Debashri, M., & Tamal, M. (2012). A Review on efficacy of Azadirachta indica A . Juss
based biopesticides: An Indian perspective. Research Journal of Recent
Sciences, 1(3), 94-99.

Osvaldo, D., Aldana-llanos, L., Elena, M., Gutiérrez-ochoa, M., Valladares-cisneros,
G., & Rodriguez-flores, E. (2012). Insecticidal Activity of Tagetes erecta Extracts
on Spodoptera frugiperda (Lepidopteran: Noctuidae). Florida Entomologist, 95(2),
428-432. https://doi.org/10.1653/024.095.0225

Tennyson, S. A. (2013). Antifeedant activity, developmental indices and
morphogenetic variations of plant extracts against Spodoptera litura (Fab)
(Lepidopteran: Noctuidae. Journal of Entomology and Zoology Studies, 1(4), 87—
96. https://doi.org/10.5829/idosi.aejaes.2012.12.06.63178

Misra, H. P. (2014). Role of Botanicals, Biopesticides and Bioagents in Integrated Pest

Management.

Saha, S., Walia, S., Kundu, A., Kumar, B., & Joshi, D. (2012). Antifungal acetylinic
thiophenes from Tagetes minuta: Potential biopesticide. Journal of Applied
Botany and Food Quality, 85(2), 207-211.

Azad, M. a. K., Yesmin, M. N., & Islam, M. S. (2013). Effect of Botanical Extract on
Pest Control in Brinjal Field. Journal of Environmental Science and Natural
Resources, 5(2), 173-176. https://doi.org/10.3329/jesnr.v5i2.14809

29


https://doi.org/10.1007/s10886-005-4244-2

Leng, P., Zhang, Z., Pan, G., & Zhao, M. (2011). Applications and development trends
in biopesticides. African Journal of Biotechnology, 10(86), 19864-19873.
https://doi.org/10.5897/AJBX11.009

Wells, C., Bertsch, W., & Perich, M. (1993). Insecticidal volatiles from the marigold
plant (genus Tagetes). Effect of species and sample manipulation.
Chromatographia, 35(3—4), 209-215. https://doi.org/10.1007/BF02269705

Dutta, S., & Campus, K. (2015). Biopesticides : an Ecofriendly Approach for Pest, 4(6),
250-265.

Mehla, R., Guha, D., & Ayyavoo, V. (2012). Chemokine Deregulation in HIV Infection:
Role of Interferon Gamma Induced Th1-Chemokine Signaling. Journal of Clinical
and Cellular Immunology, 7(4), 1-12. https://doi.org/10.4172/2155-

Botanicals review 2012 Pharmacologia. (2016).

Saxena, H. O., Tripathi, Y. C., Pawar, G., Kakkar, A., & Mohammad, N. (2014).
Botanicals As Biopesticides : Active Chemical Constituents and Biocidal Action.
Familiarizing with  Local Biodiversity, (October 2015), 222-240.
https://doi.org/10.13140/2.1.2182.4802

Agency, U. S. E. P., & Division, P. P. (2012). Tagetes Oil.

Elumalai, K., Krishnappa, K., Anandan, A., Govindarajan, M., & Mathivanan, T. (2010).
Larvicidal and ovicidal activity of seven essential oil against Lepidopteran pest S.

litura (Lepidopteran: Noctuidae). Int J Recent Sci Res, 1, 8-14.

Ray, D., Dureja, P., Walila, S., & Walia, S. (2008). Evaluation of marigold (tagetes
erecta L.) flower essential oil for antifeedant activity against Spodoptera litura F.
Pesticide Research Journal, 20(2), 10-12. Retrieved from
http://www.indianjournals.com/ijor.aspx?target=ijor:prj&volume=20&issue=1&atrti
cle=003

30



Sarwar, M. (2015). Biopesticides : An Effective and Environmental Friendly Insect-
Pests Inhibitor Line of Action. International Journal of Engineering and Advanced
Research Technology, 1(2), 10-15.

Xu, L., Chen, J., Qi, H., & Shi, Y. (2012). Phytochemicals and Their Biological Activities
of Plants in Tagetes L. Chinese Herbal Medicines, 4(2), 103-117.
https://doi.org/10.3969/j.issn.1674-6384.2012.02.004

Muley, B. P., Khadabadi, S. S., & Banarase, N. B. (2009). Phytochemical constituents
and pharmacological activities of Calendula officinalis Linn (Asteraceae): A
review. Tropical Journal of Pharmaceutical Research, 8(5), 455-465.
https://doi.org/10.4314/tjpr.v8i5.48090

Weaver, D. K., Wells, C. D., Dunkel, V., Bertsch, W., Sing, S. E., & Sriharan, S. (1994).
Insecticidal Activity of Floral, Foliar, and Root Extracts of Tagetes minuta
(Asterales: Asteraceae) Against Adult Mexican Bean Weevils (Coleoptera:
Bruchidae). Journal of Economi, 87(6), 1718-1725.

Vasudevan, P., Kashyap, S., & Sharma, S. (1997). Ta Getes: a Multipurpose Plant.
Bioresource  Technology, 62, 29-35. https://doi.org/10.1016/S0960-
8524(97)00101-6

31





