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ABSTRACT

Clidemia hirta, a perennial shrub weed from the family of Melastomaceae
can be found in many tropical regions of the world. The weed is distinct among
many invasive plant species of the Malaysian because of its ability to invade
anthropogenically undisturbed primary and tall secondary forests. In Malaysia, it is
major pest on the oil palm and rubber plantation.Glyphosate is one of the broad-
spectrum systemic herbicide that can be used to control this weed. Surfactant is often
mixed with glyphosate to enhance the activity of glyphosate, improve wetting of the
surface of plants for maximum coverage and aid penetration through the plant
surface. However, rain shortly after herbicide application is one of the most
detrimental issues for herbicide performance. The research was conducted to
determine the influence of surfactants on the rainfastness of glyphosate on C.hkirta.
The experiment was conducted at Field 2, UPM Serdang. Glyphosate at 3 L
product/ha and spray volume of 450L/ha was used together with the surfactants at
recommended concentration of 0.024% for Silwet 408, 0.05% for Miracle S240,
0.1% for Kao A-134 and 0.14% BOND Adjuvant. Spraying was conducted on eight
week old plants after transplanting followed by exposure to the rainfall using rainfall
stimulator at 1 and 3 hours after spraying. The evaluation parameters were spray
deposition, necrosis and chlorophyll content. The result was analyzed by using
ANOVA and mean separation by Tukey. All treatments of glyphosate with surfactant
showed better performance in killing the weeds compared with glyphosate alone.
Treatment of glyphosate with Miracle S240 showed lower mean chlorophyll content
and higher necrosis and spray deposition.The rain at 3 hours after spraying showed

the higher spray deposition compared to 1 hour.More spray deposition was washed
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out at 1 hour after spraying. Miracle S240 was one of the best surfactant that

improved the rainfastness of the herbicides.
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ABSTRAK

Clidemia hirta merupakan tumbuhan rumpai parenial daripada keluarga
Melastomacea yang banyak dijumpai di kawasan tropika di dunia.Rumpai ini adalah
berbezaantara banyakspesies tumbuhaninvasifdi Semenanjung Tanah Melayukerana
rumpai ini berkeupayaannya untuk menyerang anthropogenically hutan sekunder
rendah dan tinggi.Di Malaysia,rumpai ini merupakan perosak utama dalam
perladangan kelapa sawit dan getah.Glifosat merupakan salah satu racun herba
berspektrum luas dengan aktiviti sistemik yang boleh digunakan untuk mngawal
rumpai ini.Surfaktan selalunya akan dicmpur dengan glifosat untuk meningkatkan
keberkesanan glifosat,memperbaiki pembasahan pernukaan pokok dengan liputan
yang lebih meluas dan membantu menembusi permukaan pokok.Akan tetapi,hujan
selepas penyemburan adalah merupakan salah satu masalah yang kritikal kepada
kebolehan racun tersebut.Satu kajian telah dibuat di Ladang 2 ,UPM
Serdang.Glifosat dengan 3 L produk/ha dan 450 L/ha isipadu semburan digunakan
bersama surfaktan 0.024% untuk Silwet 408 ,0.05% untuk Miracle S240, 0.1% untuk
Kao A-134 and 0.14% untuk BOND Adjuvant mengikut kadar konsentrasi yang
disyorkan.Penyemburan dilakukan pada minggu ke lapan selepas penanaman semula
anak pokok dan di ikuti dengan hujan sejam dan tiga jam selepas penyemburan
dengan mnggunakan hujan simulasi.Parameter penilaian adalah pemendapan
semburan,nekrosis dan kandungan klorofil.Data telah dianalisa menggunakan
ANOVA dan pengasingan min dengan menggunakan TUKEY.Kebarangkalian
adalah P<0.05.Kesemua rawatan daripada glifosat dengan surfaktan menunjukkan
keberkesanan yang lebih baik bagi membunuh rumpai tersebut jika dibandingkan
dengan hanya menggunakan glifosat sahaja.Kajian antara glifosat dan Miracle S240

menunjukkan bacaan kandungan klorofil yang paling rendah dan bacaan nekrosis

Xiil



dan mendapan semburan yang tinggi.Hujan selepas 3 jam semburan menunjukkan
nilai bacaan mendapan semburan ynag lebih tinggi dibandingkan dengan hujan
selepas 1 jam semburan.Banyak mendapapan semburan telah mengalir keluar pada 1
jam semburan.Miracle S240 merupakan salah satu surfaktan yang paling berkesan

dalam memperbaiki masalah hujan kepada racun rumpai.
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CHAPTER 1

INTRODUCTION

1.1 Background

Weeds have been documented as a serious plant pest since the ancient times
(Zimdahl, 2013) and major pest in oil palm production system (Rosli et al.,
2010). They compete with the crop plants for available nutrients, space, light,
and moisture (Khawar et al.,2015) to cause a considerable loss in their
productivity. This can be proven when the weeds can lower the crop productivity
by an average about 34% (Oerke, 2006). Weeds can be suppressed or eradicate
through weed control. The most reliable weed control methods include herbicide

application.

Herbicides, commonly known as weedkillers, are used to kill unwanted
plants that cause disturbance to the crop especially agriculture crop. Herbicides
can be grouped through their activities which either contact herbicide and
systemic herbicide.Contact herbicides are the fast acting herbicides in which
these herbicides destroy only the plant tissue in contact with the chemical. They
are less effective on perennial plants because the rhizomes,roots or tuber of the
perennial plants are able to regrow.On the other hand,systemic herbicides are
herbicides that can be translocated through the plant system either from foliar
application down to roots or from soil application up to the leaves.These
herbicides are capable of controlling perennial plants and slow-acting, but

ultimately more effective than contact herbicides.

Moreover, application of herbicides on plants can be more effective by

adding of adjuvants. Adjuvants play important roles as sticking, wetting,
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spreading, foaming, reducing foam, dispersing, reducing spray drift, and also
enhancing biological activity. Common examples of adjuvants are surfactant
(Stickle, 1992). It is well known that the proper use of adjuvants with certain
herbicides often can improve the biological activity of the active ingredient (a.i.),
the performance of the spray application and the economics of herbicide
applications (Underwood, 2000). However, the sustainability of long term

chemical weed control is facing certain challenges (Khawar et al. 2015).

Considering environmental factors, rain shortly after herbicide application is
one of the most detrimental issues for herbicide performance. Adjuvants have
been shown to improve the rainfastness of herbicides and the effect on
rainfastness should be considered when selecting an adjuvant (Kudsk et al.

1989).

Therefore, this study was to determine the effect of surfactants on the
performance of glyphosate and to evaluate the effect of rainfall on the efficacy
of glyphosate with different surfactants on Clidemia hirta, the perenial weed of

rubber and oil palm plantation.



1.2 Problems statement

Adjuvants or surfactants in the proper used with certain herbicides often can
improve the biological activity of the active ingredients,the performance of the spray
application and also the economics of the herbicide application (Underwood 2000).
But rain shortly after herbicide application is one of the most detrimental issues for
herbicide performance.Thus ,adjuvants or surfactants have been shown to improve
the rainfastness of herbicides and the effect on rainfastness should be considered

when selecting an adjuvant or surfactant (Kudsk ez al. 1989).

1.3 Objectives

The objective of this study is to determine the influence of surfactants on the

rainfastness of glyphosate on C.hirta.

1.4 Hypothesis

Ho : Surfactants do not improve the rainfastness of glyphosate on C.hirta.

Ha :Surfactants improve the rainfastness of glyphosate on C.hirta.
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