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ABSTRACT 

Stingless bee (Trigona itama) is the largest group of eusocial insects on earth, 

simply called as meliponines. The most common genus of the stingless bees are 

Melipona and Trigona. Stingless bees are the main pollinators of many flowering 

plants in tropics. Among various honey in Malaysia, the honey produced from Trigona 

contains high level of potassium, magnesium, iron and zinc. However, because this 

insect used as a pollinator, there are some issues that relate to the herbicide uses 

towards the pollinator insect especially bees. Herbicides are the most widely used 

pesticide in agriculture worldwide both in terms of the volumes used and the areas 

treated.  Although it is used to killed weeds, however, it could killed stingless bees 

directly or indirectly. The objective of this study is to determine the mortality and 

toxicity level of two most commonly used herbicide on stingless bee. This experiment 

were conducted at two different places which are the  Field 10, Faculty of  Agriculture, 

Universiti Putra Malaysia and Laboratory C, Department of Plant Protection, Faculty 

of Agriculture, UPM. Direct spray method and filter paper bioassay method were used 

to determine the mortality and toxicity level of herbicides on stingless bee. For direct 

spray method, a recommendation rate of 2, 4-D Amine and Glyphosate   were sprayed 

directly to stingless bee. The second experiment is filter paper bioassay method, where 

four concentrations of 2, 4-D amine and Glyphosate and were tested to find the  LC50 

value of the herbicides. Both experiments were replicated four times with 10 stingless 

bees in each replication. On direct spray method shows that these herbicides does have 

toxicity effect on stingless bee as after 24 hour, all stingless bee died in both treatments. 

The toxicity study shown 2, 4-D herbicide are more toxic than Glyphosate. LC50   Value 

of 2, 4-D amine for 24 and 48 hr are 296.153 ppm and 137.128 ppm respectively while 
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Glyphosate in 24 and 48 hour are 483.509 ppm and 315.423 ppm respectively. Thus 

2, 4-D Amine has higher toxicity level compare to Glyphosate. 
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ABSTRAK 

 

Lebah kelulut (Trigona itama) adalah kumpulan serangga yang paling aktif di 

dunia, yang dipanggil sebagai meliponin. Genus lebah yang paling biasa adalah 

Melipona dan Trigona. Lebah kelulut merupakan agen pendebungaan utama tumbuhan 

berbunga di kawasan tropika. Antara madu lebah di Malaysia, madu yang dihasilkan 

dari kelulut mengandungi tahap kalium, magnesium, zat besi dan zink yang tinggi. 

Walau bagaimanapun, kerana serangga ini digunakan sebagai agen pendebungaan, 

terdapat beberapa isu yang berkaitan dengan penggunaan racun herba terhadap 

serangga pendebungaan terutama lebah. Racun rumpai adalah racun yang paling 

banyak digunakan di dalam sektor pertanian di seluruh dunia dari segi jumlah yang 

digunakan dan kawasan yang dirawat dengan racun herba. Walaupun ia digunakan 

untuk membunuh rumpai, secara langsung atau tidak langsung racun ini mampu 

membunuh lebah. Terdapat dua tujuan eksperimen ini dijalankan kerana kita 

menggunakan dua jenis racun rumpai yang berbeza. Yang pertama adalah untuk 

mengkaji tahap kematian menggunakan racun 2, 4-D amine dan Glyphosate 

isopropylammonium pada lebah kelulut dan untuk menentukan tahap ketoksikan 2, 4-

D amine dan glyphosate isopropylammonium pada lebah. Eksperimen ini akan 

dijalankan di dua tempat yang berbeza iaitu di Ladang 10, UPM dan Makmal C, 

Jabatan Perlindungan Tumbuhan, Fakulti Pertanian, UPM. Kaedah semburan secara 

langsung dan kaedah bioesei menggunakan cakera kertas penapis yang akan 

digunakan untuk menentukan tahap kematian dan ketoksikan racun rumpai pada lebah 

kelulut. Untuk kaedah semburan secara langsung, kadar semburan yang disyorkan 

untuk Glyphosate dan Hextar 2, 4-D amine akan disembur terus ke lebah. Eksperimen 

kedua adalah kaedah bioesei menggunakan kertas cakera, di mana empat kepekatan 
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iaitu Glyphosate dan 2, 4-D Amine akan diuji untuk mencari nilai LC50racun rumpai 

tersebut. Kedua-dua eksperimen ini akan diulang empat kali dengan 10 ekor lebah 

kelulut dalam satu ulangan. Pada kaedah semburan langsung menunjukkan bahawa 

racun herba ini mempunyai kesan ketoksikan pada lebah tanpa selepas 24 jam, semua 

lebah  mati dalam kedua-dua rawatan. Kajian toksisiti yang ditunjukkan menunjukkan 

bahawa racun rumpai 2, 4-D lebih toksik daripada Glyphosate. Pada kaedah semburan 

langsung menunjukkan bahawa selepas 24 jam, lebah mati di sangkar. Nilai LC50 2, 4-

D amine selama 24 dan 48 jam masing-masing adalah 296.153 ppm dan 137,128 ppm 

manakala Glyphosate dalam masa 24 dan 48 jam masing-masing adalah 483.509 ppm 

dan 315.423 ppm. Oleh itu 2, 4-D Amine mempunyai tahap ketoksikan yang lebih 

tinggi berbanding dengan Glyphosate. 
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CHAPTER 1 

      INTRODUCTION 

1.1 Introduction  

Pollination is the most important insect activity that keeps the ecosystem 

maintain and it can increase food security and improve live hoods. Many insect 

including bees and stingless bees are the main pollinator of the flowering plants.  

Herbert et al., (2014) stated that Apis mellifera is the main pollinator in agricultura l 

environment and is a well-known model insect for behavioural research. Honey bees 

and other bees are also accurate biosensors of environmental pollutants and their 

appetite behavioural response is a suitable tool to test sub-lethal effect of 

agrochemicals (Herbet et al., 2014) .Stingless bees has small size compare to honey 

bees. A very important role-played by stingless bees is to pollinate a flowering plant 

resulting in increased in quantity and quality of fruit and seeds. Stingless bee is also 

important to human especially on the healthcare that come from the honey, beebread 

and propolis.  

Among various honey in Malaysia, the honey produced from Trigona contains 

high level of potassium, magnesium, iron and zinc (Moniruzzaman, 2014). The 

activity to culturing this stingless bees are called meliponiculture. In Malaysia, the 

most common genus of the stingless bees are Melipona and Trigona and the species 

that used by the farmers for meliponiculture is Trigona itama snd Trigona thoracica. 

In stingless bee colony they have three different division which is the queen, workers 

and drone, each division has their own function and role. The most important part in 

stingless bee’s body is the hind legs which use are for collecting and transporting the 

pollen. 
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In food security, there is a need to ensure enough food production for the 

people. Chemical such as herbicides, insecticide, fungicides are used to protect the 

crop from the pest and also to maintain the quality of the food. However, these 

chemicals are harmful to beneficial insect especially the pollinator insect such as 

stingless bees and honey bees. Stingless bees are exposed to pesticide in two ways 

either tropical or oral exposure. The oral exposure when they consume the flower or 

the pesticide itself exposed directly on the bees. When they return to hive, they will 

bring the pesticide residue to the colony and brood. As for the larvae, pollen is the 

main food sources, and if it contains pesticide residue, then it can cause mortality (Gill 

& Raine, 2014). Although the herbicides are used to kill weeds, however they could 

also killed stingless bees directly or indirectly.  

Example of herbicides that are mostly being used in the agricultural sector to 

kill the weed is Glyphosate and 2, 4-D amine. Glyphosate is a broad-spectrum 

herbicide used for weed control (Herbert et al., 2014). Glyphosate is the herbicide that 

kills all the weed type and can potentially kill the crops. This herbicide mode of action 

inhibit the aromatic amino acids tryptophan, tyrosine, and phenylanine synthesis, 

which are all needed for protein synthesis or for biosynthetic pathway that leading to 

growth. The 2, 4-D amine herbicide is selective to broadleaf plant such as Ageratum 

conyzoides, Clidemia hirta, Amaranthus sp. and many others. This herbicide is 

addition of synthetic Indole Acetic Acid (IAA) that results in an imbalance of the 

growth regulating hormone. This herbicide is mostly kill the pollinator by the inert 

ingredient of the herbicides and not the active ingredient of the herbicide. The research 

on the sensitivity of herbicide is lacking because usually herbicides is used to kill the 

weeds and not to kills the pollinator. Therefore the objective of this research is to 

determine the mortality and effects of 2, 4-D amine and glyphosate on stingless bee.  
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