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Abstract: Lemongrass and cinnamon plant are known holding active compounds that can be used as raw materials of plant 

pesticides. It is related with their ability to kill, extrude, and prevent the pest insects from feeding, including rice ear bug 

Leptocorisa oratorius, one of the dangerous and uncontrollable padi plant pests. This study was aimed at finding the best 

formula of lemongrass and cinnamon-based plant pesticide formulation to control rice ear bug L. oratorius, to know the killing 

ability, and to do the pathogenicity test. It was carried out in a greenhouse of Pest and Disease Department, Faculty of 

Agriculture, UNSRAT, Manado, in March to September 2018. The treatments consisted of mixed lemongrass and cinnamon at 

concentrations of 2 cc/L, 4 cc/L, 6 cc/L, 8 cc/L, 10 cc/L, and control. Parameters observed were nymph mortalities at 12, 24, 

48, and 72 hours after application. The treatments were administered by spraying the insect, the plant, and the insect on the 

plant. Results showed that spraying the insect with rice ear bug pesticide could result in 36.7 – 86.7% of mortality and with 

cinnamon pesticide could kill 56.7 – 93.3%, spraying the plant with rice ear bug and cinnamon pesticides could cause 3.3 – 

36.7% and 6.7 – 40% of mortality, respectively, while spraying the insect on the plant could make 60 – 100% of mortality 

using rice ear bug pesticide and 70 – 100% of mortality using cinnamon pesticide at 12 and 72 hours after the application. 
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1. Introduction 

Paddy is an important agricultural commodity in 

Indonesian people’s life and has become priority in 

agricultural program development. Therefore, padi planting 

has still been the backbone of rural economy up to now [1]. 

One of the constraints in growing padi in Indonesia is 

invasion of rice ear bug L. oratorius (Hemiptera; Alydidae). 

This insect has become important pest for padi plant. It is 

easily recognized from the form with body length of 2 cm, 

grey-brown colour, and has proboscis to suck the plant 

liquid. L. oratorius sucks the pant liquid of panicle 

(paniculae) and padi fruit at maturing phase and makes the 

plant lack of nutrient and turn yellow (chlorosis), and 

gradually weaken. The name of the insect has exhibited its 

defensive mechanism by releasing stinky unpleasant aroma 

[2]. 

L. oratorius is cause of production loss. Invasion of one 

individual per night per week can cause 27% production loss. 

Maintaining padi productivity in Indonesia from decline 

needs the way to prevent the invasion of this insect pest, one 

of which is the use of essential oil active compound-based 

plant pesticide [3, 4]. Essential oil is one of the plant 

materials derived from leaf, flower, stem, seeds, and flower 

bud. One of the promising essential oil as plant insecticide is 

lemongrass and cinnamon oil [5-7]. 

This plant contains about 32-45% citronella, 10-12% 

geraniol, 11-15% citronellol, 3-8% geranyl acetate, 2-4% 

citronellal acetate, and some sesquiterpenes. Lemongrass can 

control flour beetles (Tribolium sp), weevils (Sitophilus sp), 

cowpea weevils (Callosobruchus sp), nematode 

(Melodogyne sp), and fungi [8-9]. It is also potentially used 

as plant pesticide because lemongrass contains methyl 

heptanone that is repellent to insects [10-12] insecticidal to 

flies [13, 14], and can be used to control the mosquito bugs 

Helopeltis antonii [15-17]. 
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Citronellol content of lemongrass oil [18] is toxic and 

reduces the reproductive ability of insects. Citronellal 

compound is a contact toxin and causes dehydration, so that 

the insect will dehydrate and die [19], besides lemongrass oil 

aroma has efficacy to exclude mosquitoes [20, 21]. 

Lemongrass oil at concentration of 2.5% is efficient to 

reduce number of flies resting and their live larvae on the 

dead carp [22]. Laboratory experiment [23] shows that at the 

concentration of 0.4% lemongrass oil can reduce 55-66% 

egg placement of Helicoverpa armigera. 

Cinnamon (Cinnamomum burmanii) belongs to potential 

plant to be developed as source of raw material of plant 

pesticide industry since it contains numerous toxic 

components to insects as anti-feedant (affecting feeding) and 

antihormonal (disturbing hormone formation). Major content 

of cinnamon is cinnamaldehyde [24]. 

Essential oil of cinnamon wastes is evident to be able to 

prevent plant pathogenic fungi, such as Fusarium 

oxysporum, F. sp vanillae as cause of rotten trunk disease of 

vanilla, F. oxysporium f. sp. Zingiberi as cause of rotten 

rhizome of ginger, and Phytoptora capsici as cause of rotten 

trunk of pepper plant. In relation with the potential of plant-

based pesticides to control plant pests and diseases [17, 25, 

26]. This study was conducted in order to obtain the best 

plant insecticide formula of lemongrass and cinnamon oil 

that effectively control the attack of L. oratorius on padi 

plant. This study was aimed to know the lethal concentration 

of lemongrass oil and cinnamon oil based plant pesticide 

against L. oratorius on padi plant. 

2. Research Methodology 

The experiment was carried out in the greenhouse of Plant 

Pest and Disease Department, Faculty of Agriculture 

UNSRAT Manado from March to September 2018. The 

study used big wire cage, small wire cage, polybag, 30 days 

old-padi plant, L. oratorius nymphs, lemongrass and 

cinnamon pesticides, hand sprayer, and other materials. 

The test insects L. oratorius were collected from padi 

plant production centre. Eggs and nymphs were reared and 

multiplied on padi plant placed in the wire cage. The nymphs 

were taken from the third instar nymphs of the second imago 

generation. 

The study used with 6 treatments and 4 replications. 

Treatments employed 2 types of pesticides, cinnamon and 

lemongrass at the concentration of 2 cc/L, 4 cc/L, 6 cc/L, 8 

cc/L, and 10 cc/L, and water as control. 

Pesticide application employed 3 techniques: 1) Insect 

spraying. Ten test insects were placed in the flask and 

sprayed with sufficient amount of pesticide, then invested on 

the padi plant in the cage; 2) Plant spraying. Entire padi 

plants were evenly sprayed with pesticide solution and 

placed in the cage. After wind-dried, 10 test insects were 

placed on each individual plant; 3) Spraying insects on plant. 

Thirty insects were invested into the cage of padi plant and 

sprayed evenly with pesticide. Parameter observed was 

nymph mortality at 12, 24, 48, and 72 hours after 

administration. Mortality was calculated following Abbot 

[27] as follows: 

M = 
�

�
	�	100                                    (1) 

Where M = mortality, A= number of insects die, and B= 

number of test insects 

3. Results and Discussion 

A. Lemongrass application to L. oratorius 

Mortality level of L. oratorius seems to be higher in direct 

spray on the insect than on the plant (Table 1). The pesticide 

works as contact toxin and nerve toxin. It enters through 

body pores or mouth together with food. This compound 

then goes into the digestive organ and absorbed by the 

intestinal wall and translocated to the nerve centre so that the 

nerve system is disturbed and affects the equilibrium of 

nerve system ions and kills the insect [28]. 

Table 1. Mortality of rice ear bug (L. oratorius ) treated with lemongrass-

based pesticide. 

Method 
Concentration 

(cc/L) 

Mortality (%_ 

12 h 24 h 48 h 72 h 

Insect 

spraying 

2 cc/L 0 13.3 20 36.7 

4 cc/L 0 20 33.3 40 

6 cc/L 10 36.7 50 63.3 

8 cc/L 13.3 53.3 60 73.3 

10 cc/L 26.7 60 73.3 86.7 

Control 0 0 0 0 

Plant 

spraying 

2 cc/L 0 0 0 3.3 

4 cc/L 0 0 0 6.7 

6 cc/L 0 0 3.3 20 

8 cc/L 3.3 3.3 6.7 26.7 

10 cc/L 3.3 6.7 26.7 36.7 

Control 0 0 0 0 

Insect 

spraying on 

plant 

2 cc/L 3.3 20 53.3 60 

4 cc/L 3.3 26.7 66.7 76.7 

6 cc/L 10 50 73.3 83.3 

8 cc/L 13.3 60 80 93.3 

10 cc/L 16.7 70 93.3 100 

Control 0 0 0 0 

Other factor affecting the mortality of L. oratorius beside 

spraying method application is active compound. The 

presence of essential oil in lemongrass, such as citronella and 

limonoid, influences the movement of the insect L. oratorius 

[29]. The higher the concentration of essential oil sprayed is, 

the faster the pesticide kill the insects. 

Observations showed the pesticide spray made the insect’s 

limb be stationary and stiff. It could result from that the 

essential oil of the lemongrass enters through the cuticle of 

L. oratorius. As intestinal toxin, limonoid could enter the 

digestive tract through digestive tract. The pesticide will go 

into the digestive organ and disturb the metabolism of the 

insect so that the insect will lack of energy for living 

activities and kill the insect. The essential oil could directly 

penetrate the integument, trachea, or other sensor glands 

[29]. 

Lemongrass leaf contains saponin, flavonoid, alkaloid, 

polyphenol, and citronella that were potential to kill insects. 
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Besides these compounds are toxic, they could also inhibit 

the appetite. Similar findings are also reported in previous 

studies that the active compounds in the essential oil function 

as insect killer and reduce the insect reproductive ability [30-

32]. The concentration of lemongrass-based pesticide at 1-

7% can kill 81.15-98.06% of aphid insects [30]. 

Citronella content in the lemongrass oil is repellent at low 

concentration and insecticidal at high concentration. 

Concentration of 4.000 ppm could kill the mosquito bug 

Helopeltis spp., cacao fruit sucking pest insects [15]. Besides 

being insect repellent, the citronella works as contact toxin. 

Contact toxin of citronella works to inhibit 

acetylcholinesterase enzyme so that phosphorylation of 

amino acid serine occurs. Poisoning symptoms appears due 

to acetylcholine hoarding that causes the central nerve 

system disturbance, seizures, respiration failure, and 

mortality [15]. 

B. Cinnamon pesticide application on L. oratorius 

Cinnamon pesticide could cause > 70% mortality at the 

concentration of 4 cc/L, 6 cc/L, 8 cc/L, and 10 cc/L at 72 

hours, and it is much higher than that in control treatment. 

Table 2. Mortality of rice ear bug (L. oratorius) treated with cinnamon-

based pesticide. 

Method 
Concentration 

(cc/L) 

Mortality 

12 h 24 h 48 h 72 h 

Insect 

spraying 

2 cc/L 0 20 50 56.7 

4 cc/L 3.3 43.3 56.7 70 

6 cc/L 10 53.3 70 86.7 

8 cc/L 10 63.3 90 93.3 

10 cc/L 13.3 66.7 93.3 93.3 

Control 0 0 0 0 

Plant 

spraying 

2 cc/L 0 0 0 3.3 

4 cc/L 0 0 0 6.7 

6 cc/L 0 0 3.3 10 

8 cc/L 3.3 3.3 16.7 26.7 

10 cc/L 3.3 6.7 30 40 

Control 0 0 0 0 

Spraying 

insect on 

plant 

2 cc/L 3.3 40 60 70 

4 cc/L 6.7 46.7 66.7 80 

6 cc/L 6.7 53.3 70 86.7 

8 cc/L 13.3 66.7 80 93.3 

10 cc/L 26.7 76.7 90 100 

Control 0 0 0 0 

Results showed that the mortality of L. oratorius varied at 

different concentration with the highest at 10 cc/L in insect 

on plant spraying method and the lowest in control treatment 

(Table 2). This study also found that higher concentration 

level increased the toxin content of the cinnamon extract 

indicated with higher mortality of L. oratorius. Previous 

study has found that cinnamon contains anti-feedant 

compound that reduces the appetite and the reproductive 

ability [33]. The use of 1% (b/v) cinnamon-based pesticide 

can kill 95.7% pest insects [34, 35]. 

Cinnamon oil-based pesticide at the concentration of 0.8% 

is effective to control Helopelthis theivora with killing 

ability of 30% [16, 36]. Cinnamon oil has also insecticidal 

effect on the biological aspect of Aspidomorpha milliaris 

[24]. 

The examination of cinnamon extract on L. oratorius 

could influence the physiology of the insect growth indicated 

by the behaviour and the feeding activity. The insect growth 

inhibition feeding on the cinnamon extract-containing plant 

could result from energy allocation for toxic compound 

detoxification. Inhibition of protein synthesis also occurs due 

to the disturbance of protein breakdown of the food that 

causes increased mortality during the molting process. 

4. Conclusion 

The use rice ear bug and cinnamon plant pesticides could 

kill the pest L. oratorius. The experiment showed that 10% 

concentration resulted the highest mortality of the pest, while 

the most effective method used 2 cc/L at 72 hours and could 

give ≥ 50% mortality. However, the use of these types of 

pesticides needs to be tested in the field. 
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