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Abstract
Brown ptanthopper (BpH) (Nilaparvata lugens Stalt) is the primary pest of rice ptants. The pest can reduce production and even fait

to harvest. To control BPH generalty uses synthetic insecticides. The use ofsynthetic insecticides has a negative impac! therefore,

we need alternatives control, namely botanical insecticides. The research aimed to obtain the best botanical insecticide flour extract

to control BPH in rice ptants. The study was conducted at the Ptant Pest Laboratory, Facutty ofAgricutture, Riau University, from

October to December 2017. The research was conducted experimentatty using a Comptetety Randomized Design (CRD), which

consisted of six treatments and four replications. The treatment was without the administration of botanical insecticide flour, flour

extract ofsiam weed teat derris root, soursop teaf, spiked pepper teaf, and neem leaf. The results showed that the flour extract of

siam weed [eaf, derris root, soursop teaf, and spiked pepper was abte to control BPH because they were able to kitt pests above 90%.

Spiked pepper extracts tend to be the best treatment at kitting BPH with an initiat death time of 2 hours, LT56 of 12.75 hours, and BPH

totat mortatity of 975%
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Brown planthopper (BPH) (Nilaparvata lugens Stall) is the primary pest of rice 

plants. The pest can reduce production and even fail to harvest. To control 

BPH generally uses synthetic insecticides. The use of synthetic insecticides 

has a negative impact; therefore, we need alternatives control, namely 

botanical insecticides. The research aimed to obtain the best botanical 

insecticide flour extract to control BPH in rice plants. The study was 

conducted at the Plant Pest Laboratory, Faculty of Agriculture, Riau 

University, from October to December 2017. The research was conducted 

experimentally using a Completely Randomized Design (CRD), which 

consisted of six treatments and four replications. The treatment was without 

the administration of botanical insecticide flour, flour extract of siam weed 

leaf, derris root, soursop leaf, spiked pepper leaf, and neem leaf. The results 

showed that the flour extract of siam weed leaf, derris root, soursop leaf, and 

spiked pepper was able to control BPH because they were able to kill pests 

above 90%. Spiked pepper extracts tend to be the best treatment at killing 

BPH with an initial death time of 2 hours, LT50 of 12.75 hours, and BPH total 

mortality of 97.5%. 

KEYWORDS 

botanical insecticide, rice plant (Oryza sativa), 

brown planthopper (Nilaparvata lugens Stall) 
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INTRODUCTION 

Many things cause low rice production in Indonesia. 

One of the causes is the pest attack in the field, which 

can cause farmers to fail in harvesting. One of the pests 

that reduce rice production is the brown planthopper 

(BPH) (Nilaparvata lugens Stall). Damage due to this pest 

attack can occur directly or indirectly. BPH suck the liquid 

tissue of rice plants so that the plants become dry and 

eventually die. Indirectly BPH can be a virus vector of 

grass dwarf disease and a hollow dwarf (Rahmini, 2014). 

Yield loss due to BPH pests ranges from 10-90%, 

depending on the level of damage to plants that are 

attacked, which can even cause crops to become crop 

failure (Directorate General of Food Crop Agriculture, 

1986). 

The brown leafhopper control strategy that is often 

carried out until now is the use of synthetic insecticides. 

The use of synthetic insecticides, which are considered 

by farmers as the primary choice, has caused resistance 

and resurgence of brown planthopper pests. Presidential 

Instruction No. 3 of 1986 banned the use of insecticides 

and the circulation of 57 insecticide formulations on 

brown planthopper pests for the application of 

integrated pest control in Indonesia (Untung, 2000). 

Therefore the use of synthetic insecticides to control 

brown planthopper is not recommended. An appropriate 

alternative to overcome these problems is to use 

botanical insecticides that are safe for the environment. 

Botanical insecticides utilize plant secondary compounds 

as their active ingredients. This compound functions as a 

repellent, attractant, killer, as well as antifeedant. There 

are more than 1500 types of plants that can be used as 

botanical insecticides (Setiawati et al., 2008). Potential 

plants as botanical insecticides that can control brown 

planthopper include siam weed (Chromolaena odorata 

L.), derris roots (Derris elliptica Benth), soursop (Annona 

muricata L.), spiked pepper (Piper aduncum L.) and neem 

(Azadirachta indica A. Juss) (Kardinan, 2001). 

http://jfmp.lppm.unand.ac.id/index.php/fmp
http://creativecommons.org/licenses/by-nc-sa/4.0/


FIRST AUTHOR / THE JOURNAL OF FOOD AND MEDICINAL PLANTS - VOL. XX NO. XX (2020) XXX-XXX 

First Author  https://doi.org/10.25077/xxxxx  2 

Siam weed leaves contain alkaloids, flavonoids, 

tannins, and sesquiterpenoids. These active compounds 

can inhibit eating power and insecticides. Based on 

research, Febrianti and Rahayu (2012) showed that the 

concentration of siam weed leaf extract 15% could cause 

the death of brown planthopper up to 50%. The derris 

root is effective in controlling insect pests because of the 

presence of rotenone content that enters as a stomach 

poison and works as a nerve poison against insects. 

Based on Nurman's research (2011), it was shown that 

derris root extract was able to cause mortality of 95% 

white lice (Paracocus marginatus) on papaya plants. 

Based on Andharini's research (2008), it was shown that 

the administration of derris root extract at a 

concentration of 5% could cause termite mortality by 

100%. Soursop leaves contain annonain and squamosin 

compounds that enter as contact poisons and stomach 

poisons (Septerina, 2002). This compound has features 

as an antifeedant. Based on research by Venita et al. 

(2009) showed that the administration of soursop leaf 

extract concentration of 10% was able to kill Myzus 

persicae by 100%. Spiked pepper leaves contain active 

compounds such as piperimidin, pipericide, 

piperlongominim, and guininsin. These compounds enter 

as contact poisons and work as nerve poisons by 

interfering with nerve impulses in nerve axons (Muliya, 

2010). Based on the results of research Nuryanto (2011) 

showed that the application of extracts of spiked pepper 

leaves at a concentration of 50 g / l water against white 

lice pests (P. marginatus) caused 95% mortality. Hariadi's 

research results (2013) showed that extracts of spiked 

pepper leaves with a concentration of 100 g / l water 

were able to control peach aphids (Myzus persicae) with 

total mortality of 95.83%. Neem leaf contains an active 

compound, azadirachtin. These compounds enter as 

contact poisons and stomach poisons and work as nerve 

poisons. Nerve toxins work by stimulating the nervous 

system of insects. According to the research of Setiawan 

(2010) showed that neem leaf extract with a 

concentration of 4% could suppress the population of the 

rice beetle, Sitophilus oryzae by up to 100%. 

Utilization of botanical insecticides, especially the 

flour extract formulation of siam weed leaf 

(Chromolaena odorata L.), derris root (Derris elliptica 

Benth), soursop leaf (Annona muricata L.), spiked pepper 

leaf (Piper aduncum L.) and neem leaf (Azadirachta 

indica A) Juss) in controlling brown planthopper 

(Nilaparvata lugens Stall) is still limited. Therefore 

research is needed to study the effect of the flour 

extract. The research aims to obtain the best botanical 

insecticide of flour extract to control the brown 

planthopper in rice plants.  

METHOD 

This research conducted at the Plant Pest Laboratory of 

the Faculty of Agriculture, University of Riau, from October to 

December 2017. The study was carried out experimentally 

using a Completely Randomized Design (CRD), with six 

treatments and four replications, to obtain 24 units of the 

experiment. Each experimental unit consisted of ten brown 

planthopper imago. The treatments used were several types of 

botanical insecticide extracts at a concentration of 10% 

consisting of six treatments as follows: 

I0  =  Without botanical insecticide extract 

IK  =  Flour extract of siam weed leaf  

IA =  Flour extract of derris root  

IS  =  Flour extract of soursop leaf  

IN  =  Flour extract of neem leaf  

IH =  Flour extract of spiked pepper leaf  

Seedling of rice 

The rice seeds used were IR 42 varieties, which were 

obtained from the Indonesian Central Rice Seed Center. 

Seeding of rice seeds was carried out in containers measuring 

26 x 20 cm2. The bottom of the box was given rice seeds and 

enough water until the grains are moist. Seeding was carried 

out for two weeks until the rice seeds have 3-4 leaves and 

ready to be used as brown planthopper feed (Fauzana et al., 

2015). 

Preparation of insect 

Brown planthopper was taken from the area of rice paddy 

planting in Jayapura Village, Bunga Raya sub-district, Siak 

Regency. Brown planthopper was taken directly at the base of 

the stems of plants that were attacked in the field by using an 

aspirator. The characteristics of brown planthopper imago that 

have a body length of about 2.6-2.9 mm have wings and 

yellowish-brown (Hariastuti, 2011). Brown planthopper imago 

was collected and put in plastic containers that already contain 

rice plants as food. Brown planthopper was rearing in plastic 

containers that already contain two-week-old rice seedlings 

that are placed under a lid. When the food was yellow, the new 

feed was provided. Propagation was carried out until the F2 

generation. Brown planthopper for treatment was ten days old. 

Planting rice for treatment 

Rice plants used were plants obtained from seeding. The 

containers used for the treatment are two plastic cups that 

were stacked together. Rice planting was done by inserting rice 

plants into plastic cups as much as five plants. The bottom 

plastic glass is given water, and the top plastic glass has five 

holes perforated. The roots of rice plants were inserted in the 

bottom plastic glass, and the rice stem was inserted in the 

bottom hole of the top plastic glass. The application container 

for brown planthopper treatment can be seen in Figure 1. 
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Figure 1. Container application for brown planthopper 

treatment 

Manufacture of botanical insecticide flour extracts 

Botanical insecticide extracts used siam weed leaves 

obtained from Tapung Subdistrict, Kampar Regency, derris 

roots, and neem leaves from the Faculty of Agriculture, Riau 

University, Soursop leave from Pekanbaru City Marpoyan and 

spiked pepper leaves from the UPT Faculty of Agriculture, 

University of Riau. Plant material was washed thoroughly, then 

air-dried for one week. Plant material was cut, then crushed 

using a blender and sieved with a fine sieve until a flour 

formulation was obtained. The five ingredients then weighed 

100 g each according to treatment; after that, it was added to 1 

liter of distilled water and 1 g / l of sunlight soap, then stirred 

with a stirring rod until evenly mixed. The solution was filtered 

and labeled according to treatment, then left for one hour. 

Tested brown planthopper infestation 

Ten-day-old brown planthopper imago was taken from 

maintenance jars by using an aspirator, then put into a plastic 

cup containing five rice plants. The surface of the top plastic 

cup is covered with gauze to prevent brown plant hopper from 

getting out. 

Application 

The application was made one day after the brown 

planthopper imago infestation. Before making an application, I 

first did a calibration. This calibration was carried out in the 

following manner, a 500 ml hand sprayer filled with water, then 

sprayed on rice plants repeatedly and evenly until conditions 

become wet, especially at the base of the stem and bottom of 

the leaflet flab. The volume of water before spraying was 

reduced by the amount of water left in the hand sprayer was 

the volume of the spray. The spray volume used was based on 

calibration, 5 ml per treatment. The application of flour extract 

was sprayed onto brown planthopper and rice plants until 

evenly distributed and wet. The use was done in the afternoon 

at 16.00. 

Observation 

• Early time of death of planthopper  

Observations were made by calculating the time 

needed to turn off the earliest brown planthopper 

imago. Observations were made every hour and begin 

one hour after application. The view was carried out 

for 72 hours. 

• Lethal time 50 brown planthopper (LT50)  

Observations were made by calculating the time 

needed for each treatment to kill 50% of brown 

planthopper. Observations were made every hour 

and begin one hour after application. 

• Daily mortality of brown planthopper 

Observations were made by counting the brown 

planthopper imago that died every day after being 

treated. According to Natawigena (1993), daily 

mortality could be calculated using the following 

formula: 

 

𝑀𝐻 =
a − b

a
X 100 % 

 

MH  : Daily mortality of brown planthopper 

a  : Number of chocolate planthopper imago 

tested 

b  : Number of brown planthopper imago still 

alive 

 

• Total mortality of brown planthopper 

Observations were made by calculating the total 

population of brown planthopper who died at the end 

of the view after being treated. According to 

Natawigena (1993), overall mortality could be 

calculated using the following formula: 

 

𝑀𝑇  =  
𝑎

𝑏
× 100% 

 

MT :  Total mortality of brown planthopper 

a  :  Number of brown planthoppers that died 

after application 

b  :  Number of brown planthopper before 

application 

 

• Temperature and humidity 

Observation of room temperature and humidity 

conducted every day at each view using a 

thermohygrometer at the research site. Observation 

data was presented in tabular form. According to 

Tjasyono (2004), average temperature and humidity 

were calculated by the following equation: 

 

T (°C)   =      2(Tmorning) + Tday + Tafternoon 

                4 

RH (%) =    2(RHmorning) + RHday + RHafternoon 

                 4   

 

T (° C)  :  Room temperature 

RH (%)  :  Air humidity 
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Data analysis 

Data from observations of the initial death time, lethal time 50, 

and total mortality of brown planthopper were statistically 

analyzed using analysis of variance. It was further tested by 

Honestly Significant Difference (HSD) test at the 5% level. Data 

obtained from the daily mortality of brown planthopper were 

analyzed statistically descriptive and presented in graphical 

form.  

RESULTS AND DISCUSSION 

Initial Death Time of Brown Planthopper  

This research was conducted at an average temperature of 

25,25°C and humidity of 81,92%. The results of the analysis of 

the initial death time of brown planthopper showed that the 

treatment of various types of botanical insecticide flour 

extracts had a significant difference. HSD test results at the 

level of 5% can be seen in Table 1. 

Table 1  Time of death of brown planthopper by administering 

several types of botanical insecticide flour extracts 

Treatment 

the initial time of death 

of brown planthopper 

(Hours) 

Without botanical insecticide extract 72,00 a 

Flour extract of neem leaf   6,50 b 

Flour extract of siam weed leaf    3,00 bc 

Flour extract of spiked pepper leaf   2,00 c 

Flour extract of soursop leaf   1,75 c 

Flour extract of derris root   1,75 c 

The figures on the lane followed by lowercase letters are not 

significantly different according to the HSD test at the 5% level. 

After being transformed with√𝑦 + 0,5 . 

 

Table 1 shows that treatment without botanical insecticide 

flour extracts up to 72 hours did not cause death in brown 

planthopper. Application of several types of botanical 

insecticide flour extracts showed an influence on the initial 

time of death of brown planthopper with a time range of 1,75-

6,50 hours. The treatment of derris root and soursop leaves 

was able to cause the fastest time of death of brown 

planthopper at 1,75 hours after application. It was not 

significantly different from the treatment of extracts of spiked 

pepper leaf (2,00 hours), but substantially different from derris 

leaf extract (6,50 hours). 

The data in Table 1 shows that the fastest treatment is 

causing the initial time of death of brown planthopper is derris 

root, and soursop leaves extract. It is thought that the active 

ingredient of the derris roots, rotenone, can work the fastest in 

killing brown planthopper. This was due to derris roots work as 

nerve poisons and respiratory poisons (Yoon, 2009). This was 

supported by Muharsini et al. (2006) that the rotenone in the 

insect's body will disrupt the body's breathing and metabolism; 

as a result, there will be damage to the plasma, which affects 

the loss of cellular energy and the cessation of cell respiration. 

This was by Tarumingkeng (1992) that rotenone is a contact 

poison that inhibits the metabolism of respiration, causing 

insects to experience paralysis of the respiratory tract and 

produce dysfunctional insects' cells. Taslim (2010) states that 

rotenone could act as a respiratory enzyme inhibitor so that it 

could cause respiratory dysfunction. Gunawaty's research 

results (2014) showed that the administration of tuba root 

extract with a concentration of 10% was the fastest time in 

causing the death of stinky bugs that was 4.40 hours after 

application. 

The compounds contained in the soursop leaf extract, 

namely asymycin, roundacin and squamosin, enter as contact 

poisons. These compounds inhibit the action of the enzyme 

acetylcholinesterase, which acts to disrupt nerve impulses. If 

nerve impulses are blocked, the nerves will be disrupted. This 

disorder will cause incoordination, convulsions, and death in 

insects (Riyanto, 2009). San et al. (2016) that the administration 

of soursop leaf extract with a concentration of 10% caused 

mortality of Leptocorixa oratorius by 57%. 

The administration of neem leaf extract was significantly 

different from derris roots, soursop leaves, and spiked pepper 

leaves. The administration of neem leaf extract was the most 

extended treatment in causing the initial death time of brown 

planthopper, which was 6,50 hours after application. This is 

because the mechanism of action of the azadirachtin active 

compound contained in neem leaf extract does not kill pests 

quickly but interferes with pests in the process of eating, 

growth, and reproduction. Azadirachtin compounds enter as a 

contact poison and work to inhibit the action of the hormone 

ecdysone, which was a hormone that functions in the process 

of metamorphosis (Dwi, 2013). 

Based on the results of research that has been done, there 

are morphological and the behavior changes of brown 

planthopper imago after being applied with five extracts of a 

botanical insecticide. Brown planthopper that dies after being 

sprayed with derris root extract changes by color to black. The 

content of rotenone contained in the root of the derris 

influences the respiration enzymes, which cause the cessation 

of brown planthopper respiratory cell respiration, resulting in 

weakness and death. Brown planthopper that dies after being 

sprayed with siam weed and soursop leaves change color from 

yellowish-brown to blackish brown. Active alkaloid compounds 

contained in siam weed and soursop leaves have advantages as 

an antifeedant that causes the brown planthopper imago body 

to become weak and eventually die. 

Brown planthopper, which is sprayed with neem and spike 

pepper leaves extract, experiences the same color change from 

chocolate to black. The active compound azadirachtin 

contained in neem leaves inhibits the action of the hormone 

ecdysone which functions in the process of metamorphosis, 

which results in the disruption of brown planthopper imago 

and eventually death. The active compound of piperimidin 

found in the spiked pepper leaves disrupts the nervous system, 

which results in brown planthopper becoming spasms and 

eventually dies. Overall, brown planthopper imago that has 

been sprayed with five extracts of botanical insecticide with 

different active ingredients turned out to have almost the same 
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early symptoms of death, which is marked by a change in the 

behavior of brown planthopper to be less active. The color of 

the brown planthopper changes from yellowish-brown to black 

like burning. The body shape becomes stiff and wrinkled and 

unable to move again. 

 

Lethal Time (LT50) of Brown Planthopper 

The observation of brown planthopper LT50  after analysis 

of variance showed that the treatment of various types of 

botanical insecticide flour extracts had a significant effect on 

the time needed to kill brown planthopper as much as 50% and 

the results of HSD tests at 5% level can be seen in Table 2. 

Table 2.  Lethal time 50 of brown planthopper by administering 
several types of botanical insecticide flour extracts 

Treatment 
Lethal time 50 (LT50) of 

brown planthopper 
(hour) 

Without botanical insecticide 

extract 

72,00 a 

Flour extract of neem leaf 31,75 b 

Flour extract of derris root 28,00 b 

Flour extract of soursop leaf 26,75 b 

Flour extract of siam weed leaf 14,75 c 

Flour extract of spiked pepper leaf 12,75 c 

The figures on the lane followed by lowercase letters are not 
significantly different according to the HSD test at the 5% level. 

After being transformed with √𝑦 . 

 

Table 2 shows that in the treatment of several types of 

botanical insecticide, flour extracts caused lethal time 50 of 

brown planthopper with a range of 12,75-72,00 hours. Spiked 

pepper leaf flour extract is the fastest treatment in killing 50% 

of brown planthopper that is 12,75 hours after application and 

is not significantly different from giving siam weed leaf extract 

(14,75 hours), but substantially different from the treatment of 

neem leaf (31,75 hours), derris root (28,00 hours), soursop 

leaves (26,75 hours). 

The fast time needed by the spiked pepper leaf extract in 

killing brown planthopper is as much as 50% due to the  

 

workings and abilities of the piperimidine compound that 

accumulates on the body of the brown planthopper and is 

attached to the stems and leaves of rice plants. Piperamidin 

compounds enter as contact poisons by entering the body 

through natural holes in insects (Zakarni, 2008). The 

piperamidine compounds then work as nerve poisons by 

inhibiting the flow of nerve impulses in the axons, resulting in 

irregular movements and spasms that eventually cause death. 

This is supported by Tarumingkeng (1992) that the inhibition of 

metabolism causes insects to experience paralysis of the 

respiratory apparatus and result in dysfunctional digestion, 

resulting in symptoms of being unable to eat and paralysis 

resulting in death. Jaswandi's research results (2012) showed 

that the administration of extracts of betel leaf forest with a 

concentration of 100 g / l was able to cause mortality of gold 

snail pests by 87.50%. 

The administration of neem leaf extract was the most 

extended treatment in killing 50% of brown planthopper that is 

31,75 hours after application. The duration of neem leaf extract 

in killing 50% of brown planthopper is suspected because the 

content of azadirachtin compounds in neem leaves takes time 

to be able to kill brown planthopper. Azadirachtin compounds 

contained in neem leaves do not kill pests quickly but interfere 

with pests in the process of eating, growth, and reproduction. 

This is supported by Mordue and Nisbet (2000) stated that 

azadirachtin compounds could cause various effects on insects 

such as food activity barriers, disruption to growth and 

development, suppress survival, and reproductive ability. The 

results of Primiari et al. (2013) showed that the administration 

of neem leaf extract with a concentration of 15 g / 100 ml 

caused LT50 values in green aphids, 96 hours after application. 

 

Daily Mortality of Brown Planthopper 

The results of observations on the daily mortality of brown 

planthopper by the treatment of various types of botanical 

insecticide flour extracts showed an influence on the death of 

brown planthopper. Daily mortality of brown planthopper can 

be seen in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Fluctuations in daily mortality of brown planthopper after being treated several types of botanical insecticide flour extracts 
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Figure 2 shows that the administration of several types of 

botanical insecticide flour extracts caused fluctuations in the 

daily mortality of brown planthopper at each treatment. The 

first day after the application of all treatments was able to kill 

brown planthopper in the range of 35-50%, except in the 

treatment without the botanical insecticide flour extract. Daily 

mortality on the first day after application showed that the 

treatment of spiked pepper leaves was able to kill brown 

planthopper by 50%, followed by the treatment of soursop leaf, 

neem leaf, siam weed leaf and tuba root which were able to 

cause successive daily mortality of 45%, 40%, 40%, and 35% 

respectively. The treatment of spiked pepper leaf extract was 

able to create the highest daily mortality on the first day due to 

the piperamidin compound contained in the spiked pepper leaf 

entering as a contact poison and working as a nerve poison. 

This is also caused by the treatment of spiked pepper leaves 

extracts gives a lethal time of 50,75 hours after application, 

faster than other treatments so that daily mortality on the first 

day becomes higher. 

Observations on the second day after the use of botanical 

insecticide showed a decreased percentage of brown 

planthopper deaths. The treatment of spiked pepper leaves, 

soursop leaves, neem leaves, siam weed leaves, and derris 

roots flour extract reduced the percentage of brown 

planthopper mortality respectively by 25%, 27.5%, 30%, 30%, 

and 30%. This is because the population of brown planthopper 

has died a lot on observations the first day after application. 

The same trend also we found on the third day. The treatment 

of spiked pepper leaves, soursop leaves, neem leaves, siam 

weed leaves, and tuba roots extracts also decreased the 

percentage of brown planthopper deaths respectively 22.5%, 

20%, 25%, 20%, and 25%. This happens because the active 

compounds contained in botanical insecticides quickly 

decompose, which causes the active ingredients to stay low 

because some of the active ingredients have been decomposed 

so that its ability to kill brown plant hopper decreases. This is 

by Setyowati (2004), which stated that botanical materials 

decompose quickly, and the residue is easily lost. This is 

because the chemical compounds present in plant materials are 

rapidly degrading by the environment. 

The percentage of brown planthopper mortality reached 

its peak on the first day of observation with a percentage of 

50% in the treatment of extracts of spiked pepper leaves. This 

is due to the active ingredient of spiked pepper leaves, 

piperamidin, which enters as a contact poison and works as 

nerve poison by inhibiting the flow of nerve impulses in axons, 

resulting in irregular movements and seizures that eventually 

cause the death of brown planthopper (Zakarni, 2008). This 

difference in daily mortality occurs due to differences in the 

content of active compounds in each treatment. This is 

following Andriani (2012) stated that the effectiveness of a 

plant material used as a botanical insecticide is very dependent 

on the material used. The bioactive or toxic nature of an active 

compound depends on the growing conditions, the age of the 

plant, and the type of the plant. 

 

Total Mortality of Brown Planthopper 

The observations results of brown planthopper total 

mortality after analysis of variance showed that the treatment 

of various types of botanical insecticide flour extracts had no 

significant effect. HSD test results at a 5% level can be seen in 

Table 3. 

Table 3.  Total mortality of brown planthopper by 

administering several types of botanical insecticide 

flour extracts 

Treatment 
Total mortality of Brown 

Planthopper (%) 

Without botanical insecticide 

extract 

  0,00 b 

Flour extract of neem leaf 95,00 a 

Flour extract of derris root 90,00 a 

Flour extract of soursop leaf 92,50 a 

Flour extract of siam weed leaf 90,00 a 

Flour extract of spiked pepper leaf 97,50 a 

The figures on the lane followed by lowercase letters are not 
significantly different according to the HSD test at the 5% level. 

After being transformed with Arc Sin √𝑦 . 

 

Table 3 shows that the treatment without the extract of 

botanical insecticide was significantly different from the other 

treatments. This is due to no compounds that are toxic to the 

brown planthopper. This also results in no death until the end 

of observation for 72 hours. The treatment of neem leaf extract 

was not significantly different from the treatment of derris 

root, soursop leaves, siam weed leaves, and spiked pepper 

leave flour extract in total mortality of 90%, 92.5%, 97.5%, 90%, 

and 97.5%, respectively. The data in Table 3 shows that the five 

types of botanical insecticide flour extract produced a 

percentage of total brown planthopper mortality above 90% 

and were not significantly different between treatments. This 

shows that the five extracts of botanical insecticide have been 

classified as effective in causing the death of brown 

planthopper. This is under Prijono (2008) that extracts of 

botanical insecticides were said to be effective if treatment 

with these extracts can cause mortality of more than 80%. 

Neem leaf extract can cause the death of brown 

planthopper by 95%. Neem leaf contains azadirachtin 

compound, which is entered as a contact poison in killing 

insects. Azadirachtin compounds act as substances that can 

inhibit the growth and development of insects due to the 

blocking of biosynthetic hormones such as ecdysteroid. The 

results of Wahyudianto's research (2014) showed that the 

administration of neem leaf extract with a concentration of 70 

g / l was able to cause 100% mortality of caterpillar fire pests 

(Setora nitens). Lestari's research results (2014) showed that 

the administration of neem leaf extract with a concentration of 

100 g / l was able to cause mortality of 100% long bean pod 

borer. 

Derris root flour extract can cause the death of brown 

planthopper by 90%. The active compound contained in derris 

roots is rotenone. Rotenone is introduced as a contact poison. 

Rotenone as a contact poison enters the body of pests through 

natural holes and is transported into the entire body of the 
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target pest. Rotenone works as a nerve poison and disrupts the 

metabolic system so that the poisoned brown plant hopper 

experiences paralysis of the oral nerve and cannot eat and 

eventually dies (Sudarno, 2011). Rotenone compounds 

contained in derris roots can affect respiration enzymes in 

pests (Directorate for Plant Crop Protection, 1994). Gunawaty's 

research results (2014) showed that the administration of tuba 

root extract with a concentration of 10% caused mortality of 

stinky rice bug as much as 98%. 

Soursop leaf flour extract was able to produce the 

mortality of brown planthopper by 92.5%. Soursop leaves 

contain active compounds such as asimisin, Bulacin, and 

squamosin, which enter as contact poisons. This compound has 

features as an antifeedant. These compounds cause insects to 

no longer be interested in eating parts of plants that have been 

exposed to these insecticides (Septerina, 2002). The research 

results of Sembiring (2014) showed that the administration of 

soursop leaf extract with a concentration of 10% was able to 

cause mortality of Sitophilus zeamais at 92.5%. Venita et al. 

(2009) showed that the administration of soursop leaf extract 

with a concentration of 10% was able to cause 100% mortality 

of Myzus persicae. 

Siam weed leaf extract can cause the death of brown 

planthopper by 90%. Siam weed leaves contain active 

compounds such as alkaloids, flavonoids, tannins, and 

sesquiterpenoids that enter as contact poisons and work to 

inhibit the eating power of brown planthopper. The active 

compound can also inhibit the taste receptors in the mouth 

area of the insect. This results in insects failing to get a taste 

stimulus, so they are unable to recognize food; as a result, the 

insect will starve to death (Prabowo, 2011). Thamrin et al. 

(2013) showed that the administration of siam weed leaf 

extract with a concentration of 10% led to 85% mortality of 

Spodoptera litura. 

Spiked pepper leaves flour extract was able to cause 

mortality of brown planthopper by 97.5%. Giving Spiked pepper 

leaves extract tends to be the best treatment in causing the 

mortality of brown planthopper. The content of piperamidin 

contained in the spiked pepper leaves enters as a contact 

poison. It works to disrupt the nervous system, which results in 

nerve impulses not running normally, so insects are unable to 

respond to stimuli (Abidin, 2015). The results of Karsidi's 

research (2013) showed that the application of 75 g / l spiked 

pepper leaf extract has been able to cause mortality of the 

Leptocorisa oratorius at 90%. The results of Ismed's research 

(2016) showed that the administration of 75 g / l spiked pepper 

leaf extract was able to cause 95% of the brown planthopper 

mortality. 

CONCLUSIONS 

Provision of siam weed leaf, derris roots, soursop 

leaves, and spiked pepper leaves flour extract can control 

brown planthopper with total mortality above 90%. Spiked 

pepper leaves flour extract is a botanical insecticide that tends 

to be best in killing the brown planthopper imago with an initial 

death time of 2,00 hours, lethal time 50 (LT50) of 12.75 hours 

and total mortality of 97.5%.  
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