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ABSTRACT 

The use of a botanical pesticide like tubli plant 

crude extracts is one of the practical methods for those 

farmers who are not capable to incur the expensive 

commercial pesticides. This contributes to the sustainability 

of agriculture because it has no adverse effects on the 

environment. This review article introduces the 

characteristics of tubli plant and assesses its efficacy as an 

organic pesticide. The most strong and effective pesticidal 

property of tubli plant is rotenone which controlled various 

pests.  This had been cultivated and used as an organic 

pesticide all over the world. Some studies revealed that the 

application of tubli plants enhanced farmers’ productivity of 

farms and the profitability of their income. Tubli plant is 

adapted to be one of the inputs toward sustainable 

agriculture. 
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I. INTRODUCTION 
 

Background 

 There are a lot of synthetic pesticides that can 

prevent and control pests even in a large farm area 

(Schreinemachers et al., 2011), however, rampant use of 

synthetic pesticides alone can adversely affect the 

environment and health, and even reduce income. (Mitra 

et al., 2011; Agri-Green, 2011b; Edwards, 2013). Akwar 

et al. (2009) also believed that the overuse of synthetic 

pesticides could deplete soil fertility and yield. Hence, 

Sparagano et al. (2016) suggested that the use of 

synthetic pesticides must be reduced to prevent 

deterioration of soil and income.  Organic pesticides can 

be integrated into an inorganic pesticide (Baker et al., 

2002). This contributes to the sustainability of agriculture 

because it has no adverse effects on the environment 

(Dubey et al., 2010). Integration of organic and inorganic 

pesticides is an example of sustainable agricultural 

practices that minimize and protects the environment, 

develop the earth’s natural resource base, and improve 

soil fertility systems (Reganold et al., 1990). The goal of 

sustainable agriculture is to (1) increase farm income and 

production, and (2) improve the lives of farm families and 

communities. Integrated system practices are designed to 

produce long-term results such as (1) production of 

sufficient food, and other agricultural-related products, 

(2) expansion of the natural resources supply and 

protection of the environment, and (3) sustainment of the 

economic viability of agriculture systems (Freenstra et 

al., 1997). 

Crop production is the art of producing crops at 

increasing productivity and quality of products to 

maximize the monetary returns while eliminating the 

negative impact on the environment (Basra et al., 2018). 

One of the intensive cultivation management to achieve 

this goal and make agriculture sustainable is through the 

application of organic pesticides to control the occurrence 

and damage of pests to crops (Matthew, 2003;Matthew, 

2008).One of the sources of organic pesticides is the plant 

that has pesticidal properties. Tubli (Derris elliptica 

(Wall). Benth) is one of the most plants possessing strong 

pesticidal properties (Rejesus et al., 1993; Prakash, 

1996).). Tubli is a leguminous plant that originated in 

Southern Asia and the Southwest Pacific islands (The 

Plant List, 2010). It is also known as tuba in Indonesia 

(Fryer, 1923). Its crude extracts had been discovered and 

used as a pesticide by some of the farmers and 

researchers in various countries including the Philippines 

(Devi, 2016). It had been also used by the students in 

their laboratory exercises and experiments in various 

Universities. Botanical pesticide derived from tubli plants 

is also sold to some of the pesticide marketing outlets all 

over the world (Sola et al., 2014). 

The use of a botanical pesticide like tubli plant 

crude extractsis one of the practical methods for those 

farmers who are not capable to incur the expensive 

commercial pesticides. Besides, this is the best input in 

attaining sustainable agriculture. Utilization of the 

available resources for farming can be practiced only if 

farmers know the importance and uses of this indigenous 

botanical pesticide (Wilcox, 2011; Sola et al., 2014).  

Physical Appearance of Tubli 

 Table 1 shows the different parts and 

descriptions of tubli plant. The image of its parts can be 

seen in figure 1. Generally, it is a climbing plant that 

belongs to the lianas kind of plant. 
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Table 1: Parts and description of tubli 
 

Part Description Reference 

Plant Climbing  

(Philippine 

Medicinal 

Plants) 

Branches Covered with brown hairs 

Leaves  Pinnate, 30 to 50 cm long 

Leaflets 
Oblong, 9 to 13 cm, when matured: smooth above, and subglaucous and silky 

beneath, 10 to 15 cm long 

Racemes  Lax, 15 to 30 cm length, reddish flowers in a stalked cluster 

Pods  5 to 8 cm long and contain 1 to 3 seeds, flat and brown or black 

Branchlets, 

rachices, 

petioles, 

petiolules 

Brown pubescent  
(Floral of 

China Editrial 

Committee, 

2018) 
Old branches Glabrous, scattered with brown lenticels  

 

        (a)               (b)       (c)  
 

Figure 1: Appearance of tubli: (a) leaves; (b) flower; (c) whole parts 

 

Other Kinds of Tubli Plants 

 Plants have different characteristics that 

distinguish their structures even they are in the same 

family and genus (Sheldrake, 2005). Table 2 introduces 

the different common names and genus and species of 

tubli plants. The only scientific name that is accepted for 

a species in the genus Derris and family Leguminosae is 

Derris elliptica (Wall). Benth (The Plant List, 2010).  

 

Table 2: Other kinds of tubli 
 

Common Name Scientific Name Reference 

Bauit (Tag.) Cylistapiscatoria Blanco 

The Plant List 

2010. Retrieved 

from: Derris 

elliptica (Wall.) 

Benth. — The 

Plant List 

Lapak (Bik.) Degueliaelliptica (Benth.) Taub. 

Malasiag (Tag.) Derris elliptica (Wall.) Benth. 

Opay (N. Viscaya) Galactiaterminaliflora Blanco 

Tibalau (Tag.) Galedupaelliptica Roxb. 

Tibanglan (Tag.) Milletiapiscatoria Merr. 

Tubli (P. Bis., Tag., Buk.) Milletiasplendidissima Vidal 

Tugli (Tag.) Pongamiaelliptica Wall. 

Tugling-pula (Tag.) Pongamiavolubilis Zoll. &Moritzi 
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Table 3 reveals the other vernacular names of 

tubli in selected nationalities.  A vernacular name is used 

for a species in one area may refer to a different species 

in another. 

 

Table 3: Other vernacular names of tubli 
 

Nationality Vernacular Name Reference 

Filipino Tubli 

The Plant List 

2010. Retrieved 

from: Derris 

elliptica (Wall.) 

Benth. — The 

Plant List 

Brunei Tuba 

Burmese Hon 

Chinese Du Yu Teng, Nan Ya Yu Teng, Mao Yu Teng 

Fijian Nduva, Duva Ni Vavalgai 

French Touba 

German Derris-Wurzel, Tuba-Wurzel. 

Indonesian Tuba, OyodTungkul 

Malaysian Akar Tuba, Tuba, Tuba Benar 

Thai Lai Nam, Hang Lai Daeng 

Vietnamese D[Aa]Y Thu [Oos]C C[As]. 

 

Tubli Discovered and Used in Several countries 

Several countries used tubli as a source of 

pesticide. They cultivated this plant to maintain the 

availability in their locality. Countries that often 

cultivated and used tubli is presented in Table 4. 

 

 

Table 4: Countries that cultivated and used tubli as a source of pesticide 
 

Country Reference 

Africa  

Congo (USDA-ARS, 2018) 

Mauritius (ILDIS, 2013) 

Nigeria (PROTA, 2018) 

Reunion (ILDIS, 2013) 

Tanzania (USDA-ARS, 2018) 

Asia  

Bangladesh (USDA-ARS, 2018) 

Indonesia (ILDIS, 2013) 

 Borneo 
(USDA-ARS, 2018) 

 Irian Jaya 

 Maluku Islands 
(PROSEA, 2018) 

 Sulawesi 

 Sumatra 
(USDA-ARS, 2018) 

Cambodia 

China 

(Flora of China Editorial Committee, 2018) 

 Guangdong 

 Guangxi 

 Hainan 

 Yunnan 
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India (USDA-ARS, 2018) 

 Andaman and Nicobar Islands (ILDIS, 2013) 

 Assam 

(USDA-ARS, 2018) 

 Meghalaya 

 Odisha 

 Punjab 

 Tamil Nadu 

 West Bengal 

Japan 
(Toyoda, 2003) 

 Bonin Islands 

Laos 
(USDA-ARS, 2018) 

Malaysia 

 Sabah 
(PROSEA, 2018) 

 Sarawak 

Myanmar 
(USDA-ARS, 2018) 

Nepal 

Philippines (Orwa et al., 2009) 

Singapore 
(ILDIS, 2013) 

Sri Lanka 

Taiwan (Flora of China Editorial Committee, 2018) 

Thailand (USDA-ARS, 2018) 

Vietnam (ILDIS, 2013) 

North America  

Cuba (Oviedo Prieto and Gonzales-Oliva, 2015) 

Honduras (Molina, 1975) 

Martinique (ILDIS, 2013) 

US Virgin Islands (Acevedo-Rodriguez and Strong, 2012) 

United States 
(PIER, 2018) 

 Hawaii 

Oceania  

Christmas Island (ILDIS, 2013) 

Cook Islands 

 

(PIER, 2018) 

Federated States of Micronesia 

 Chuuk 

 Kosrae 

 Pohnpei (Herrera et al., 2010) 

 Yap (PIER, 2018) 

Fiji (Smith, 1985) 

Guam 
(PIER, 2018) 

Northern Mariana Islands 

Palau (Space et al., 2003) 

Papau New Guinea (USDA-ARS, 2018) 

Tonga (PIER, 2018) 
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Pesticidal Properties of Tubli 

The part of tubli that produces a white milky sap 

when pounded is the roots. Roots contain an insecticidal 

compound called rotenone which is a white crystalline, 

derrid, anhydroderrid, derrin, tubotoxin, and tubain. The 

strongest compound is the rotenone. The rotenone 

constituents are rotenoids–4',5'-dihydroxy-6a,12a-

dehydrodegueline, and 11,4'5'-trihydroxy-6a,12a 

dehydrodeguelin. Rotenone is more effective against 

plant lice, leaf beetles, aphids, flies, caterpillars, ticks, 

chicken lice, red spiders, and other insects than potassium 

cyanide or nicotine. It is equally effective as the 

pyrethrum. It can also be considered a poisonous plant. 

There are cases in the Philippines that animals died from 

eating more leaves of this plant.  Tubli also contains lipid 

with constituents including three ceramides and a poly-

hydroxyl octadecenoic acid, 12, 13, 15-trihydroxy-9-

octadecenoic acid that is also considered effective in 

controlling insects (Philippine Medicinal Plants). 

 

II. DISCUSSION 
 

Rotenone 

Tubli sap contains rotenone. It can be pounded 

from the stem, leaves, and most especially from the roots. 

Most of the lianas plants that belong to the family 

Fabaceae possess rotenone. The rotenone-containing 

plants were discovered to be the best alternative 

bioinsecticide for killing caterpillar and poisoning fishes 

in 1848 (Metcalf, 1948). French botanist Emmanuel 

Geoffrroy isolated the active chemical component in 

1895. He called it nicoulinefor it got from the 

Robinianicou specimen which is now called 

Lonchocarpusnicou. The efficacies of plants belong to the 

family Fabaceae were introduced in many thesis research 

studies and published posthumously in 1895 after his 

death (Ambrose and Haag, 1936). The rotenone 

compound was named and also isolated by the Japanese 

chemical engineer Kazuo Nagai. The word rotenone 

comes from the  

 

Source: Rotenone-Wikipedia 

 

Figure 2: Chemical structure of rotenone: (2R,6aS,12aS)-1,2,6,6a,12,12a-hexahydro-2 isopropenyl-8,9-

dimethoxychromeno[3,4-b]furo(2,3-h)chromen-6-one / Tubatoxin, Paraderil 

 

Japanese word ―roten‖. Because of the 

discoveries, the nicouline and rotenone were finally 

established to be useful in farming by 1930 (La Forge et 

al., 1933). The government agencies of the United States 

used already the tubli as a source of rotenone for many 

purposes in fishing and farming (Tanner et al., 2011; 

Schmidt, 2014; Daroff and aminoff, 2014).  

Biopesticidal 

As the rotenone has been long discovered as a 

biopesticide it was found out that it is more effective in a 

form of emulsifiable concentrate than in water-dispersible 

granules in controlling Spodopteralitura 

(Wiwattanapatapee et al., 2009). 

The root of tubli can be isolated as an alkaloid 

from a methanol extract with a concentration of 0.1%. 

This can act as a biopesticide agent that controls 

Scotinopharacoartata E. (Musa et al., 2018).  

Larvicidal 

There are a lot of studies on the ethanol extracts 

against the larvae of A. aegypti. One of the effective 
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control was from the tubli plant. (Komalamisra et al., 

2005). Mosquito larvae were also controlled by larvicidal 

activity (LC50) of the plant root. In three hours of 

treatment, there was a 50% mortality with the use of tubli 

crude extracts. (Akunne et al., 2018). It was also reported 

that it kills beetles in potato, raspberry, asparagus and 

cucumber, and cabbage worms as well as most of the 

arthropod larvae (Cavoski et al., 2008). 

Insecticidal 

Tubli roots are effective against insects not only 

in the form of extracts but also in powder. Tubli root 

powder can even control the Balanogastrickolae on kola 

nut. It was found out that the application of tubli root 

powder at 10g and 15g concentration performed well 

resulted in the highest mortality during the exposure 

period (Akunne et al., 2018).  

Acaricidal 

Tubli plant is rich also inacaricidal property. 

This was used in the study against 

Rhipicephalussanguineus (brown dog tick). The tubli 

roots were undergone first in air-drying before it was 

pounded. It was applied as a foliar spray in three different 

concentrations i.e., 1.5, 1.6, 2.0%. This can be an 

alternative for syntheticacaricides (Alolino et al., 2017). 

Rodenticidal 

The tubli (Derris elliptica) can also be used with 

the combination of other botanical pesticides like nami 

(Dioscoreahispida). Their combinationis found to be 

effective in killing mice. This is a cheap potential and 

natural alternative rodenticide (Torrefiel, 2014). 

Rotenoids 

Rotenoids are compounds that occurred 

naturally. These chemicals areconsidered the cousins of 

rotenone. They are necessary for the inhibition of the 

complex I of the electron transport chain. They are in the 

extracts that contain rotenone because of the synthesis 

happened (Daroff and Aminoff, 2014). Rotenoids also 

contains a cis-fused tertrahydrochromeno [3,4-

b]chromenenucleus Tubli plants was studied to be yielded 

with seven rotenoids: (1) 7′-hydroxy-6a, 12a-

dehydrodeguelin, (2) 6-hydroxy-6a, 12a-

dehydrodeguelin, (3) (6aR, 12aR, 4′R, 5′S)-4′, 5′-dihydro-

4′, 5′-dihydroxytephrosin, (4) 6′-hydroxy-6a, 12a-

dehydrorotenone, (5) (-)-rotoic acid, (6) (-)-deguoic acid, 

and (7) 12-deoxo-12α-acetoxyelliptone (Lu et al., 2018). 

Extraction of Rotenone / Pressurized Liquid Extraction 

Compared to Maceration 

Pressurized Liquid Extraction (PLE) technique 

of rotenone was found to be the best way for it consumed 

less time compared to the conventional maceration 

techniques. ( Sae-Yun, et al., 2006) 

Evaluation for Cytotoxicity and Genotoxicity 

The tubli was evaluated for its cytotoxicity and 

genotoxicity using Vitotox assay. It was found that tubli 

is not genotoxic nor cytotoxic (Chichioco-Hernandez et 

al., 2011). 

Antioxidant / Inhibition of Heinz Body Induction 

Tubli was one of the 20 medicinal plants used in 

the study using screened aqueous extracts in Thailand for 

antioxidant activity and inhibition of Heinz body 

induction caused by oxidants. Tubli has also performed 

the highest percent inhibition of Heinz body inhibition 

activity (Palasuwan et al., 2005). 

Alternative Green Additive to Increase Rotenone Yield / 

Roots 

Rotenone extraction from tubli roots was 

conducted using alcohol-based DES or deep eutic 

solvents as a medium of extraction. It was found out that 

the combination of the DES with selective organic 

solvent has similar potential and efficacy as ILs in 

extracting bioactive constituents in the phytochemical 

extraction process (Othman et al., 2015) 

Extraction Kinetic / Normal Soaking Extraction Method 

/ Effect of Exposure / Roots 

The rotenone was found to be sensitive to light 

and heat. It cannot be exposed to extreme environments 

with an improper extraction system. There is a tendency 

that the major bioactive compounds will be lost and its 

effectiveness of insecticidal action will have deteriorated 

(Zubairi et al., 2014). 

Embryotoxicity and Teratogenicity on Fish Embryo 

The 0.05% tubli crude extract can reduce the 

hatchability rate, slower heartbeat, and delayed formation 

of the fish embryo. 0.50% can cause undeveloped head 

and tail regions, coagulation, and death of the embryo. 

This concentration increases Teratogenic and lethal 

effects (Tolentino et al., 2016). 

Sustainability in Agriculture 

The use of indigenous botanical pesticides is one 

of the contributors to sustainable agriculture 

(Ignacimuthu and Vendan, 2018). It has been 

implemented to be practiced by the farmers. This practice 

is still encouraged to be maintained all over the world 

(Dixon et al., 2014). Many botanical pesticides including 

tubli crude extracts are already recommended to achieve 

and maintain the concept of sustainable agriculture 

(Dimetry, 2012). Tubli is the most promising botanical 

pesticide that promotes a balanced and self-regulated 

agricultural system (Indigenous Plants as Natural 

Pesticides, 2017). Aside from conserving the soil fertility 

and the environment, the application of botanical 

pesticides like tubli crude extracts can increase the 

monetary returns of the farmers and sustain the 

productivity and profitability of their farms and income, 

respectively (Alburo and Olofson, 1987; Geisen, 1999; 

Javier et al., 2003; bTacio, 2009; Agri-Green, 2011a).  

 

III. CONCLUSION 
 

The use of botanical pesticides is needed for the 

fulfillment of sustainable agriculture and the 

enhancement of crop production. Tubli plant is 

considered one of the most strong and effective botanical 

pesticides all over the world. It had been tested and 
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proven that this can control and mitigate the adverse 

effects of pests on crops and brought profitable income 

and productive farms to the farmers. It is therefore that 

the tubli plant is useful in farming and thus, qualified to 

be an input to sustainable agriculture.  
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