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This study documents traditional pest management practices among rice farmers in Kerala, emphasizing low-cost, 

ecologically grounded methods rooted in indigenous knowledge. Field surveys and interviews identified techniques 

including manual removal, sweeping with tools or aromatic plants, cultural practices (e.g., flooding, drainage), light traps, 

botanical and organic deterrents, cow dung slurry for seed treatment, and bioproducts like jeevamrutham and panchagavya. 

Vertebrate pests were managed using physical barriers, sound deterrents, and natural repellents. A seasonal pest 

management calendar was developed from these observations. The findings indicate that traditional practices can effectively 

reduce pest incidence and enhance plant health, though further scientific validation is needed for integration into formal 

Integrated Pest Management (IPM) frameworks. 

Keywords: Cultural control, Mechanical control, Rice pest, Traditional knowledge, Traditional pest control, Tribal farmers 

IPC Code: Int Cl.25: A01N 61/00, A01N 63/00 

The scientific approach underpins modern agriculture. 

On the other hand, the traditional farmers use a different 

strategy based on their knowledge and their interactions 

with the environment1,2. They utilize various plant-based 

products, such as agricultural waste and animal 

products, to protect crops and stored products.  

Indigenous people carry out farming based on their 

ethno-science or knowledge2,3. These farmers see 

pests as either a threat to productivity or as fellow 

beings with a legitimate claim to a fair share4. 

They observe nature through a lens of ideas, 

knowledge, and purpose, and behave based on their 

perceptions of nature rather than the natural structure1. 

Therefore, their perceptions of nature determine the 

interactions between farmers and the environment. 

These pictures or conceptualizations play a role in 

determining how farmers assess, decide, and act in 

their everyday lives when faced with various situations 

and options. The cognized model represents farmers’ 

perceptions of the world and is essential for Integrated 

Pest Management (IPM) initiatives. Ethno-agronomy is 

a subclass of cognized agronomy that considers 

farmers’ indigenous knowledge3. The cognized model 

is always engaged with the operational world in which 

farmers absorb, dismiss, and refine experiences and 

perceptions. 

Farmer expertise was helpful in the past, but it 

could not keep up with the rapidly changing rice 

technologies that came with modern rice. It is found 

that most farmers still see their knowledge and 

methods as inferior to those advocated by outsiders. 

Hence, farmers’ knowledge should be included right 

from the beginning. Because when they feel that their 

knowledge is being disregarded, it can make new 

research and projects seem unfamiliar or disconnected 

to them. That is why it is important to involve them 

from the very early stages. 

Traditional farming, passed down through 

generations, offers effective, long-lasting pest and 

disease control. Many modern practices and cultivars 

have evolved from these traditional systems5. As 

agriculture modernizes, traditional farmers’ 

agricultural systems including pest management 

measures, are at risk of being lost. Before they 

disappear, such traditions should be documented, 

scientifically validated and preserved. Here, we 

documented the traditional pest management practices 

employed by the farmers in Kerala and utilized the 

knowledge to make a pest management calendar to 

benefit farmers who are unaware of these practices. 
————— 
*Corresponding author 
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Study area 

The study was conducted in Wayanad district, 

Kerala, South India (11°26′–12°00′ N, 75°75′–

76°56′ E), which has the highest Adivasi population in 

the state (17.43%)6. Situated at 700-2100 m above 

mean sea level, Wayanad is known for its traditional 

rice cultivation and tropical climate, receiving an 

average annual rainfall of 2250 mm7. Surveys were 

carried out between 2020 and 2022 in key tribal rice-

farming areas including Mananthavady (11.8014° N, 

76.0044° E), Edavaka (11.7715° N, 75.9637° E), 

Panamaram (11.7381° N, 76.0740° E), Pulpally 

(11.6732° N, 76.1833° E), and Thrissileri (11.8465° N, 

76.0227° E). A total of 348 farmers were interviewed, 

of whom 86 provided details on traditional pest  

control practices; tribal farmers constituted 70.9% of 

the respondents. 

 

Materials and Methods 
 

Measuring insect pest incidence after application of 

traditional plant- and animal-based formulations 

The study was conducted during the Kharif seasons 

(2020-2022) in tribal rice fields of Wayanad district, 

Kerala. Traditional plant- and animal-based pest 

control formulations, identified via farmer surveys, 

were applied once during the vegetative to early 

flowering stages. For each treatment, three treated plots 

and one untreated control plot (each 20 m²) were 

established-totaling 21 treated and 7 control plots.  

Pest incidence was recorded seven days post-

application and then weekly for three weeks using five 

random quadrats per plot. Visible pest damage on 

tillers, panicles, or leaves was noted, and percent pest 

incidence was calculated as: Pest Incidence (%) = 

(Infested plant parts / Total observed plant parts) × 100  

Treatment efficacy was assessed as: Pest Reduction 

(%) = (Incidence in control − Incidence in treatment) / 

Incidence in control) × 100 
 

Results and Discussion 
 

Management of insect pests 

Various traditional methods were employed by 

farmers in the study region to manage major insect pests 

(Table 1). Sweeping using muram (bamboo winnower) 

or nets, along with handpicking, were commonly used. 

Immature stages of Lepidopteran pests were removed 

manually, while sweeping targeted adult insects and 

larvae. Branches of plants such as Ficus hispida L.f.  

(Fig. 1 a), Artemisia nilagarica Clarke, and Ziziphus 

oenopolia L. (Fig. 1 b & c) were swayed to injure 

concealed defoliators like Cnaphalocrocis medinalis 

Guenée, Helcystogramma arotraeum Meyrick, and 

Leptispa pigmaea Baly. The rough texture of F. hispida 

and A. nilagarica leaves and thorns of Z. oenopolia 

aided in killing these pests. Leaves of Cymbopogon 

citratus Stapf (lemongrass) were chopped and swung to 

wound C. medinalis caterpillars, with silica and bristles 

contributing to lethality or making them more 

susceptible to bird predation. Odours from Cycas 

circinalis flowers (Fig. 1 d & e) and dried sardine fish 

(Fig. 1 f) served as repellents against rice bugs 

(Leptocorisa acuta Thunberg and L. oratorius Fab.). 

The repellent action of C. circinalis was attributed to 

toxic compounds such as cycasin and β-methylamino-L-

alanine (BMAA), which interfere with insect feeding 

and neural function8. 
 

 

Table 1 — Traditional insect pest management practices involving cultural and mechanical methods as documented in selected rice-

growing regions of Wayanad, Kerala 

Scientific name of the pest Local name of the pest Management practices 

Farmer version Vernacular name 

Ampittia dioscorides Pachapuzhu Ponthachadan  Hand picking 

 sweeping 

Cnaphalocrocis medinalis Ilachuruttipuzhu 

Olappuzhu 

Ilachuruttipuzhu  Swaying branches of plants such as ―Paarakam‖ (Ficus 

hispida) or ―Kattukarpooram‖ (Artemisia nilagarica) or 

―Churi Mullu or Kottamullu‖ (Ziziphus oenopolia) to injure 

the larvae as well as insects in the field 

 Bund shaving 

 Swaying with lemongrass oil leaves (Cymbopogon citratus) 

 Light trap to capture adults 

Dicladispa armigera Vandu Kaaravandu  Sweeping using sweep net 

Helcystogramma arotraeum Ilachuruttipuzhu Ilachuruttipuzhu  Swaying branches of plants such as ―Paarakam‖ (Ficus 

hispida) or ―Kattukarpooram‖ (Artemisia nilagarica) or 

―Churi Mullu or Kottamullu‖ (Ziziphus oenopolia) to injure 

the larvae  

… Contd. 
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Table 1 — Traditional insect pest management practices involving cultural and mechanical methods as documented in selected rice-

growing regions of Wayanad, Kerala (Contd.) 

Scientific name of the pest Local name of the pest Management practices 

Farmer version Vernacular name 

Hieroglyphus banian Pachathullan 

Pulchaadi 

Pachakuthira 

Pachathullan 

Pulchaadi 

Pachakuthira 

 Sweeping using sweep net 

 Bund shaving 

Leptispa pygmaea Ilachuruttipuzhu Elachuruttivandu  Swaying branches of plants such as ―Paarakam‖ (Ficus 

hispida) or ―Kattukarpooram‖ (Artemisia nilagarica) or 

―Churi Mullu or Kottamullu‖ (Ziziphus oenopolia) 

Leptocorisa oratorius Chaazhi 

Munja 

Chaazhi  Flowers of ―Eenth‖ (Cycas circinalis) are used as a deterrent 

 Swaying with ―muram‖ 

 Hanging a fish in a cloth attached to a stick erected in the 

field 

 Keep the field and bunds free of weeds and grasses 

 Spraying of diluted buttermilk in the field  

 Light trap to capture adults 

Melanitis leda ismene Pachapuzhu Pachakombanpuzhu  Hand picking, sweeping using muram 

Mythimna separata Pattalapuzhu Pattalapuzhu  Flood the field as soon as the caterpillars are noticed 

Naranga aenescence Pachapuzhu Pachapuzhu  Hand picking, sweeping using muram 

Nilaparvata lugens Chaazhi 

Munja 

Munja  Draining the field 

Oxya hyla Pachathullan 

Pulchaadi 

Pachakuthira 

 

Pachathullan 

Pulchaadi 

Pachakuthira 

 

 Sweeping using sweep net, bund shaving 

Orsotriaena medus Vellapuzhu Vellakkarumban  Hand picking 

 Sweeping using muram 

Parapoynx stagnalis Kuzhalpuzhu 

Ilachurutti 

Muzhipanni 

Kuzhalpuzhu  Drain away the water from the fields 

 Light trap to capture adults 

Parnara bada Ilachurutti 

Pachapuzhu 

Ilamadakki  Hand picking  

 Sweeping using muram 

Pelopidas agna Ilachurutti 

Pachapuzhu 

Ilamadakki  Hand picking 

 Sweeping using muram 

Pelopidas mathias Ilachurutti 

Pachapuzhu 

Ilamadakki  Hand picking 

 Sweeping using muram 

Scirpophaga incertulas Thanduthurappan 

Chaazhi 

Thanduthurappan  Uprooting the affected parts (rouging)  

 Burn rice stubble 

 Handpicking of egg masses. 

 Light trap to capture adults 

 Cut the leaf top 

Scirpophaga innotata Thanduthurappan 

Chaazhi 

Thanduthurappan  Uprooting the affected parts (rouging) 

 Burn rice stubble 

 Handpicking of egg masses.  

 Light trap to capture adults 

 Cut the leaf top 

Spodoptera litura Pattalapuzhu 

Karuthapuzhu 

Pattalapuzhu  Sweeping using muram 

 Planting and maintaining Colocasia near the rice field as a 

trap crop. 

Spodoptera mauritia Pattalapuzhu Pattalapuzhu  Flood the field as soon as the caterpillars are noticed. 

Tetrix subulata Thavitt Pulchadi Pulchadi  Sweeping using sweep net 

 

In rainfed rice-growing regions, water management 

is traditionally employed as a pest control strategy9,10. 

In the study area, farmers reported flooding fields 

during severe armyworm outbreaks11, noting a 

significant reduction in damage following 

submergence. Specific water management practices 

were also adopted to control pests such as brown plant 

hoppers (BPH) (Nilaparvata lugens Stål) and rice 
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caseworms (Parapoynx stagnalis Zeller). To manage 

BPH, fields were typically flooded for several days 

during the early to mid-tillering stage. In contrast, rice 

caseworms, which float in silken leaf cases, were 

controlled by draining fields for 2-3 days during the 

early vegetative phase. This practice exposed larvae to 

desiccation and natural enemies, as the pest thrives in 

waterlogged conditions12. Draining was also believed 

to harden plant tissues, enhancing resistance to insect 

attack, possibly due to increased calcium uptake under 

drained conditions13. Although farmer responses 

varied, studies have reported a negative correlation 

between excess water and BPH populations10. One 

report suggested that higher water levels could destroy 

BPH eggs laid within leaf sheaths14. Additionally, field 

drainage has been used to suppress Dicladispa 

armigera10,15 and mole crickets16. 

Stemborers were primarily managed by burning 

rice stubble, handpicking egg masses, cutting the leaf 

top (Fig. 1 g), removing the damaged parts of the rice 

plant (Fig. 1 h), and using light traps. The most 

common method of eliminating stemborers was 

rouging, i.e., cutting and removing the injured tillers 

of the rice plant. Rouging should be done extensively 
 

 
 

Fig. 1(a-h) — Pest management methods used by the traditional farmers in Wayanad, (a) swaying the branch of Ficus hispida against the 

concealed defoliators, (b & c) Ziziphus oenopolia L. branch, (d & e) Cycas circinalis L. flower to repel rice bugs, (f) dried sardine fish in 

a cloth bag, (g) cutting the leaf tip, (h) uprooting the affected plant parts 
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over a vast region and several years to prevent the rice 

stem borer16. Another practice for managing 

stemborers is to cut the dead heart with a knife17. 

However, removing dead hearts or whiteheads fails to 

remove all stem borer larvae. A second step that 

works best on immature rice plants is to remove the 

whole plant when dead hearts are seen11. In order to 

manage rice stem borers, a different approach is thus 

required. When a crop is harvested, lingering stem 

borer larvae and pupae remain in the stubble and 

straw. Rice straw is usually burned soon after harvest. 

In addition, stubble is ploughed during land 

preparation for the following crop. Both activities kill 

the residual stemborer populations17. 

In our field study, light traps were used by farmers 

to attract nocturnal moths of rice pests, relying on the 

insects’ positive phototaxis17. Several farmers also 

reported lighting bonfires at night to attract and kill 

rice bugs and moths, a traditional practice still 

observed in some regions. However, we noted that the 

effectiveness of light traps varied, and farmers 

expressed dissatisfaction due to risk of theft, 

inconsistent moth attraction, and accidental killing of 

beneficial insects. These observations are consistent 

with earlier reports14,16,18. 

Many rice insect pests are known to survive on 

common rice field weeds, especially grasses found in 

fallow fields, field borders, and near rice crops19. In the 

study area, increased pest incidence was observed in 

weedy fields. To manage pests such as armyworms, 

mole crickets, and field crickets, weeds were piled to 

attract and collect them. If not regularly removed, these 

pests caused significant crop damage. Traditional weed 

and rodent control methods such as mowing and 

shaving rice bunds (Fig. 2 a) also disrupted the habitat 

of soil-dwelling pests, including armyworm pupae, 
 

 
 

Fig. 2(a-d) — Pest management methods used by the traditional farmers of wayanad, (a) bund shaving, (b-d) growing wild varieties of 

Colocasia along field margins as a trap crop for Spodoptera litura. 
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mole cricket tunnels15, and grasshopper eggs14. To 

drown pest eggs and pupae, soil from bunds was 

relocated into floodwater. Fresh mud was sometimes 

applied to bund sides to trap mole crickets. A 

traditional technique involved growing wild varieties of 

Colocasia along field margins, acting as a trap crop for 

Spodoptera litura (Fab.) (Fig. 2 b & c). Larvae showed 

a clear preference for feeding on Colocasia leaves, 

reducing damage to rice. The broad, moisture-retaining 

foliage of Colocasia esculenta19 attracted S. litura, 

while its allelopathic compounds possibly influenced 

insect feeding and deterred further spread20,21. As S. 

litura is polyphagous, its preference for Colocasia (Fig. 

2 d) helped protect adjacent rice crops (Table 1). 

Traditional farmers in Kerala used mainly four 

animal products-diluted buttermilk, jeevamrutham 

(Fig. 3 a & b), and panchagavya (Fig. 3 c-e), fish 

amino acids (Fig. 3 f)- as well as three plant products-
 

 
 

Fig. 3(a-f) — Plant and animal products used by the traditional farmers of Wayanad, (a&b) jeevamritham, (c-e) panchagavya, (f) fish amino acid 
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neem oil emulsion, neem seed extract, and tobacco 

emulsion-to control rice insect pests (Table 2). 

Jeevamrutham is one of them, strengthening the rice 

plant’s defenses against pest invasion, while the others 

act as insect repellents. In the preparation of 

jeevamrutham, each ingredient plays a vital role in 

enriching soil microbial activity and promoting plant 

health through natural means. Cow dung and cow urine 

are rich in beneficial microorganisms and nutrients, 

acting as biofertilizers that stimulate microbial 

populations essential for nutrient cycling. The jaggery 

(a sugar source) acts as an energy substrate, enhancing 

the multiplication of microbes. Pulse powder provides 

protein and amino acids, supporting microbial growth 

and enzymatic activity. The soil acts as a microbial 

inoculum, introducing native microflora into the 

solution. Stirring in both clockwise and anti-clockwise 

directions ensures uniform aeration and distribution of 

microbes. Fermenting the mixture in a shaded area for 

14 days allows the microbial colonies to mature. When 

applied twice a month, the diluted jeevamrutham 

improves soil fertility, strengthens plant immunity, and 

reduces dependency on chemical fertilizers, thus 

supporting sustainable rice cultivation. Azadirachta 

indica L., the neem tree seed, contains extracts with 

numerous insect pest management benefits22. 

Repulsion, oviposition deterrence, insect growth 

regulation, low mammalian toxicity, and minimum 

environmental persistence are a few of them22-24. 

Spraying of diluted buttermilk is traditionally 

employed for its sour odor, beneficial microbial 

activity, and film-forming ability on panicles, which 

together act as a deterrent to insect pests and protects 

grains from infestation. Buttermilk has a population of 

bacteria such Lactobacillus sp., which may help slow 

the spread of various bacterial and fungal infections 

and insect infestation25. Insect pests were successfully 

suppressed and repelled by panchagavya26. A natural 

fertilizer called jeevamrutham helps to guard against 

bacterial and fungal plant diseases27. 

The traditional plant and animal-based treatments 

significantly reduced pest incidence in rice fields 

compared to untreated controls in the present study. 

Pest incidence in control plots ranged from 33.7% to 

41.5%, which decreased to 14.2%-18.5% after 

treatment. Percent reduction in pest incidence varied 
 

Table 2 — Plant and Animal products used to prepare the pesticide formulations to control rice insect pests in Kerala 

Plant/ Animal 

product 

Mode of preparation Target pest 

Diluted butter milk Spraying of diluted butter milk in the field Leptocorisa oratorius, 

Leptocorisa acuta 

Fish amino acid One kilogram of chopped fish was mixed with one kilogram of jaggery and fermented  

in a sealed container for ten days. The liquid formed was stored airtight for up to 21 

months. For use, 1 mL of the extract was diluted in 1 L of water and sprayed on the crop. 

Leptocorisa oratorius, 

Leptocorisa acuta 

Jeevamrutham A mixture was prepared with 200 L of water to treat 1 acre, using 3 kg soil, 2 kg jaggery 

solution, 2 kg pulse flour, 10 kg cow dung, and 4 L cow urine. Cow urine and cow dung 

were combined and stirred, followed by the addition of soil, jaggery solution, and pulse 

flour. The mixture was transferred to a barrel, filled with water, stirred in both directions, 

sealed, and kept in shade. It was stirred daily for 14 days and diluted before use. The 

formulation was applied twice monthly for pest control. 

Against all insect pests 

Neem oil emulsion Sixty grams of bar soap were dissolved in 0.5 L of water and mixed with 1 L of neem  

oil. The mixture was diluted with 40 parts water and sprayed uniformly in the rice field. 

Grasshoppers, thrips,  

and rice bugs 

Neem seed extract A poultice of 30-80 g powdered neem seeds was soaked in 1 L of water for 12 h.  

The resulting extract was diluted and applied against insect pests. 

Lepidopteran caterpillars, 

grasshoppers, and 

stemborers 

Panchagavya It was prepared using milk, curd, ghee, cow dung, and urine. Initially, 4 kg of cow dung 

was mixed with 500 g of ghee. Separately, 4 kg of cow urine was combined with 500 g 

each of milk and curd, 50 g of palm sugar, and appropriate amounts of salt and yeast.  

The mixture was kept in a shaded area and stirred daily to encourage microbial activity.  

It remained effective for up to six months with regular mixing and water added as needed 

to prevent drying. The formulation was used to enhance plant resistance to pests. 

Against all insect pests 

Tobacco emulsion To prepare the tobacco emulsion, 500 g of dried tobacco leaves were chopped and  

boiled in 4 L of water, then left to stand for 24 h for extraction of active compounds.  

The extract was filtered to remove residues. A 12 g bar of soap was dissolved in water 

and added to the filtered solution. The mixture was then diluted with 12-15 L of water. 

The emulsion was applied after irrigation, preferably during early morning or late 

evening, using a hand or knapsack sprayer to ensure even coverage on both leaf surfaces. 

A single batch was found sufficient to treat one acre of field. 

Lepidopteran caterpillars, 

mealy bug, scale insects 

etc. (against soft  

bodied pests) 
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from 53.75% to 62.50%, with jeevamrutham showing 

the highest overall efficacy (62.5%) against all insect 

pests. Neem-based products and tobacco emulsion 

also demonstrated strong control against specific pests 

like caterpillars, stem borers, and soft-bodied insects 

(Table 3).  
 

Management of non-insect pests  

Agricultural damage from elephants, ungulates, 

wild pigs, and monkeys is the most common human-

wildlife conflict in India28. In Kerala, farmers used 

various methods to deter vertebrate pests (Table 4). 

Due to religious beliefs and the peacock's protected 

status as India’s national bird, few measures were 

taken against them, despite their impact on grain 

yield29. Physical barriers were commonly used to keep 

them out. Firecrackers were widely used to scare 

monkeys, though some farmers viewed relocation as a 

more permanent solution30.  

According to the farmers surveyed, the glass 

bottles dangling in the air and the steel rod (Fig. 4 a) 

moving in the wind make a noise that deters deer. In 

both the pre-harvest and post-harvest phases of 

cultivation, rodents provide a significant challenge to 

rice production32. Bund shaving, which makes it 

simpler to detect rats in rice fields where they reside 

in bunds, was done after the rat tunnels had been 

excavated. Rodents are also reduced by installing owl 

perches on coconut fronds or dried tree branches in 

rice fields (Fig. 4 b).  

To deter wild boars, farmers hung steel plates, 

metal sheets (Fig. 4 c), white cloths and plastic sheets 

(Fig. 4 d & e), and bags filled with castor leaf paste 

(Fig. 4 f). The sound produced by steel plates and 

metallic sheets during wind blowing might keep wild 

boars at bay. 

In this study, some farmers reported that placing 

white cloths and plastic sheets in the field helped 

deter wild boars. Although wild boars do not have 

strong vision and primarily rely on hearing and smell 

to navigate31, the sudden fluttering movement and 

unusual appearance of these materials created a visual 

and auditory disturbance. These unfamiliar cues were 

perceived by the animals as potential threats or 

barriers, making them hesitant to enter the fields. 

Such methods were locally developed and used as 

non-lethal deterrents to reduce crop damage. The 

castor leaf paste bag effectively deters wild boars due 

to its strong odor, which disrupts their keen sense of 

smell. Combined with visual and sound barriers, it 

creates a multi-sensory deterrent that keeps boars 

away from fields. 

Scarecrows and bird tape were used to terrify the 

birds and reduce grain loss during the ripening 

phases of the paddy. Using human bird scarers, 

scarecrows, flash tapes, and various traditional 

noise-making devices are all examples of direct 

protection33. The farmers used different methods to 

reduce the prevalence of avian pests. Jackfruit 

(Artocarpus heterophyllus Lam.) latex is used as a 
 

Table 3 — Percent pest incidence in control and after treatment with traditional plant and animal-based formulations in rice fields 

Plant/Animal product Target [est Percent pest incidence in 

control (Mean ± SE) 

Percent pest incidence after 

treatment (Mean ± SE) 

% Reduction in pest 

incidence 

Diluted buttermilk Leptocorisa oratorius 40.0±2.5 18.5±1.8 53.75 

Fish Amino Acid Leptocorisa acuta 38.5±3.0 17.2±2.0 55.32 

Neem seed extract Lepidopteran caterpillars 36.8±2.7 15.5±1.5 57.93 

Neem seed extract Stem borers 37.2±3.1 16.8±1.9 54.84 

Tobacco emulsion Mealy bugs 35.5±2.9 14.2±1.4 60.00 

Tobacco emulsion Scale insects 34.8±3.3 14.8±1.6 57.47 

Neem oil emulsion Grasshoppers 35.0±2.8 16.0±1.7 54.29 

Neem oil emulsion Thrips 33.7±2.4 14.5±1.3 57.00 

Jeevamrutham All insect pests 41.5±3.2 15.6±1.5 62.50 
 

Table 4 — Existing cultural and mechanical management practices of vertebrate pests in traditional rice fields of Kerala 

Name of the pest Management practices 

Deer Electric fencing, hanging glass bottle along with metallic rode in a tap 

Elephant Electric fencing, fire crackers 

Monkey Fire crackers 

Peacock Physical barriers 

Rodents Bund shaving, placing bird (for owl) perches in paddy field 

Small Birds Bird tape, jack fruit latex, fig latex, catapult, human effigy 

Wild boar Electric fencing, wood fencing, hanging steel plates along with metallic sheets, placing white cloths and plastic 

sheets in the field, hanging castor leaf paste in a cloth bag 
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bird lime or to attract and catch birds29. Tribal 

farmers in Kerala also suggested using fig latex to 

capture bird pests.  

Since traditional pest management practices were 

employed primarily by tribal farmers34, these 

indigenous groups carry out several rituals according 

to their religious beliefs to reduce the insect 

infestation in rice fields (Table 5). The knowledge, 

practice, and belief systems of the custodians of rich 

indigenous knowledge systems were formed over a 

long period of time and handed down via cultural 

processes through the generations35. 
 
Construction of rice pest management calendar 

A traditional rice pest management calendar was 

developed based on survey data for indigenous rice 

varieties (Fig. 5). The agricultural year was divided 

into stages including field preparation, seed selection, 

 

 
 

Fig. 4(a-f) — Vertebrate rice pest management methods used by the traditional farmers, (a) hanging glass bottle with metallic rod and X-

ray sheet, (b) placing owl perches, (c) hanging steel plates along with metallic sheets, (d) placing white cloths, (e) placing white plastic 

sheets, (f) hanging castor leaf paste in a cloth bag 
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seed treatment, basal application, seed broadcasting, 

cattle entry, weeding, and harvesting. Traditional pest 

control and plant-strengthening practices were reported 

during each stage to improve yield. Seed treatment was 

practiced by 63% of farmers, primarily by soaking 

seeds in cow dung slurry to enhance seedling vigor and 

protect against early pest and disease attacks. Post-

harvest, dried neem leaves and Glycosmis pentaphylla 

(Retz.) extracts were mixed with rice seeds to deter 

storage pests.The basal application of green leaves, 

cow urine, and farmyard manure reflects traditional 

knowledge aimed at enhancing plant vigor and  

pest resilience. Neem (Azadirachta indica) leaves 

contribute organic matter while exerting insect-

repellent and allelopathic effects that suppress pests 

and weeds
36,37

. Cow urine, as used in formulations like 

Panchagavya, acts as a bio-enhancer due to its nutrient 

content (N, P, K) and antimicrobial properties38,39. 

Farmyard manure improves soil structure, moisture 

retention, and microbial activity, promoting plant 

health and reducing pest susceptibility39. 

In addition, direct seeding was reported by traditional 

farmers to reduce pest incidence. This observation aligns 

with earlier studies suggesting that direct seeding 

minimizes transplant shock and shortens vulnerable crop 

stages, thereby limiting pest colonization and supporting 

uniform crop establishment40. Collectively, such 

traditional practices contribute to sustainable pest 

management and help maintain ecological balance 

within the rice agro-ecosystem (Fig. 5). 

While earlier studies, such as one from Assam41, 

have assessed the efficacy and rationale of indigenous 

rice pest management practices, the present study is the 

first to compile these into a calendar format. This time-

based framework, grounded in farmers’ knowledge, 

offers a structured guide for sustainable pest control 

and supports the integration of traditional methods into 

formal IPM strategies. 

 

Table 5 — Rice pest management belief/ceremony of tribal farmers in the High hill region of Kerala 

Tribal group Belief/ceremony Target pests 

Kuruchiyar Charcoal, turmeric, and lime are mixed in a coconut shell with mantras recited, 

then placed at the field edge. The black-yellow contrast is believed to repel pests. 

Birds 

Most tribal communities An erect post called ―vavu‖ is created by bundling twigs collected from common 

nearby forest trees. 

Against all pests and 

diseases 

Wayanadanchetti A black fowl and fried rice are offered to God during Uthradamnakshatra in 

March-April, in a ritual known as Vaikattu, Vaipoottal, or Panchakacham. 

Birds, cattle, wild boar and 

other pests 

 

 
 

Fig. 5 — Traditional pest management calendar for traditional rice varieties in the High hill region (Wayanad district) of Kerala 
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Conclusions 

Farmers in the study region continue to use 

diverse traditional methods to manage insect and 

non-insect pests in rice fields. These include 

handpicking, sweeping, and thorny branches as 

barriers. Natural deterrents like neem and 

lemongrass, along with water management such as 

flooding and drainage, are also common. Cultural 

practices like removing infested plants, burning 

stubble, and using light traps help limit pest 

buildup. For vertebrate pests such as wild boars, 

monkeys, and birds, farmers employ metal sheets, 

white cloths, castor leaf paste bags, and owl 

perches for rodent control. Biological formulations 

like jeevamrutham, panchagavya, and neem 

emulsions are widely used. Seed treatment with 

cow dung slurry, application of cow urine, green 

leaves (especially neem), and direct seeding support 

ecological resilience. Despite their effectiveness, 

scientific validation of these methods, including 

their mechanisms, consistency, and environmental 

impact remains limited. Their integration into modern 

strategies like (IPM) also needs exploration. 

Collaborative research that values indigenous 

knowledge is essential to refining and adopting these 

eco-friendly practices in sustainable agriculture. 
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