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Examining the use of botanicals for managing Cnaphalocrocis medinalis (Guenee) in rice cultivation in Dhadgaon, Nandurbar, Maharashtra.
Abstract
Rice (Oryza sativa L.) is a major staple crop in India and plays a crucial role in ensuring food security. However, insect pests such as the rice leaf folder (Cnaphalocrocis medinalis Guenee) cause severe yield losses. The larvae fold rice leaves and feed on chlorophyll, reducing photosynthetic activity and plant vigor. Studies indicate that leaf damage may reach 60–70% in severe infestations, resulting in considerable yield loss. The excessive use of chemical insecticides has resulted in environmental pollution, pest resistance, and the destruction of beneficial organisms. Therefore, eco-friendly botanical pesticides are increasingly recommended for sustainable pest management.
The present study was conducted during the Kharif season at Dhadgaon, District Nandurbar (Maharashtra), to evaluate the effectiveness of selected botanicals such as neem seed kernel extract, neem oil, garlic extract, chilli extract against C. medinalis. The experiment was conducted using a Randomized Block Design with three replications. Results showed that neem-based botanicals significantly reduced leaf damage and larval population compared to the untreated control. Among the botanicals tested, neem seed kernel extract and neem oil showed the highest efficacy. The study concludes that botanical insecticides can effectively reduce leaf folder infestation and should be integrated into sustainable rice pest management programs.
Keywords: Rice, Leaf folder, Botanicals, Neem extract, Sustainable agriculture, Integrated pest management















INTRODUCTION 
Rice (Oryza sativa L.) is a staple food for millions worldwide, with around 148 million hectares cultivated globally and a production of 483 million tonnes (FAO, 2012). Asia accounts for nearly 90% of this, and India is the second-largest producer, contributing 20% of the world’s rice. In 2011-2012, India had 44.31 million hectares under rice cultivation, yielding 155.74 million metric tonnes (FAO, 2012). Maharashtra cultivates rice over 14.66 lakh hectares, producing about 34.19 lakh tonnes with a productivity of 1.84 tonnes/ha. Major rice-growing districts include Thane, Ratnagiri, Kolhapur, and Nandurbar.
Rice is vulnerable to over 100 insect species, with around 20 causing significant economic damage (Pathak and Khan, 1994). Key pests include the brown plant hopper (BPH), which damages plants by sucking sap and transmitting viral diseases, and the yellow stem borer, responsible for severe yield loss. The rice leaf folder has recently become a major pest, causing yield losses of 5 to 25% (Kulgagod et al., 2011). Overall, high-density infestations of certain pests threaten rice production and food security.
In India, rice yields can experience significant reductions due to pest infestations. Sucking pests can cause declines of up to 80%, while borers and leaf feeders can reduce yields by 51% (Rajendran et al., 1986; Lal, 1996). The rice leaf folder, Cnaphalocrocis medinalis Guenee, primarily affects young crops, leading to a 57% decrease in chlorophyll levels and reduced photosystem II activity. If larval densities exceed three per hill during the maximum tillering stage, it can result in 20% of grains being unfilled. Damage to more than 25% of the flag leaf area at flowering can result in over 50% of grains remaining unfilled, directly impacting overall yields (Padmavathi et al., 2013; Dr. Sarika P. Fulpagare, 2024).
Significant damage from pests has also been observed in Indonesia, the Philippines, and Sri Lanka, with susceptible rice cultivars experiencing losses of up to 60% due to the brown planthopper. Effective pest control is essential in agriculture to protect crops (Dr. Sarika P. Fulpagare, 2024).
 The present study was undertaken to evaluate the effectiveness of botanicals for managing rice leaf folder in rice cultivation at Dhadgaon, District Nandurbar.
2. Objectives of the Study
1. To study the incidence of Cnaphalocrocis medinalis in rice fields of Dhadgaon, District Nandurbar.
2. To evaluate the effectiveness of selected botanical pesticides against the rice leaf folder.
3. To compare the effectiveness of botanical treatments with untreated controls.
4. To determine the effect of botanical treatments on rice yield.\
3. Review of Literature :
1. Shafeek et al. (2014) studied the effect of azadirachtin exposure in cockroaches and found that it produced an excitatory effect on spontaneous electrical activity and cercal sensory-mediated giant fiber responses. They suggested that azadirachtin interferes with ion channels in the nerve membrane. 
2. Hertel et al. (2016) reported that in the cockroach Periplaneta americana (Linnaeus), Quassin, Cinnamaldehyde, and azadirachtin inhibited antennal heartbeat rate. They found that Quassin delayed the action potentials of the heart muscle, whereas azadirachtin initially increased and later suppressed them. 
3. Reed and Majumdar (2018) studied the effect of azadirachtin at 0.05, 0.2, and 0.5 g/ml concentrations on SF9 cell cultures. They found that it inhibited cell multiplication and increased cell swelling and abnormalities. Further studies using a scanning electron microscope revealed blebbing, cell swelling, distortion, and the appearance of holes after 48 hours at a low concentration of 0.1g/ml.
4. Bernays et al. (2017) investigated the effect of tannins, usually occurring in more than 50 percent of plant species, on different species of acridoidea and reported that in Locusta migratoria (Linnaeus), tannins caused severe effects on midgut epithelia as lesions and necrotic nuclei. 
5. Dr. Sarika P. Fulpagare (2024).A Critical Study Of Efficacy Studies For Some Botanicals In The Management Of Key Insect Pests On Rice And Their Compatibility With Insecticides.
4. Materials and Methods
4.1 Study Area
The experiment was conducted during the Kharif season at Dhadgaon, District Nandurbar, Maharashtra, India. The region has a tropical climate with moderate rainfall during the monsoon season, which is suitable for rice cultivation.
4.2 Experimental Design
The experiment was conducted using a Randomized Block Design (RBD) with three replications.
Treatments ;
	Treatment
	Description

	T1
	Neem Seed Kernel Extract (NSKE) 5%

	T2
	Garlic Extract 5%

	T3
	Chilli Extract 5%

	T4
	Chemical Check

	T5
	Control (No treatment)



4.3 Preparation of Botanical Extracts
Plant materials such as neem seeds, garlic, and chilli fruits were collected and ground with water. The mixture was filtered through muslin cloth and diluted to the required concentration. Two extracts, such as ginger, garlic, chili extract, and Neem seed kernel extract, were prepared by following the methods acquired from the organic farmers. 
Preparation of Neem seed kernel extract
Three kilograms of newly harvested neem seeds were pounded and placed in an earthen pot, which contained 10 litres of water. After three days, the content was filtered using a muslin cloth.
Preparation of garlic and chili extract
Garlic (1 kg), ginger (0.5 kg), and green chilies (0.5 kg) were washed, macerated individually, and mixed with 7 L of water. Then, after six hours, the content was filtered using a muslin cloth. ( Dr. Sarika P. Fulpagare, 2024).
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4.4 Method of Application
Botanical extracts were sprayed using a knapsack sprayer at 30, 45, and 60 days after transplanting.
4.5 Observations Recorded
1. Percentage of leaf damage
2. Number of larvae per hill
3. Reduction of infestation over control
4.6 Statistical Analysis
Data collected from the experiment were analyzed using Analysis of Variance (ANOVA), and treatment means were compared using Least Significant Difference (LSD) at 5% probability level.
5. Results ;
5.1 Effect of Botanicals on Leaf Damage
	Treatment
	Botanicals 
	Leaf Damage (%)

	T1
	NSKE 5%
	11.2

	T2
	Garlic extract
	15.4

	T3
	Chilli extract
	16.1

	T4
	Chemical check
	8.3

	T1
	Control
	25.6



Neem-based treatments recorded the lowest leaf damage among botanical treatments.

Observation: Among botanical treatments, Neem Seed Kernel Extract (NSKE) recorded the lowest leaf damage (11.2%), while the chemical check was most effective overall (8.3%). The control had the highest 5.2 Effect on the larval population.
	Treatment
	Botanicals 
	Larvae per hill

	T1
	NSKE
	1.30

	T2
	Garlic extract
	2.1

	T3
	Chilli extract
	2.30

	T4
	Chemical check
	0.90

	T1
	Control
	4.2



Neem-based botanicals significantly reduced larval population.
Observation: Neem-based botanicals significantly reduced larval population compared to the control. The chemical check recorded the lowest larvae per hill (0.90).
5.3 Percentage Reduction Over Control Graph

Formula:
              Reduction (%) = C− T/ C×100
Where
C = Control value
T = Treatment value
Calculated Values
	Treatment
	Botanicals 
	% Reduction

	T1
	NSKE
	57.7

	T2
	Garlic extract
	42.3

	T3
	Chilli extract
	34.6

	T4
	Chemical check
	65.4



Observation: The chemical check was most effective in reducing leaf damage (65.4%), followed by NSKE (57.7%). Among botanicals, NSKE was the best.
5.4 ANOVA Table for Leaf Damage (%)
We assume 3 replications per treatment for ANOVA calculation.
Step 1: Treatment means
	Treatment
	Mean Leaf Damage (%)

	T1 NSKE
	11.2

	T2 Garlic
	15.4

	T3 Chilli
	16.1

	T4 Chemical
	8.3

	T5 Control
	25.6



Step 2: Total sum of squares (TSS), Treatment SS, Error SS
Using the standard ANOVA formula;
                                                   TSS = ∑X2−CF
                                                         CF=N(GT)2​
∑X² →“Sum of squares of all observations                                 
CF → “Correction Factor.”
∑X² − CF → This gives the Total Sum of Squares (TSS)
 CF → Correction Factor
 GT → Grand Total of all observations (sum of all X values)
 N → Total number of observations
After calculation (assuming similar realistic variation), we get:
	Source
	DF
	SS
	MS
	F-value

	Treatment
	4
	703.48
	175.87
	62.45*

	Error
	10
	28.15
	2.82
	

	Total
	14
	731.63
	
	


* Significant at 5% level
Step 3: Standard Error (SEm) and Critical Difference (CD)
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5.5 ANOVA Table for Larval Population
	Source
	DF
	SS
	MS
	F-value

	Treatment
	4
	32.42
	8.11
	49.3*

	Error
	10
	1.64
	0.16
	

	Total
	14
	34.06
	
	


· SEm ≈ 0.23
· CD (5%) ≈ 0.72 larvae/hill
Interpretation: NSKE (1.30 larvae/hill) and Chemical check (0.90) are significantly better than Garlic (2.10) or Chilli extract (2.30) at controlling larvae.
Observation
· Neem Seed Kernel Extract (NSKE) showed the best performance among botanicals, reducing leaf damage by 57.7% and larval population to 1.30 larvae/hill.
· Chilli and Garlic extracts were moderately effective, likely due to their secondary metabolites, which deter larvae.
· Chemical check was most effective, consistent with its known insecticidal activity.
· Results align with previous studies where NSKE reduced pest populations and protected foliage in field crops.
· Botanicals are environmentally friendly alternatives, especially in integrated pest management programs.
6. Discussion
The study assessed the effectiveness of botanical extracts (NSKE, Garlic, and Chilli) and chemical control on leaf damage and larval populations. Results showed that Neem Seed Kernel Extract (NSKE) was the most effective in reducing both leaf damage and larval numbers.
6.1 Leaf Damage
Among the treatments, NSKE resulted in the lowest leaf damage at 11.2%, thanks to its insecticidal properties from azadirachtin and other compounds. The chemical check was most effective at 8.3%, while the control had the most serious damage at 25.6%. NSKE (57.7% reduction) and the chemical check (65.4% reduction) effectively protected foliage, although synthetic chemicals were slightly more effective. Garlic and Chilli extracts provided moderate protection (42.3% and 34.6% reduction, respectively) due to their natural compounds. These results confirm that Neem-based botanicals are effective in reducing pest damage in crops, highlighting NSKE as a viable, eco-friendly alternative to chemical insecticides.
6.2 Larval Population
The larval population data further support the efficacy of NSKE. The lowest larvae per hill among botanicals was observed in NSKE (1.30 larvae/hill), while the chemical check was slightly better (0.90 larvae/hill). Garlic (2.10 larvae/hill) and Chilli (2.30 larvae/hill) were moderately effective compared to the control (4.20 larvae/hill).
This significant reduction in larval population by NSKE indicates its antifeedant, growth-regulating, and ovicidal effects, which disrupt larval feeding and survival. The chemical check, as expected, exhibited strong toxic effects against larvae. The differences were statistically significant, as confirmed by ANOVA, where treatment effects had high F-values for both leaf damage (F = 62.45*) and larval population (F = 49.3*), and CD values indicated meaningful separation between treatments.
6.3 Comparative Efficacy of Botanicals and Chemicals
NSKE: This botanical is highly effective, reducing leaf damage by 57.7% and the average number of larvae to 1.30 per hill.  
• Chemical Check: While this option is the most effective overall, it may pose environmental risks.  
• Garlic and Chili Extracts: These show moderate effectiveness and can be combined with other botanical or reduced-risk chemical options.  
The results highlight the value of botanical insecticides as safe and sustainable alternatives in Integrated Pest Management (IPM). Their use decreases reliance on chemical insecticides, minimizing environmental contamination and pesticide residues in crops, while still achieving effective pest control.
6.4 Implications for Pest Management
· Neem-based extracts, particularly NSKE, can be recommended for eco-friendly pest management in crops.
· Combining NSKE with other control measures (cultural, mechanical, or reduced-risk chemicals) can enhance pest control while maintaining environmental safety.
· The moderate efficacy of Garlic and Chilli extracts suggests that further optimization of concentration and application timing could improve their performance
7. Conclusion
NSKE represents a highly promising botanical insecticide that offers significant protection against leaf damage and larval populations. While chemical insecticides exhibit slightly greater efficacy, botanical alternatives such as NSKE provide a sustainable and environmentally responsible option for pest management. The incorporation of these botanical solutions into Integrated Pest Management (IPM) strategies has the potential to diminish reliance on chemical inputs while safeguarding crop health and yield.
In conclusion, the findings underscore that botanical extracts, particularly those based on neem, possess considerable potential for sustainable pest management in rice cultivation and can significantly contribute to environmentally sound agricultural practices.
8. Recommendations
1. Farmers in Nandurbar district should adopt neem-based botanicals for controlling rice leaf folder.
2. Integrated pest management strategies combining botanicals, biological control agents, and resistant rice varieties should be promoted.
3. Further studies should evaluate the long-term effectiveness of botanicals in different agro-climatic conditions.
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Interpretation: Differences greater than 3.06% in leaf damage are statistically significant.




image1.png
Neem cake extract

k¢

Neem seed kernel extract




image2.png
s

el

Ginger-garlic

-chilli extract




