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Abstract: Stem borer infestation is a common challenge in rice fields, often managed through 

synthetic insecticides application, which pose environmental and health risks. A field experiment 

was conducted at the Bangladesh Rice Research Institute, Regional Station, Rangpur, during the T. 

Aman (July-November) 2022 and Boro (November-June) 2022-23 seasons to evaluate the efficacy of 

insecticides, botanicals, and hand sweeping in managing stem borer. The study employed a 

Randomized Complete Block Design with three replications and five treatments: T1=control, 

T2=tobacco dust, T3=chloropyrips, T4=sweeping and T5=tobacco extract. Chlorpyrifos consistently 

reduced ‘deadheart’ and ‘whitehead’ symptoms, followed closely by tobacco dust and tobacco 

extract. Yield analysis revealed that chlorpyrifos resulted in a 13.43% yield increase over the control 

in T. Aman, while tobacco dust and tobacco extract both showed 10.22% increases. Similar trends 

were observed in the Boro season, with yield increases of 10.98% (chlorpyrifos), 6.66% (tobacco 

dust), and 7.99% (tobacco extract). Correlation analysis revealed that higher ‘deadheart’ and 

‘whitehead’ symptoms significantly reduced tiller number, panicle number, and grain yield, while 

filled grains and panicle length increased. Rice plants demonstrated resilience by reallocating 

resources during the reproductive stage to mitigate yield losses. Tobacco-based treatments offer a 

sustainable alternative to synthetic insecticides for stem borer management, reducing yield loss and 

environmental risks. 
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1. Introduction 

Rice (Oryza sativa L.; Family: Poaceae) is one of the most widely cultivated cereals crops and the 

staple food crops in many countries as well as Bangladesh. It is grown extensively across the country 

during three distinct rice growing seasons: Aus (monsoon rice), Aman (rain-fed with supplemental 

irrigation) and Boro (irrigated rice). However, the production of rice is influenced by various factors, 

including the selection of variety, cultural practices, biotic and abiotic factors, and environmental 

conditions (Roy et al., 2024b). Throughout the rice cultivation process, rice fields are often inhabited 

by insect pests. The presence of rice insect pests can lead to production losses both directly and 

indirectly at different growth stages of crops, from its early development to maturity stage (Roy et 

al., 2024b). Many arthropods complete their life cycle in rice plants, some of them also used rice plants 

as hosts like Fall Armywarm (Ali et al., 2023). In rice fields of Bangladesh, 232 insect pest species and 

375 beneficial insects have been identified, of which 20-33 insect species are the most economically 

damaging insect pest (Ali et al., 2021; Islam & Catling, 2012; Kabir et al., 2023; Roy et al., 2024a). In 

Asia, where the world’s rice production is concentrated, the presence of insect pests results in an 

average yield loss of 20% (Ali et al., 2021).  

Rice stem borers are prevalent insect pests in many rice-growing countries including 

Bangladesh. Based on the extent of the affected areas, stem borers rank as the most significant rice 

pests in Bangladesh and they are present in nearly all rice ecosystems throughout the year (Islam & 

Catling, 2012; Roy et al., 2024a). The extent of the infested areas and the intensity of infestation have 

fluctuated over the years (Roy et al., 2024a). Several species of stem borer, namely: the yellow stem 

borer (Scirpophaga incertulas Walker), the dark-headed borer (Chilo polychrysa Meyrick), the gold-

fringed rice stem borer (Chilo auricilia Dudgeon), the striped stem borer (Chilo suppressalis Walker) 

and the pink stem borer (Sesamia inferens Walker), have been identified. Among these, the yellow 

stem borer is the dominant species in all three rice seasons with 60-90% among all borer populations 

(Islam & Catling, 2012; Roy et al., 2024a). Its population is most pronounced during the monsoon 

season. Conversely, the prevalence of the other species generally peaks at the beginning of the 

monsoon, declines significantly during the monsoon, and increases slightly as the monsoon gradually 

subsides (Islam & Catling, 2012). The stem borer larva damages the rice stem, disrupting the 

translocation of nutrients from the root to the leaf. As a result, tillers in the vegetative stage infestation 

get die, and this conditions known as ‘deadheart’. When the larva infests the rice during the 

reproductive stage, it leads to the formation of empty panicles, a phenomenon referred to as 

‘whitehead’. So, the management of stem borer in rice is very crucial.  

In Bangladesh, for the management of stem borer of rice the farmers depends heavily on 

synthetic insecticides due to their accessibility, aggressive promotion, affordability, easy of 

application, and rapid effectiveness by either killing insect pests or altering their harmful behaviors 

(Horgan et al., 2021; Rahman et al., 2020; Roy et al., 2023). For the management of rice stem borer 
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about 90 percent farmers use insecticides (Islam & Catling, 2012). Moreover, the large scale and 

frequently application of insecticides has adverse effects to the animal and environment. The 

insecticides residues mixed with water and disrupt aquatic animal and caused health hazards. The 

significant rice yield losses caused by stem borers, coupled with farmer’s heavy reliance on 

insecticides for management, underscore the urgent need to develop sustainable management 

strategies for stem borers. Recently, innovative principles, technologies, and pest management 

strategies have been developed, with ‘green plant protection’ gaining significant acceptance in China 

(Zhongxian et al., 2012). Another group of strategies, known as ecological control practices, seeks to 

minimize insecticide use, with ecological engineering standing out as a prominent approach. 

However, beneficial insects, often categorized as predators or natural enemies, play a crucial role in 

managing pest populations, thus helping to keep pests at manageable levels. These natural enemies, 

including ladybird beetle, spider, carabid beetle, and damsel fly, effectively target harmful insects 

across different life stages, from eggs to adults. Notably, the highest prevalence of spider was 

observed during the tillering stage (Roy et al., 2024a), indicating its role as a predator of both larval 

and adult stages of stem borer and rice leaf folder (Akter et al., 2024). However, the use of synthetic 

insecticides also results in the unintended killing of non-target arthropods, including beneficial 

insects involved in pollination, as well as natural predators like spiders and beetle (Hamza et al., 

2016; Rahman et al., 2020; Roy et al., 2023). 

The use of plant-derived products is one such alternative, which are considered more 

ecologically compatible than synthetic insecticides. The practice of using plant materials, crude plant 

extracts, and essential oils as botanical insecticides (such as Azadirachta indica, Ocimum tenuiflorum, 

Nepeta cataria, Swietenia macrophylla, Persicaria hydropiper, Zingiber officinale, Nicotiana tabacum etc) for 

the protection of agricultural crops and stored products from insect pests dates back to the origins of 

agriculture itself (El-Wakeil, 2013; Roy et al., 2023).  The bioactive metabolites (such as Azadirachtin, 

flavonoids, gingerols, shogaols, saponins, limonoids, phenylpropanoid derivatives, quercetin, 

quinolone and sesquiterpenoids, etc) found in various botanicals are responsible for the 

manifestation of toxic properties, repellent characteristics, and antifeedant actions against insect 

pests. Plant-derived products are generally non-toxic to non-target organisms and have a lower 

environmental footprint compared to synthetic pesticides and can disrupt pest physiology 

effectively, offering a sustainable alternative to chemical pesticides.  

So, for the alternate search and for the reduction the applications of synthetic insecticides our 

present investigation is undertaken to know the efficacy of tobacco based treatment and hand 

sweeping along with chloropyrips for the management of stem borer of rice during T. Aman 2022 

and Boro 2022-23 seasons. 

2. Materials and Methods  

2.1. Study area and weather variable 

 The experiment was conducted at the research field of the Bangladesh Rice Research Institute 

(BRRI), regional station in Rangpur (Latitude: 25.69586; Longitude: 89.26843, Fig. 1). The study period 

extended from July to November during the T. Aman season of 2022, and from November to June 

during the Boro season of 2022-23. The experimental site was experienced by tropical rainfall from 

April to October, with scatter rainfall occurring throughout the rest of the year. During the study 
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period, data on monthly minimum and maximum temperatures, relative humidity and total rainfall 

were recorded (Table 1). 

 

 

Figure 1. Study area of Rangpur District 

 

Table 1. Month wise weather information of the study area from July 2022 to June 2023 

Year Month Maximum 

temperature °C 

Minimum 

temperature (°C) 

Mean 

temperature (°C) 

Rain fall 

(mm) 

Humidity 

(%) 

2022 July 33.16 26.50 29.83 207.08 76.66 

2022 August 32.74 26.09 29.41 200.57 77.94 

2022 September 31.47 25.32 28.40 177.60 83.30 

2022 October 31.20 22.45 26.82 63.86 77.74 

2022 November 29.37 16.31 22.84 2.10 69.73 

2022 December 26.24 13.41 19.82 0.00 73.02 

2023 January 23.11 10.37 16.74 0.00 79.02 

2023 February 26.89 14.31 20.60 0.00 72.48 

2023 March 29.59 18.48 24.04 31.93 68.00 

2023 April 32.42 20.99 26.70 21.00 66.18 

2023 May 32.66 22.64 27.65 137.33 68.26 

2023 June 32.62 25.06 28.84 405.3 79.03 

 

2.2. Variety and agronomic management  

The variety used in the T. Aman season was BRRI dhan93, and in the Boro season, BRRI dhan89 

was used. Pre-soaked seeds were sown on the wet seedbed. In the T. Aman season, 25-day-old 

seedlings, and in the Boro season, 40-day-old seedlings were transplanted in the main fields. The 

spacing between plants and rows was maintained at 20 × 20 cm, with a 60 cm gap between plots in 

both seasons. The size of individual plots was 40 m². The crop was grown following the 
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recommended fertilizer package, which included urea, triple superphosphate (TSP), muriate of 

potash (MoP), gypsum, and zinc sulfate, applied at rates of 170, 50, 80, 65, and 7 kg ha⁻¹ respectively 

in the T. Aman season and 250, 90, 150, 110, and 11 kg ha⁻¹, respectively, in the Boro season. The 

cultivation also adhered to the standard practices recommended by (BRRI, 2022). 

2.3. Experimental design and treatment  

The experiment in both seasons were carried out Randomized Complete Block Design (RCBD) 

with three replications and four treatments along with one untreated control (Table 2).  

 

Table 2. Name and doses of the treatment against rice stem borer. 

Treatments Groups/Parts used Dose (ha-1) 

T1 Untreated control - 

T2 Tobacco dust 10 kg ha-1 

T3 Chloropyrips 1.8 L ha-1 

T4 Sweeping - 

T5 Tobacco extract 7.00 L ha-1 

 

2.4. Preparation and application of treatments  

The tobacco leaf was collected from local market. After then leaf was converted into powder by 

using electric grinder machine, then sieved and stored at 4°C freezer until further used. For making 

tobacco extract, the powder of tobacco leaf was mixed with water (1:3) then boiled for 30 minutes. 

After boiling the solution allowed to keep another 2 hour for cooling. The treatments were applied 

according to the design. The treatments were applied for two times in both seasons. Before the first 

application, the number of deadhearts was counted and removed. Chlorpyrifos and tobacco extract 

were then applied by using knapsack sprayers. Tobacco dust was applied by hand, and sweeping 

was done by using hand sweep nets simultaneously. Sweeping was carried out at various levels 

within the plant canopy, including the interspaces between plants and extending as close to the plant 

bases as possible. The same procedure was followed during the second application of the treatments. 

In the T. Aman season, the first application of treatments was done at 35 days after transplanting 

(DAT), while in the Boro season, it was done at 45 DAT. During the reproductive stage, the 2nd 

application of treatments for counting whiteheads was done at 70 DAT in the T. Aman season and at 

80 DAT in the Boro season. 

2.5. Collections of data  

The total number of deadheart as well as whitehead were counted at 15 days after treatments of 

full replicated plot individually. Then randomly hills of 5.00 m2 area were selected and number of 

tiller as well as number of panicle were counted and recorded. Randomly five panicle were selected 

and panicle length was recorded. The number of filled grain and unfilled grain were counted from 

these panicle and recorded. For the yield data, after harvesting of whole individual plot data was 

recorded.  

2.6. Data analysis  

All data were analyzed separately using analysis of variance (ANOVA) via R studio software 

(version 2024.04.1). The “doebioresearch” package was employed for conducting the ANOVA. To 

identify significant differences among treatment means, the Least Significant Difference (LSD) test 

was applied, with a significance levels of 5%. For analyzed correlation coefficient “metan” package 

was used. 
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3. Results and Discussion 

3.1. Number of deadheart and whitehead:  

The number of deadheart showed statically significant differences in both the T. Aman and Boro 

season. In the T. Aman season, the highest number of deadheart symptoms was observed at T1 (2.61) 

treatments followed by T2, T4, T5 and T3 treatments (Table 3). However, in the Boro season the highest 

number of deadhearts was found in T1 (0.37) followed by T4, T5, T2 and T3 treatments (Table 2). The 

number of whiteheads also showed statistically significant difference in both T. Aman and Boro 

seasons. As shown in Table 3, the highest number of whiteheads was observed in T1 (2.20), while 

treatments T2 (1.62), T4 (1.54) and T5 (1.50) showed statistically identical results in T. Aman season. 

The lowest number of whiteheads was found at T3 (1.20), which was superior than other treatments. 

Similar type of findings were also observed in Boro season. The reduction percentage of deadheart 

over control varied from 37.93% to 56.70% in the T. Aman season and 56.76% to 78.38% in the Boro 

seasons. While, the reduction of the whitehead percentage over control varied from 26.36% to 45.45% 

in the T. Aman season and 53.26% to 77.13% in the Boro season (Table 3). For the reduction of 

deadheart and whitehead percentage T3 showed superior performance followed by T5, T2 and T4 

respectively. The performance of tobacco dust and tobacco extract in comparison with chloropyrips 

showed identical results. In the context of botanical studies, (Rahman et al., 2014) conducted an 

investigation into the efficacy of four distinct botanical extracts, including tobacco leaf extract and 

neem seed kernel extract, in their impact on the tomato fruit borer and reported that the samples 

treated with neem seed kernel extract and tobacco leaf extract exhibited the lowest level of fruit 

infestation (27.15%) and achieved the most significant reduction in pest population (28.68%) when 

compared to the control group. Similar types of findings also demonstrated by (Dabalo, 2024) in fruit 

borer of tomato and stated that tobacco extract showed highest reduction of borer population after 

karate. (Sohail et al., 2012) reported that 98% mortality of aphid population was demonstrated at a 

2% concentration of tobacco leaf extract. Furthermore,(Deepthi & Yadav, 2022) reported that the 

application of tobacco leaf extract effectively reduced the tomato fruit borer's impact, resulting in a 

significantly reduced fruit infestation rate (15.61%) in tomatoes, as contrasted with the control group, 

which recorded the highest rate of fruit infection (24.46%). Moreover, tobacco contained an alkaloid, 

has been shown to not only cause acute toxicity but also to disrupt biological membranes, 

malfunction of internal organ and metabolism, create redox imbalances, and interfere with 

developmental and reproductive processes in insects as well as inhibit food intake (Chowański et al., 

2016; Kanmani et al., 2021). However, tobacco powder and extract contains nicotin, a bioactive 

compound that interferes with acetylcholine receptors in the nervous system, and acetylcholine 

inhibits resistant to insecticide (Dono et al., 2014).  This is one of the reasons for the effectiveness of 

tobacco treatments compared to synthetic insecticide. Also the interruption in the nervous system 

can ultimately result in the death of the insect pest (Kanmani et al., 2021) thus reduced the deadheart 

and whitehead symptoms in tobacco treatments. Among the two rice growing seasons, the Boro 

seasons showed least infestation than the T. Aman season. Due to the climatic condition of 

Bangladesh, the Boro season is the winter season and the temperature is lower and due to low 

temperature, the stem borer infestation was lower during the Boro season comparative to T. Aman 

season (Table 1). Similar findings also reported by (Roy et al., 2024b), the Boro season, which 

corresponds to winter in Bangladesh, is characterized by lower temperatures and misty conditions 
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and these environmental factors negatively impact insect wing functionality, thereby restricting their 

movement, development, and maturation, therefore lower insect abundance during the Boro season. 

 

Table 3. Effect of Chloropyrips, tobacco and hand sweeping on deadheart and whitehead 

symptoms in both T. Aman and Boro seasons 

 

 

Treatment 

T. Aman, 2022 Boro 2022-23 

Deadheart 

m-2 

Deadheart 

(%) 

reduction 

over 

control 

Whitehead 

m-2 

Whitehead 

(%) 

reduction 

over 

control 

Deadheart 

m-2 

Deadheart 

(%) 

reduction 

over 

control 

Whitehead 

m-2 

Whitehead 

(%) 

reduction 

over 

control 

T1 (control) 2.61 a - 2.20 a - 0.37 a - 0.92 a - 

T2 (Tobacco dust) 1.52 bc 41.76 1.54 b 30.00 0.12 b 67.57 0.36 bc 60.87 

T3 (Chloropyrips) 1.13 c 56.70 1.20 c 45.45 0.08 b 78.38 0.21 c 77.13 

T4 (Sweeping) 1.62 b 37.93 1.62 b 26.36 0.16 b 56.76 0.43 b 53.26 

T5 (Tobacco 

extract) 

1.37 bc 47.51 1.50 b 31.82 0.13 b 64.86 0.35 bc 61.96 

Levels of 

significance 

*** - *** - *** - *** - 

LSD 0.43 - 0.19 - 0.08 - 0.17 - 

CV 13.79 - 6.19 - 26.04 - 19.58 - 

Footnote, LSD: Least significant difference; CV: coefficient of variation; ***: significance at 0.1% 

 

3.2 Effects of yield and yield contributing traits after treatments  

The number of tiller plant-1 showed statistically significant difference during Boro season and 

the number of panicle plant-1 showed statistically significant difference during the T. Aman season 

as shown in Table 4 and Table 5. During the T. Aman season, the superior number of panicle plant-1 

was observed at T3 (7.86) and T2 (7.82) treatment. While, the panicle length showed non-significance 

difference in both the T. Aman and the Boro seasons. In many cases, especially when stem borers 

infested young seedling, tillering stage of rice plants, the losses of yield are often minimal, because 

the plants can compensate for the damage by producing additional tillers or even overcompensate 

by reallocating resources to generate larger and more abundant rice grains supported by (Horgan et 

al., 2016, 2021; Islam & Catling, 2012). Among the yield and yield contributing traits the number of 

filled grains showed statically significant difference in both T. Aman and Boro seasons and T1 showed 

significantly superior performance than other treatments. In case of unfilled grains panicle-1, 

significantly the lowest number of unfilled grains panicle-1 was observed in T1 in T. Aman season. 

But, non-significant difference was observed in Boro season. Since, number of deadheart and 

whitehead was highest in T1 and so the highest number of filled grain observed in T1 due to the 

increased photosynthesis by leaves which enhancing filled grains and reducing unfilled grains (Islam 

& Catling, 2012). Among the two seasons, the number of deadheart and whitehead was found higher 

at the T. Aman season than the Boro seasons due to climatic condition (Islam & Catling, 2012). The 

Boro season in Bangladesh occurs during winter and spring, when low temperatures reduce the 

fecundity, mating and growth of insects, thus decreasing the insect population compared to other 

seasons (Table 1). Since, highest number of deadheart as well as whitehead was found in T1 in both 

T. Aman and Boro seasons, it might be due to when stem borers attack young rice plants during the 

vegetative stage, the plants can respond by generating new tillers or by channeling nutrients to the 

tillers that remain unaffected also supported by (Horgan et al., 2021; Islam & Catling, 2012). But, in 
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cases of reproductive stage attacks, the plants may adapt by boosting the proportion of productive 

tillers or by enhancing filled grain also supported by (Horgan et al., 2021; Lv et al., 2008).  

 

Table 4. Effect of Chloropyrips, tobacco and hand sweeping on yield and yield contributing traits 

during T. Aman season 2022 

Treatment Tiller 

number 

plant-1 

Panicle 

number 

plant-1 

Panicle 

length 

(cm) 

Filled 

grain 

panicle-1 

Unfilled 

grain  

panicle-1 

Grain 

yield (t 

ha-1) 

Yield (%) 

increase 

over control 

T1 (control) 8.35 6.50 c 24.61 194.00 a 21.67 b 4.99 b - 

T2 (Tobacco dust) 8.53 7.82 a 25.47 185.33 bc 29.00 a 5.50 a 10.22% 

T3 (Chloropyrips) 8.55 7.86 a 25.48 182.00 c 32.67 a 5.66 a 13.43% 

T4 (Sweeping) 8.22 6.98 bc 24.33 189.67 ab 30.00 a 5.16 b 3.41% 

T5 (Tobacco extract) 8.22 7.18 b 25.86 183.67 b 34.00 a 5.50 a 10.22 

Levels of significance ns ** ns * ** ** - 

LSD - 0.56 - 4.89 5.03 0.31 - 

CV 4.05 4.07 2.39 1.37 9.07 3.12 - 

Footnote, LSD: Least significant difference; CV: coefficient of variation; **: significance at 1%; *: 

significance at 5%; ns: non-significance 

 

Statically the highest and identical yield was found in T3 (5.66), T2 (5.50) and T5 (5.50) treatments in T. 

Aman season (Table 4). Similar trends were also observed in the Boro season as showed in Table 5. 

The percentage of yield increased over control was varied from 3.41% to 10.43% in the T. Aman 

season, where highest percent of yield was increased in T3 (13.43%) followed by T2 (10.22%) and T5 

(10.22%). The percentage of yield increased over control was varied from 2.50% to 10.98% in the Boro 

season, where highest percent of yield was increased in T3 (10.98%) followed by T5 (7.99%) and T2 

(6.66%). (Dabalo, 2024) reported that yield of tobacco treated field was statically significant with 

synthetic insecticide (karate) treated field for the management of fruit borer of tomato. In this present 

investigation, 10-15% of rice yield losses occurred due to rice stem borer, whereas an average yield 

loss of 20% due to rice insect pest infestation (Ali et al., 2021). However, reproductive stage infestation 

convert unproductive tiller to productive tillers, while, the late-stage infestation enhance the filled 

grains, grain weight by reallocating resources to grain (Lv et al., 2008). So, normally rice plant have 

the recovery system to minimize the yield loss during stem borer infestations. Synthetic insecticides 

are frequently misused, resulting in negative effects on ecosystems and human health, particularly 

within the context of developing nations. The utilization of botanicals, such as extracts derived from 

pesticidal plants, has been extensively advocated as a more sustainable and appropriate alternative 

for smallholder agriculturalists in developing regions (Seni et al., 2025; Sola et al., 2014). The 

application of pesticidal plants can effectively regulate insect pest populations and can be assimilated 

into sustainable agricultural methodologies. 

 

Table 5. Effect of Chloropyrips, tobacco and hand sweeping on yield and yield contributing traits 

during T. Aman season 2022 

Treatment Tiller 

number 

plant-1 

Panicle 

number 

plant-1 

Panicle 

length 

(cm) 

Filled 

grain 

panicle-1 

Unfilled 

grain 

panicle-1 

Grain 

yield (t 

ha-1) 

Yield (%) 

increase over 

control 

T1 (control) 10.82 a 9.46  23.73 138.67 a 22.67  6.01 c - 

T2 (Tobacco dust) 10.66 ab 9.91  23.97 130.33 bc 28.67 6.41 ab 6.66% 
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T3 (Chloropyrips) 10.05 bc 10.13 23.67 126.67 c 31.00 6.67 a 10.98% 

T4 (Sweeping) 10.25 abc 9.65  23.87 133.00 b 26.67 6.16 bc 2.50% 

T5 (Tobacco extract) 9.80 c 9.06 23.10 127.33 c 28.67 6.49 ab 7.99% 

Levels of significance * ns ns ** ns * - 

LSD 0.70 - - 5.66 - 0.35 - 

CV 3.60 3.85 3.37 2.29 17.44 2.94 - 

Footnote, LSD: Least significant difference; CV: coefficient of variation; **: significance at 1%; *: 

significance at 5%; ns: non-significance 

 

3.3 Correlation coefficient of deadheart and whitehead among yield and yield contributing traits  

The correlation coefficient estimates the strength and direction of the relationship between a pair 

of traits, proving useful for the simultaneous improvement of correlated traits through selection. The 

estimated of pearson’s correlation computed between five characters of two rice varieties along with 

deadheart and whitehead symptoms are presented in Fig. 2. The present study revealed that the tiller 

number (TN), panicle number (PN) and grain yield (GY) decreased significantly by increased of 

deadheart and whitehead. While, the number of filled grain (FG) and panicle length (PL) increased 

significantly by increased of deadheart and whitehead. Due to deadheart and whitehead, the number 

of infested tillers and panicles was damaged, and since the number of tillers and panicles directly 

influences yield, this led to yield losses. Our research findings also supported by (Horgan et al., 2021). 

The PN, TN and GY increased significantly by decreased of FG and PL. However, in a normal 

scenario, GY increases with the increase in FG and PL. In contrast, stem borer infestation causes 

deadheart and whitehead damage, reducing the total number of tillers (TN) and productive tillers 

(PN). As a result, FG and PL increased by reallocating resources, but the total FG is lower than in the 

normal scenario, leading to reduced yield. While, PN increased significantly by increased of TN and 

GY increased significantly by increased of TN and PN. Our findings also supported by (Roy et al., 

2024) except the association between GY, FG and PL. GY decreased by increased of FG and PL may 

be due deadheart and whitehead symptoms which decreased the total number of panicle as a result 

grain yield decreased. Consequently, the findings of the present investigation suggest that the 

tobacco powder and tobacco extract possesses certain toxicological properties and farmers might be 

used against stem borer of rice. 
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Figure 2. Correlation coefficient of deadheart and whitehead among yield and yield contributing 

traits. 

Footnote, DH: Deadheart; WH: Whitehead; PN: Panicle Number; TN: Tiller Number; GY: Grain 

Yield; PL: Panicle Length; UFG: Unfilled Grain; FG: Filled grain. 

 

4. Conclusions 

The study was conducted to know the efficacy of tobacco treatments and hand sweeping as well 

as chloropyrips for the management of stem borer of rice across T. Aman and Boro seasons. In the T. 

Aman season, the highest incidence of deadheart and whitehead symptoms was observed in the 

control treatment (T1), while the lowest was in the chloropyrips treatment (T3), demonstrating its 

superior efficacy followed by tobacco treatments T2 and T4. The Boro season showed a similar trend. 

The treatments also significantly influenced yield and yield-contributing traits. During the T. Aman 

season, T3 (Chloropyrips) and T2 (Tobacco dust) treatments produced the highest panicle numbers 

and significantly increased grain yield compared to the control, with T3 showing a 13.43% yield 

increase. In the Boro season, T3 again resulted in the highest yield increase at 10.98%. The study also 

found a negatively significant correlation between deadheart and whitehead symptoms with traits 

such as tiller number, panicle number, and grain yield, while filled grains and panicle length showed 

a positive and significant correlation with these symptoms. These findings indicate that chloropyrips, 

tobacco extract and tobacco dust are effective in reducing stem borer damage and enhancing yield. 

Our findings highlighting the importance of selecting appropriate management strategies to optimize 

rice yield under stem borer pressure. Future studies should analyze the effects of tobacco on 

beneficial insects, such as pollinators and natural predators, to promote integrated pest management 

and these are also the limitation of our present study. 
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