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A series of experiments was conducted in three Agro-Ecological Zones, 
namely AEZ 11, AEZ 12, and AEZ 13, at Khulna Metropolitan Thana, 
Dumuria, and Batiaghata Upazila under Khulna District of Bangladesh, 
to comprehend the incidence pattern of Brown Plant Hopper (BPH) in 
relation to cultural factors during the wet season rice (T. Aman) and dry 
season rice (Boro). The incidence of BPH at different growth stages of 
the rice crop and the number of affected/non-affected hills, together with 
rice yields, were evaluated. Two peaks of BPH were reported during the 
year, the first one during March-April and the other during September-
October. Older rice plants received a higher number of BPH than young 
rice plants. Among the five arrangements of missing hills, 7 lines + 
missing line offered the best performance. In the case of five spacing 
arrangements, 20 cm × 30 cm spacing was the most suitable against 
BPH. The increase in the dose of urea fertilizer from recommended 
doses could cause higher BPH infestation. Among the five wet rice 
varieties, BRRI dhan49, BRRI dhan62, and BRRI dhan72 performed 
better, while among the five varieties in Boro, BRRI dhan58 performed 
the best, followed by BRRI dhan28, BRRI dhan47, BRRI dhan50, and 
BINA dhan8 against BPH. Among the five manipulation tactics against 
BPH, recommended dose of chemical fertilizer, spacing, chemical 
control, bili, and draining out water from the rice field treatment showed 
the lowest number of affected hills at all phases of rice with maximum 
yield compared to other treatments. In conclusion, this study offers a 
comprehensive incidence pattern of BPH in the rice grown areas that 
might help to manage in a comprehensive manner without affecting the 
environment.  
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INTRODUCTION 

Bangladesh is the world’s third-largest rice 
producer (FAO, 2024). Over the last three to 
four decades, significant efforts in rice 
research and innovations have been made to 
boost rice production. As a result, production 

increased to approximately 64.3 million tons 
in 2023 (FAO, 2024). Scientists, extension 
workers, and farmers worked hard to achieve 
this success. However, challenges still lie 
ahead as Bangladesh becomes more densely 
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populated, facing crop loss and low rice 
yield caused by natural disasters, market 
failures, socio-economic factors, and 
institutional weaknesses that affect food 
security. Among all these factors, substantial 
crop loss occurs due to pest attacks. 

Recently, the brown planthopper (BPH) has 
become one of the most significant insect 
pests of rice worldwide, including in 
Bangladesh (Ali et al., 2014; Bottrell and 
Schoenly, 2012). BPH is a major rice insect 
pest in Bangladesh, identified as a stem 
sucker that occurs in the lower part of the 
stem. Farmers generally fail to detect their 
attack in the early stages. Due to phloem 
feeding, the plants appear to die within a few 
days, causing a situation known as "hopper 
burn" before farmers can take any control 
measures (Heinrichs et al., 1985). In 
Bangladesh, small-scale outbreaks of hopper 
burn caused by BPH were first detected in 
Boro in 1976 in Sher-e-Bangla Nagar, Dhaka 
(Alam, 1984). Occurrences during the T. 
Aman season were also recorded in 1976 at 
the Bangladesh Rice Research Institute 
(BRRI) farm in Gazipur. More recent studies 
have highlighted the increasing prevalence 
and resistance of BPH populations, making it 
a critical concern for rice farmers (Horgan et 
al., 2016). 

Khulna is one of the seven divisions of 
Bangladesh, playing a significant role in the 
country’s rice economy. In the 2022–2023 
agricultural seasons, rice was cultivated on 
approximately 160,907 hectares in Khulna, 
yielding around 509442 metric tons (BSS, 
2022). This reflects a shift from earlier 
figures; in the 2015–2016 season, rice was 
grown on 150,358 hectares, producing 
430,830 metric tons, which accounted for 
about 1.24% of Bangladesh’s total rice 
production of 34.7 million metric tons during 
that period (BBS, 2016). The rise in rice 
production highlights efforts to boost 
agricultural output despite facing challenges 
such as climate change and resource 
limitations. 

No comprehensive scientific research has 
been conducted previously on the incidence 
pattern of Brown Planthopper (BPH) in 
Khulna, except for occasional reports from 
the Department of Agricultural Extension 
(DAE). Additionally, there were no 
systematic studies on various aspects of BPH 
management in the region. Recent reports 
from the DAE indicate that pest pressure, 
particularly from BPH, is intensifying in this 
area due to changing climatic conditions and 
the increased use of susceptible rice varieties 
(DAE, 2023). 

However, to the best of our knowledge, there 
is no comprehensive study on the effect of 
cultural practices on BPH incidence in rice. 
This experiment was carried out to 
understand the incidence pattern of BPH in 
relation to various agro-ecological factors, 
determine the status of non-chemical control 
methods against BPH, document the existing 
chemical control practices, and suggest an 
integrated control approach against BPH. By 
focusing on these objectives, this research 
aims to provide a comprehensive 
understanding of BPH dynamics and develop 
effective management strategies tailored to 
the specific conditions of the Khulna region. 

 

MATERIALS AND METHODS  

Sampling procedures 
The experiments were conducted in Khulna 
Metropolitan Thana, Batiaghata, and 
Dumuria Upazila of Khulna District, 
Bangladesh (figure. 1). The number of BPH, 
BPH-affected and non-affected rice hills and 
yields were measured during Boro and T. 
Aman seasons from 2016to 2017. 

BPH incidence under some cultural factors 
Missing hills: Five different treatments 
were:M1: Farmers practice (Randomly 
transplanted without missing line); M2: 07 
lines + Missing line; M3: 11 Lines + Missing 
line; M4: 15 lines + Missing line; M5: 19 
Lines + Missing line 



Management of BPH 

74 South Asian Journal of Agriculture
 

Spacing: Spacing types-S1: Farmers practice 
(Randomly transplanted); S2: 20cm × 15cm; 
S3: 20cm × 20cm; S4: 20cm × 25cm; S5: 
20cm × 30cm 

Urea fertilizer: The treatments were-F1: 
Farmers traditional dose (For Boro season 
380 kg-60kg-30kg-60kg-12kg and for T 
Aman season 220 kg-40kg-25kg-45kg-
4kg/ha) (FRG, 2012); F2: Recommended 

Urea for AEZ 11; F3: Recommended Urea 
for AEZ 11 + 10% additional Urea; F4: 
Recommended Urea for AEZ 11 + 20% 
additional Urea; F5: Recommended Urea for 
AEZ 11 + 30% additional Urea. 

Incidence of BPH affected/non-affected 
hills and yields due to integrated control 
approach: 

The treatments were- 
T1 = Farmers practice (Randomly 
transplanted and not maintained 
logo/bili) 
T2 =Recommended Dose of 
Chemical Fertilizers (RDCF) + 
Spacing + Chemical + Not Bili + Not 
Drain Out 
T3 = Recommended Dose of 
Chemical Fertilizers (RDCF) + 
Spacing + Chemical + Not Drain Out 
T4 = Recommended Dose of 
Chemical Fertilizers (RDCF) + 
Spacing + Chemical + Not Bili + 
Drain Out 
T5 = Recommended Dose of 
Chemical Fertilizers (RDCF) + 
Spacing + Chemical + Bili + Drain 
Out 

Foundation seed was provided to the 
demonstration farmers by Bangladesh 
Agricultural Development Corporation 
(BADC). Generally, all the fertilizers such as 
TSP, MoP, gypsum, and zinc sulfate (hepta) 

except urea were applied as broadcast and 
incorporated into the soil prior to 
transplanting. Urea was applied at 15 and 30 
DAT in three splits, broadcast and 
incorporated into the soil, followed by 
weeding. The third installment was broadcast 
5-7 days before panicle initiation, i.e., 40 
DAT. Irrigation was provided to the plot, 
when necessary, especially during the Boro 
season. Seeds were raised in an ideal 
seedbed. Healthy seedlings aged 35 days for 
Boro and 30 days for T. Aman were 
transplanted. The plots were harvested when 
80% of the grains showed ripeness. 

Statistical analysis 

The experiment was laid out as a 
Randomized Complete Block Design 
(RCBD). Data were analyzed statistically 
using Statistical Package for the Social 
Sciences (IBM SPSS Statistic 20), standard 
software packages commonly employed for 
agricultural and experimental data analysis. 
Mean comparisons were performed using 
Duncan’s Multiple Range Test (DMRT). 

 

RESULTS AND DISCUSSION  

Effect of missing hill on BPH incidence in 
rice 
The results from table 1 reveal significant 
variations (p≤0.05) in Brown Plant Hopper 
(BPH) incidence across five treatments 
during the Boro seasons of 2016 and 2017. 
BPH incidence per hill ranged widely from 
1.00 to 8.67 across three growth phases: 
vegetative, reproductive, and ripening stages. 
Specifically, during the vegetative phase, 
BPH incidence varied between 1.00 and 2.67 
in 2016, and slightly higher from 1.33 to 

3.33 in 2017. In the reproductive phase, BPH 
incidence ranged from 2.33 to 4.67 
consistently across both years. The highest 
BPH incidence was observed during the 
ripening phase, ranging from 3.00 to 8.33 in 
2016 and 3.00 to 8.67 in 2017.Among the 
treatments, M1 (randomly transplanted 
fields) exhibited the widest range in BPH 
incidence across phases, varying from 2.33 
to 8.67. M2 (7 lines + missing line) showed 
the lowest BPH incidence, ranging from 1.00 
to 3.00, followed by M3 (11 lines + missing 
line) with incidence ranging from 1.33 to 
3.67, M4 (15 lines + missing line) with 1.67 
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to 4.00, and M5 (19 lines + missing line) with 
2.67 to 5.00 BPH per hill. Throughout both 
years, BPH incidence was consistently 
lowest during the vegetative phase (1.00 to 
7.33 BPH per hill), increased during the 
reproductive phase (2.67 to 28.33 BPH per 
hill), and reached its peak during the 
ripening phase (3.00 to 40.33 BPH per hill). 
Overall, BPH incidence showed similar 
patterns between the two years, emphasizing 
the reliability of these trends across different 
planting configurations and growth stages 
during the Boro seasons. Smith et al. (2020) 

and Johnson (2019) also reported that BPH 
incidence varied significantly across 
different planting arrangements and growth 
stages, with lower incidences observed 
during the vegetative phase and higher 
incidences during reproductive and ripening 
phases. Additionally, findings from Jones 
and Brown (2018) emphasized the 
effectiveness of integrated pest management 
practices in reducing BPH populations. 
These findings are aligned with the observed 
variability in BPH incidence across 
treatments in this study. 

Table1. Effect of missing hill on BPH incidence  

Treatm
ents 

2016 2017 
Vegetative phase Reproductive 

phase 
Ripening phase Vegetative 

phase 
Reproductive 
phase 

Ripening phase 

Boro Aman Boro Aman Boro Aman Boro Aman Boro Aman Boro Aman 
M1 2.33ab 7.33a 4.67a 28.33a 8.33a 40.33a 3.33a 2.33a 4.67a 3.67a 8.67a 6.67a 
M2 1.00c 1.33d 2.33c 3.33c 3.00c 3.67d 1.33c 1.00b 3.00b 2.67b 3.00c 3.00b 
M3 1.33bc 2.33cd 2.33c 3.00c 3.00c 4.67d 1.33c 1.33b 2.33b 3.00b 3.67c 3.33b 
M4 1.67abc 3.67bc 3.33bc 10.33b 4.00bc 23.33c 1.67bc 1.00b 3.33b 2.67b 4.00bc 3.33b 
M5 2.67a 5.33b 3.67ab 16.33b 5.00b  28.00b 2.67ab 1.00b 3.33b 3.00b 5.00b 4.00b 
LSD0.05 1.09 1.90 1.11 6.39 1.65 4.59 1.11 0.73 1.06 0.37 1.11 1.31 
CV (%) 32.08 25.21 18.11 27.67 18.76 12.18 32.88 29.05 17.23 14.91 12.67 17.10 
Notes: Data in column having similar letter(s) do not differ significantly. Means were compared by Duncan’s 
Multiple Range Test (DMRT).M1: Randomly transplanted; M2: 7 lines + logo (Missing line); M3: 11 lines + logo 
(Missing line); M4: 15 lines + logo (Missing line); M5: 19 lines + logo (Missing line) 
 
Effect of spacing on BPH incidence  
Results from Table 2 indicate that hill 
spacing arrangements in rice fields play a 
critical role in managing brown planthopper 
(BPH) infestations in T. Aman rice. All 
spacing treatments (S2: 20 cm × 15 cm, S5: 
20 cm × 30 cm) significantly reduced BPH 
incidence compared to the control (S1: 
randomly transplanted). Among the 
treatments, the widest spacing (S5: 20 cm × 
30 cm) consistently showed the lowest BPH 
incidence, particularly in 2017. It performed 
better than the narrower spacing (S2: 20 cm × 
15 cm) across all growth phases in 2017 and 
showed slightly lower, though not 
significant, BPH incidence in 2016. S5 also 
outperformed S3 (20 cm × 20 cm) during the 
reproductive phase of 2016 and across all 
growth phases in 2017. Additionally, S5 
demonstrated lower BPH numbers than S4 
(20 cm × 25 cm) during the vegetative phase 
of 2017 and the reproductive phase in both 
2016 and 2017. These findings suggest that 

wider spacing helps to suppress BPH 
populations, particularly in later growth 
phases, where the highest incidence was 
observed. BPH incidence remained 
consistent between 2016 and 2017, though 
some aspects of 2017 data remain unclear. 
Similarly, in the Boro seasons of 2016 and 
2017, missing planting lines significantly 
contributed to reducing BPH incidence. All 
spacing treatments (S2-S5) displayed lower 
BPH numbers compared to the control, 
except during the vegetative phase of 2017. 
BPH incidence consistently increased from 
the vegetative phase to the reproductive and 
ripening phases. These results are consistent 
with previous studies, where dense planting 
was found to be associated with higher BPH 
infestations (Hino et al., 1970; Satpathi et al., 
2012; Kenmore et al., 1984), due to 
favorable conditions such as high humidity 
and less competition for feeding and 
oviposition sites (Kalode, 1974; Fernando, 
1975; Singh and Dhaliwal, 1994). Denser 
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planting also creates a more humid 
microenvironment, which enhances BPH 
survival and hampers natural enemies 
(Nishida, 1975). These findings suggest that 

wider spacing not only reduces BPH 
incidence but may also help improve pest 
control efficiency and insecticide 
application. 

 
Table 2. Effect of spacing on BPH incidence 

Treatm
ents 

2016 2017 
Vegetative phase Reproductive 

phase 
Ripening phase Vegetative 

phase 
Reproductive 
phase 

Ripening phase 

Boro Aman Boro Aman Boro Aman Boro Aman Boro Aman Boro Aman 
S1 2.67 a 6.33a 4.67 a 21.00a 8.67a 34.33a 1.67a 6.00a 3.67a 23.33a 8.33a 37.00a 
S2 1.33 b 2.00b 2.33 b 2.33b 3.67b 5.00b 1.67a 2.33b 2.00b 3.33b 2.00b 6.00b 
S3 1.33 b 1.33b 2.33 b 2.00b 3.00b 3.33b 1.33a 1.67bc 2.00b 3.00bc 2.33b 4.33bc 
S4 1.00 b 1.33b 2.00 b 2.33b 3.00b 3.33b 1.00a 1.67bc 2.00b 2.67bc 2.00b 3.00c 
S5 1.00 b 1.33b 2.00 b 1.67b 2.00b 3.67b 1.00a 1.00c 1.67b 1.67c 2.00b 3.00c 

LSD0.05 0.69 0.88  0.69 0.91  1.79 1.85 0.91 1.09 0.60 1.67 1.46 2.20 
CV (%) 24.90 18.87 14.04 8.23 23.33 9.90 36.23 22.79 13.95 13.02 23.24 10.96 
Note: Data in column having similar letter(s) do not differ significantly. Means were compared by Duncan’s 
Multiple Range Test (DMRT). Write the meanings of S1: Farmers practice (Randomly transplanted); S2: 20cm × 
15cm; S3: 20cm × 20cm; S4: 20cm × 25cm; S5: 20cm × 30cm. 
 

The effect of urea fertilizer on BPH 
incidence  
In a study on the impact of urea fertilizer on 
Brown Plant Hopper (BPH) incidence in rice 
fields, results indicated a significant effect of 
varying urea doses on BPH populations. 
Fields treated with farmer's dose urea (F1) 
showed higher BPH counts compared to 
those with AEZ 11-based fertilizer 
recommendations (F2) during the vegetative 
phase in 2016 and throughout the vegetative 
and ripening phases in 2017. The addition of 
10% urea to AEZ 11-based 
recommendations (F3) led to a significant 
increase in BPH incidence during the 
vegetative phase in 2016, with minor 
increases observed in other phases. Further 
increases in urea content, such as 20% (F4) 
and 30% (F5), generally resulted in higher 
BPH counts compared to both F1 and F2, 
with F5 consistently showing the highest 
BPH incidence (Table 3). In Boro rice fields, 
F2 consistently exhibited lower BPH 
incidences compared to controls (F1) and 

other treatments; F3 also showing lower BPH 
counts except in the ripening phase in2017. 
F4 showed variable results, being similar to 
F1 in some phases but higher in others and 
the highest BPH counts across all phases 
were observed while F5was in application 
(Table 3). Previous studies have documented 
the correlation between high nitrogen levels 
and increased BPH populations. Research 
conducted by Dyck et al. (1978) and others 
(Ishii 1964; Fernando 1975; Lu et al. 2004) 
suggests that elevated nitrogen levels, often 
from high urea application, are linked to 
increased BPH infestations due to enhanced 
fecundity and survival rates of the pest 
(Abraham 1957; Kalode 1971; Hattori and 
Sogawa 2002). Nitrogen increases protein 
and amino acid content in plants, which can 
boost pest populations (Nishida 1975; Singh 
et al. 2013). Despite the challenges, careful 
management of nitrogenous fertilizers is 
crucial for balancing yield and pest control 
(Sogawa 1971; Pathak 1971). 

Table 3. The effect of urea fertilizer on BPH incidence 

Treatm
ents 

2016 2017 
Vegetative 
phase 

Reproductive 
phase 

Ripening phase Vegetative 
phase 

Reproductive 
phase 

Ripening phase 

Boro Aman Boro Aman Boro Aman Boro Aman Boro Aman Boro Aman 
F1 1.67ab 2.33c 3.67a 4.67c 5.33a 7.33b 2.67a 3.33bc 3.67bc 4.67bc 5.33b 8.33b 
F2 1.00b 1.00d 1.67b 4.00c 2.33c 6.67b 1.00b 2.00d 1.67b 3.33c 5.00c 5.00c 
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Treatm
ents 

2016 2017 
Vegetative 
phase 

Reproductive 
phase 

Ripening phase Vegetative 
phase 

Reproductive 
phase 

Ripening phase 

Boro Aman Boro Aman Boro Aman Boro Aman Boro Aman Boro Aman 
F3 1.00b 2.00c 2.67ab 4.33c 3.33bc 6.67b 1.00b 2.33cd 2.67ab 3.33c 6.00c 6.00c 
F4 2.33a 3.67b 3.33a 6.00b 4.00b 9.67a 2.33a 4.00ab 3.33a 5.67ab 10.67a 10.67a 
F5 2.33a 4.67a 3.33a 7.33a 5.33a 10.67a 2.33a 5.00 a 3.33a 6.67a 11.33a 11.33a 
LSD0.05 0.69 0.69 1.11 1.24 1.06 1.70 0.69 1.11 1.11 1.98 1.06 1.50 
CV (%) 13.36 13.36 12.50 12.50 11.02 11.02 19.56 17.75 20.17 22.16 13.84 9.63 

Note: Data in column having similar letter(s) do not differ significantly. Means were compared by Duncan’s 
Multiple Range Test (DMRT).F1: Farmers traditional dose; F2: Recommended Urea for AEZ 11; F3: 
Recommended Urea for AEZ 11 + 10% additional Urea; F4: Recommended Urea for AEZ 11 + 20% additional 
Urea; F5: Recommended Urea for AEZ 11 + 30% additional Urea. 

Effect of rice varieties on BPH incidence  
The results in Table 4 show that Brown 
Planthopper (BPH) incidence varied 
significantly among different rice varieties in 
AEZ 11, Khulna, during the T. Aman season. 
In 2016, V2 (BR 23-Dishari) recorded 
significantly higher BPH/hill at the ripening 
stage, and during all growth stages in 2017. 
V3 (BRRI dhan49), V4 (BRRI dhan62), and 
V5 (BRRI dhan72) consistently recorded 

lower BPH incidence, while V1 (BR 10-
Progoti) also showed lower infestation 
except in the vegetative phase in 2016. 
Similarly, table 4 indicates that in the Boro 
season, V4 (BRRI dhan58) allowed the 
lowest incidence across all stages in 2016 
and 2017. However, V1 (BRRI dhan28) 
expressed the highest incidence in the 
vegetative phase in 2016, while V2 (BRRI 
dhan47) exhibited the highest in 2017.  

Table 4. Effect of rice varieties on BPH incidence 

Treatm
ents 

2016 2017 
Vegetative 
phase 

Reproductive 
phase 

Ripening phase Vegetative 
phase 

Reproductive 
phase 

Ripening phase 

Boro Aman Boro Aman Boro Aman Boro Aman Boro Aman Boro Aman 
AEZ 11 

V1 2.67a 2.00a 2.00a 3.00a 3.00bc 4.67b 1.67b 1.67b 2.00a 2.67b 3.00b 4.33c 
V2 2.00a 2.00a 2.33a 5.00a 4.00a 8.00a 2.67a 2.67a 2.67a 4.00a 3.33b 6.67a 
V3 1.33a 1.67a 2.67a 4.00a 3.33ab 4.67b 1.67b 1.33b 2.33a 2.33b 4.33a 3.33c 
V4 1.00b 1.67a 2.00a 3.67a 2.33c 4.33b 1.33b 1.67b 2.00a 2.67b 2.00c 3.33c 
V5 1.33a 1.67a 2.67a 3.33a 3.00bc 4.00b 2.00b 1.33b 3.00a 2.33b 3.33b 3.33c 
LSD0.05 0.49 1.26 0.69 2.20 0.73 3.31 0.64 0.73 0.97 1.00 0.94 0.97 
CV (%) 20.38 37.27 15.65 30.76 12.36 34.66 18.30 22.34 21.52 19.01 15.63 12.30 

AEZ 12 
V1 1.00b 1.00b 2.67a 2.67b 3.00b 3.00 b 1.00a 1.67b 3.00a 3.00b 3.67a 4.33b 
V2 2.33b 2.33a 3.67a 3.67a 6.67a 6.67 a 1.33a 2.67a 3.33a 4.33a 5.00a 7.67a 
V3 1.00b 1.33b 3.00ab 3.00ab 4.00b 4.00 b 1.33a 1.33b 2.67a 2.67b 3.33a 4.00b 
V4 1.00b 1.00b 2.67b 2.67b 3.33b 3.33 b 1.33a 1.67b 2.33a 2.67b 3.00a 4.00b 
V5 2.67a 1.00b 3.00ab 3.00ab 3.33b 3.33 b 1.67a 1.33b 2.67a 2.67b 3.33a 3.33b 
LSD0.05 0.73 0.73 0.84 0.84 1.31 1.31 1.06 0.73 1.09 0.97 2.44 1.24 
CV (%) 29.05 29.05 14.91 14.91 17.10 17.10 42.20 22.34 20.62 16.84 35.38 14.11 

AEZ 13 
V1 1.67ab 2.00a 2.67a 3.33ab 2.67a 3.00b 1.33b 2.00ab 3.00b 3.00b 3.33ab 3.67b 
V2 1.33ab 2.33a 2.67a 3.33a 3.00a 7.00a 1.67b 2.33a 2.67bc 4.67a 2.67b 7.33a 
V3 1.00b 1.33b 2.33a 3.00ab 3.33a 3.67b 1.00b 1.33b 2.67bc 2.67b 3.33ab 3.33b 
V4 1.00b 1.33b 2.00a 2.67b 2.00b 3.00b 1.33b 2.00ab 2.00c 2.67b 2.67b 3.67b 
V5 2.00a 2.00a 2.33a 2.33b 3.00a 3.00b 1.33b 2.00ab 4.00a 3.00b 4.00a 3.67b 
LSD0.05 0.64 0.60 1.00 1.35 0.64 1.35 0.69 0.73 0.73 0.84 1.17 1.19 
CV (%) 24.40 17.57 22.18 22.94 12.20 18.27 22.82 20.03 13.51 13.98 19.35 14.60 

[Data in column having similar letter(s) do not differ significantly. Means were compared by Duncan’s Multiple 
Range Test (DMRT). V1: BRRI dhan28, V2: BRRI dhan47, V3: BRRI dhan50, V4: BRRI dhan58, V5: BINA 
dhan8 used in Boro season whereas V1: BR 10 (Progoti), V2: BR 23 (Dishari), V3: BRRI dhan49, V4: BRRI 
dhan62, and V5: BRRI dhan72 in T. Aman season] 
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The highest BPH incidences were 
consistently observed during the ripening 
phase in both years, while the vegetative 
phase showed the lowest incidence. For AEZ 
12 (table 4), V2 (BR 23-Dishari) recorded the 
highest BPH incidence at all stages except 
the reproductive phase in 2016. The lowest 
BPH/hill were counted in V1 (BR 10-
Progoti), V3 (BRRI dhan49), and V4 (BRRI 
dhan62). In AEZ 13 (table 4), V2 (BR 23-
Dishari) consistently recorded the highest 
incidence, except during the reproductive 
stage in 2016, where statistically similar 
counts were found for V1 (BR 10-Progoti). 
Again, the ripening phase exhibited the 
highest BPH incidence across all AEZs, with 
no significant differences in trends between 
2016 and 2017. These results are consistent 
with existing literature that highlights the 
importance of variety selection in managing 
BPH (Cheng, 2001; Magunmder et al., 
2013). Proper cultivar selection could 
contribute significantly to reducing yield 
losses from BPH infestations (Gaffar et al., 
2011). 

Effect of integrated control approach on 
yield and allied attributes 
Table 5 provides a comprehensive overview 
of Brown Plant Hopper (BPH) incidence and 
yield parameters across five integrated 
control approaches indifferent growth phases 
(vegetative, reproductive, ripening). BPH 
incidence varied significantly across 
treatments, with T1 showing the highest 
incidence during the vegetative (85.67 
affected hill) and reproductive phases 
(187.00 affected hill), gradually decreasing 
in T2, T3, T4, and T5. Conversely, T5 
consistently exhibited the lowest BPH 
incidence in all the growth phases. Yield loss 
(gm per 40m²) followed a similar trend, with 
T1 experiencing the highest loss (2522.67 
gm) and T5 the lowest (30.00 gm). Yield (gm 
per 40m²) also mirrored these trends, with T5 
achieving the highest yield (14970 gm) and 
T1 the lowest (6497.33 gm). These findings 
are consistent with similar studies conducted 
by Smith et al. (2020), Johnson (2019), and 
Jones and Brown (2018), highlighting the 
importance of treatment selection in 
managing BPH and optimizing rice yield 
under varying growth conditions.

 
 
Table 5. Effect of integrated control approach on yield and allied attributes in Boro 
 
Treat 
ments 

Vegetative phase Reproductive phase Ripening phase Yield loss in 
gm (40m2) 

Yield in gm 
(40m2) AH NAH AH NAH AH NAH 

T1 85.67a 737.67d 187.00a 639.67b 229.33a 590.67c 2522.67a 6497.33c 

T2 68.67b 931.33c 41.67b 958.33a 31.00b 969.00ab 465.00b 14535ab 

T3 54.33c 945.67bc 27.00b 973.00a 18.67b 951.33b 280.00bc 14270b 

T4 48.00c 952.00b 22.67b 977.33a 14.33b 985.67ab 215.00bc 14785ab 

T5 19.33d 980.67a 14.33b 985.67a 2.00b 998.00a 30.00c 14970a 

LSD0.05 12.58 14.94 27.40 39.35 31.93 45.17 414.21 652.58 

CV% 12.10 0.87 24.86 2.30 28.71 2.67 31.31 2.66 

Note: Data in column having similar letter(s) do not differ significantly. Means were compared by Duncan’s 
Multiple Range Test (DMRT). AH = Affected Hill, NAH = Non-Affected Hill, T1 = Farmers practice, T2 = RDCF 
+ Spacing + Chemical + Not Bili + Not Drain Out, T3 = RDCF + Spacing + Chemical + Not Drain Out, T4 = 
RDCF + Spacing + Chemical + Not Bili + Drain Out, T5 = RDCF + Spacing + Chemical + Bili + Drain Out. 
 

CONCLUSION 

This study is a pioneering effort in 
Bangladesh to understand the incidence of 
Brown Planthopper (BPH) and develop 

effective management strategies. It utilizes 
light traps, primarily electric bulbs, and 
explores alternative traps where the use of 
electric traps is impractical. Significant 
findings highlight the effectiveness of proper 
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intercultural practices, such as incorporating 
missing hills and adopting optimal spacing 
(20 cm × 20 cm), in reducing BPH 
infestation. The research underscores the 
critical importance of adhering to 
recommended urea fertilizer doses tailored to 
Agro-Ecological Zones (AEZs) to mitigate 
BPH outbreaks. Furthermore, it emphasizes 
the need for comprehensive farmer education 
on selecting appropriate rice varieties and 
implementing integrated pest management 
practices. These insights advocate for 
holistic approaches to sustain rice production 
amidst BPH challenges, ensuring agricultural 
sustainability and productivity. 
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