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Abstract

Country bean is an important leguminous crop in Bangladesh, contributing to household income and nutritional security, although
its production is constrained by insect pests, particularly the aphid. This study was conducted to assess how plant traits and predator
abundance affect aphid infestation and yield in country bean. Five cultivars (BARI Bean 1, BARI Bean 5, BARI Bean 6, BARI Bean
7, and BARI Bean 10) were evaluated in the field in a randomized complete block design. Weekly observations recorded plant growth,
aphid and predator populations, and leaf and fruit infestation, along with measurements of morphological and biochemical traits and
yield. Results revealed a significant variation among cultivars in growth and biochemical traits. Branch initiation ranged from 27
days after sowing (BARI Bean 6) to 40 days after sowing (BARI Bean 5), and fruit maturation ranged from 83.8 days after sowing
(BARI Bean 5) to 123.8 days after sowing (BARI Bean 10). Aphid abundance was the highest on BARI Bean 5 (9.2 leaf '), lowest on
BARI Bean 1 (2.8 leaf™!), infestation of leaves peaked to 11.6% on BARI Bean 5 and was lowest (2.7%) in BARI Bean 10. Predator
abundance per plot varied; ladybird beetles were highest on BARI Bean 5 (4.3) and lowest on BARI Bean 10 (1.3). Yield components
differed significantly, with BARI Bean 10 producing the widest fruits (2.83 cm), the heaviest seeds (53.9 g), and the highest yield (0.2
t ha™), whereas BARI Bean 5 had the smallest fruits (7.8 cm), the lightest seeds (31.2 g), and the lowest yield (0.01 t ha™). So, BARI
Bean 10 emerged as the most suitable cultivar due to low aphid infestation and high yield, while BARI Bean 5 found to be the most
susceptible one.
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Introduction bugs, semiloopers, leaf miners, pod borers, shoot borers,
epilachna beetles, and mites (Chowdh t al. 2019).
Bean is an important leguminous vegetable, fodder, P . i ) ( ) waiy eta )
"L ) However, jute hairy caterpillar, stink bug and bean weevil

and cover crop contributing to household income and i
are also prevalent during summer season (Mollah et

al. 2022; Mollah 2022). Among these, the bean aphid,
Aphis craccivora Koch, is one of the most destructive.

nutritional security in Bangladesh. Among bean crops,
country bean (Lablab purpureus L.) is widely cultivated
during the rabi season. However, some heat tolerant ) )

.. .. . This polyphagous pest causes direct damage through sap
country bean varieties are also growing in the kharif . i ]

i ) ) sucking from twigs, bean pod as well as inflorescence

season (Mollah et al. 2017) with the approximate yield
of 6.11 ton/ha (Mollah et al. 2013). In the 2022-2023

season, country bean production in Bangladesh reached to

(Mollah et al. 2013) and indirect damage by transmitting
viral diseases (Malik et al. 1988). In Bangladesh, insect

. . ests and diseases together can cause 30-40% yield losses
228.1 thousand metric tonnes from approximately 257.6 p ‘g ) ) ) Y )
. in country bean, with aphids consistently identified as a
thousand hectares, underscoring its importance as a staple . .
) i key pest across production regions (Rahman et al. 2022).
vegetable crop (BBS 2023). However, national production o . )
i Aphid infestation reduces plant vigor, deforms leaves
has stagnated in recent years. o . )
and pods, diminishes photosynthetic capacity, and causes

Country bean is attacked by approximately 55 species
of insect pests and mites from seedling to harvest stages
(Chopkar et al. 2020). Major pests include aphids, bean

significant yield loss. Moreover, aphids efficiently transmit
several economically important viruses, including bean

common mosaic virus, yellow mosaic, necrotic yellow,
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and leaf roll viruses, which under favorable conditions
may result in severe yield loss or complete crop failure
(Verma et al. 2010). Consequently, aphid infestation
remains a major constraint to sustainable country bean

production, particularly for smallholder farmers.

Aphid population density is influenced by host plant

characteristics, and infestation levels vary among
cultivars. Plant morphological and biochemical traits, such
as leaf texture, canopy structure, nutrient composition,
and plant vigor, significantly affect aphid colonization
and population growth (Amin et a/. 2020). In Bangladesh,
plant-derived and botanical products have been reported
as environmentally safe alternatives to synthetic
insecticides for managing major insect pests of country
bean without adverse effects on crop growth (Ahmed et
al. 2013). Subsequent field studies confirmed that plant-
based powders, oils, and extracts effectively reduce aphid
infestation and improve yield, supporting their suitability

for eco-friendly pest management (Ahmed ef al. 2019).

In addition to host plant resistance and botanicals, natural
enemies play a critical role in regulating aphid populations.
Predatory insects, including Coccinellids, Syrphids,
Chrysopids, and parasitoids, exert strong top-down control
on aphids (Mollah et al. 2012), and their abundance may
vary among cultivars due to differences in plant architecture
and habitat suitability (Costamagna and Landis 2006).
Bio-rational pest management strategies have been shown
to suppress major legume pests while conserving key
natural enemies in yard long bean ecosystems (Mrong et
al. 2024). Despite these benefits, farmers in Bangladesh
commonly select country bean varieties based on market
availability rather than pest resistance potential (Khan
et al. 2018). Ecologically based pest management
approaches are therefore increasingly recommended due
to their effectiveness and compatibility with natural enemy
conservation (Mrong et al. 2023). Integrated bio-rational
pest management has been shown to reduce aphid and pod
borer infestations while improving yield and profitability

in yard long bean (Amin et al. 2016).

the interactions

plant characteristics, aphid infestation, natural enemy

Therefore, understanding among
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abundance, and yield performance across different
cultivars is essential. The present study aims to evaluate
aphid population abundance, infestation intensity, predator
diversity, and yield performance of five country bean
cultivars to support cultivar selection and ecologically

based pest management strategies.

Materials and methods

The study was conducted from July 2022 to June 2023 at
the field and laboratory of the Department of Entomology,
Gazipur Agricultural University, Gazipur, Bangladesh.
This area represents the Madhupur tract agro-ecological
zone (AEZ-28) with silty clay loam to clay soils (pH 5.8-
6.5) and a tropical climate. Five country bean varieties
(BARI Bean 1, BARI Bean 5, BARI Bean 6, BARI Bean
7, and BARI Bean 10) were evaluated in a randomized
complete block design with three replications and the
plot size was 3 X 2 m. Seeds were soaked, sown and
raised in polybags, and 14-day-old seedlings transplanted
in the field. Fertilization (cow dung, N, P, K, S, and
Zn), weeding, mulching, and irrigation was applied as
needed. Weekly observations recorded vegetative and
reproductive growth, while aphid and ladybird beetle
populations were monitored on randomly selected plants.
Leaf and fruit infestation percentages were calculated,
and agronomic traits, trichome density, leaf pH, moisture
content, protein, and chlorophyll a, b, total chlorophyll
were measured following the methods stated by Afroz et
al. (2022). Data were analyzed using one-way ANOVA
with Tukey HSD, and relationships between plant traits
and insect abundance were examined via correlation and

multiple regression using SPSS 21.0.

Results and discussion

Varieties of the country bean showed clear variation
in their developmental stages (Table 1). Significant
differences were observed in branch initiation (Fs,10=22.7,
p<0.001), inflorescence initiation (Fa,10=100.6, p<0.001),
pod formation (Fa,10=254.8, p<0.001), fruit formation
(F4,10=269.5, p<0.001), and fruit harvesting maturity
(F4,10=177.2, p<0.001). Branch initiation was the longest
in BARI Bean 5 (40+1.3 days after sowing), while BARI
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Table 1. Variations in the duration (days after sowing) of the vegetative and reproductive development stages of

the bean cultivars

Durations (days after sowing) for developmental changes

Bean cultivars

Branch initiation  Inflorescence Pod Fruit formation Fruit maturation
initiation formation
BARI Bean 1 34.8+1.6b 42+0.8¢ 48.2+0.2d 75.2+0.6¢ 98.2+0.3c¢
BARI Bean 5 40+1.3a 46.5+0.3b 53.+£0.2b 64.3+0.4¢ 83.8+1.6¢
BARI Bean 6 27+0.9¢ 44+0.8¢c 51.2+0.6¢ 85.2+0.7b 113.7+1.4b
BARI Bean 7 28.6+0.7¢c 48+0.3b 52.7+0.2bc 69.5+0.6d 91.3+1.2d
BARI Bean 10 30.5+0.6bc 55.5+0.0a 63+0.3a 93.7+1.1a 123.8+1.2a

Data expressed as (mean £ SE). Means within a row followed by same letter(s) are not significantly different according to Tukey

Posthoc honestly significant difference test at P < 0.05.

Bean 1 (34.8+1.6 days after sowing) and BARI Bean 10
(30.5+0.6 days after sowing) required similar durations.
The shortest period was recorded in BARI Bean 6 (27+0.9
days after sowing) and BARI Bean 7 (28.6+0.7 days after
sowing). For inflorescence initiation, BARI Bean 10 took
the maximum time (55.5+0.0 days after sowing), whereas
BARI Bean 1 (42+0.8 days after sowing) and BARI
Bean 6 (44+0.8 days after sowing) showed the earliest
initiation. BARI Bean 5 (46.5+0.3 DAS) and BARI Bean
7 (48+0.3 days after sowing) performed similarly. Pod
formation was also longest in BARI Bean 10 (63+0.3 days
after sowing) and shortest in BARI Bean 1 (48.2+0.2 days
after sowing). Fruit formation occurred fastest in BARI
Bean 5 (64.3+0.4 days after sowing), followed by BARI
Bean 7, BARI Bean 1, and BARI Bean 6, while BARI
Bean 10 was the slowest (93.7£1.1 days after sowing). A
similar trend was observed for fruit maturation, ranging
from the shortest period in BARI Bean 5 (83.8+1.6 days
after sowing) to the longest in BARI Bean 10 (123.8+1.2

days after sowing).

Different varieties of country bean differed significantly
in their morphology, growth, and development (Table
2). Significant variation was recorded in plant height
(F4,10=29.1, p<0.001), (F4,10=22.2,
p<0.001), internode length (F4,10=18.5, p<0.001), number
of nodes (Fa4,10=72.3, p<0.001), leaf number per plant
(F4,10=9.7, p<0.05), leaf length (F4,10=21.5, p<0.001), leaf
width (Fs,10=18.9, p<0.001), and trichome density of both
adaxial (Fs,20=37.2, p<0.001) and abaxial (Fa,20=10.5,

stem diameter
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p<0.001) leaf surfaces. BARI Bean 10 showed the
greatest plant height (382.3+16.3 c¢cm), followed by BARI
Bean 7 and BARI Bean 6, whereas BARI Bean 5 was the
shortest (49.6+4.5 cm). Stem diameter was also highest
in BARI Bean 10 (8.3+0.2 mm), statistically similar to
BARI Bean 6 (7.7+0.5 mm) and BARI Bean 7 (7.1+0.4
mm), while the lowest value occurred in BARI Bean 1
(4.1£0.1 mm). BARI Bean 7 produced the most branches
(8.1£0.4), followed by BARI Bean 10 and BARI Bean 1,
with BARI Bean 5 producing the fewest (2.1+0.4). Node
number was highest in BARI Bean 10 (102+4.5), similar
to BARI Bean 7 (83.5+6), and lowest in BARI Bean 5
(6£0.2). Internode length was longest in BARI Bean
7 and BARI Bean 10 (16.3+0.7 cm), similar to BARI
Bean 6 and BARI Bean 1, and shortest in BARI Bean 5
(10.3+£0.4 cm). Leaf number per plant was also greatest in
BARI Bean 10 (179.5+28.4), statistically similar to BARI
Bean 7, BARI Bean 6, and BARI Bean 1, while BARI
Bean 5 had the minimum (36.8+3.3). BARI Bean 10 had
the longest leaves (11.6+0.2 cm) and the widest leaves
(10.1£0.2 cm), followed by BARI Bean 7 and BARI
Bean 6, whereas BARI Bean 5 consistently produced
the smallest leaves. Trichome density followed a similar
trend, BARI Bean 10 had the highest density on both the
adaxial (16.8 cm?) and abaxial (21.6 cm?) surfaces, similar
to BARI Bean 6 and BARI Bean 7, while the lowest
densities occurred in BARI Bean 5 (5.8 cm? adaxial; 12.4
cm? abaxial) and BARI Bean 1 (7.8 cm? adaxial). High

trichome density acts as a physical barrier that restricts
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Figure 1. Fluctuation of aphid abundance (number leaf’) on five different bean cultivars during November 2022
to January 2023.
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Figure 2. Abundance of aphid (number leaf') (mean + SE) on five cultivars of bean during November 2022 to
January 2023. Means within a bar followed by same letter(s) are not significantly different according to Tukey
posthoc honestly significant different test at P < 0.05.
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Figure 3. Leaf infestation level of aphid (% mean + SE) on five bean cultivars during November 2022 to January
2023. Means within a bar followed by same letter(s) are not significantly different according to Tukey Posthoc
honestly significant different test at P < 0.05.
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Figure 4. Fruit infestation level of aphid (% mean+SE) on five bean cultivars during November 2022 to February
2023.
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Table 5. Variations in the yield contributing characteristics and yield of the studied bean cultivars

Bean Yield contributing characteristics
cultivars Fruit length (cm)  Fruit width (cm) Total number of Number of seed Seed weight (100 Yield (tha™)
fruit plot™ per fruit seed) (gm)

BARIBean1  9.8+0.3b 1.8+0.08b 79.6+14.5a 3.3+0.3b 23.3+1.5¢ 0.1£0.05ab
BARIBean5  7.8+0.3c 2.0+0.05b 25+6¢ 2.7+0.3b 31.2+0.6d 0.01£0.03b
BARIBean6  20.2+0.5a 1.4£0.07¢ 60.7+5ab 6.0£0.6a 42.0£0.3b 0.1£0.05ab
BARIBean7  9.84£0.3b 2.81+0.06a 40.3£5bc 4.33+0.3ab 37.8+0.3¢ 0.1£0.04ab
BARI Bean 10 10.4+0.4b 2.83+0.05a 76.67+1.5a 4.33+0.3ab 53.9+0.5a 0.2+0.05a

Data expressed as (mean + SE). Means within a row followed by same letter(s) are not significantly different according to Tukey

Posthoc honestly significant difference test at P < 0.05.

Conclusion

BARI Bean 10, with low aphid abundance, minimal leaf
and fruit infestation, and the highest yield parameters,
can be recommended for country bean growers. BARI
Bean 5 was the most susceptible cultivar, with the highest
aphid population, leaf and fruit damage, and the lowest
yield. However, BARI Bean 6 and BARI Bean 7 also
performed well, showing moderate aphid infestation,
good predator balance, and satisfactory growth and yield
traits. These findings highlight the importance of selecting
cultivars with inherent resistance traits and favorable
morphological and biochemical characteristics to reduce
aphid damage and enhance productivity. Integrating such
resistant cultivars with natural predator conservation can
provide an effective and sustainable approach for country

bean production in Bangladesh.
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