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Faba bean (Vicia faba L.) is one of the oldest cultivated legume crops and serves as an important source of
protein and health-promoting phytonutrients. It is generally considered to have originated in the eastern
Mediterranean region, although its precise centre of origin remains uncertain. Despite being predominantly self-
pollinated, faba bean exhibits a substantial degree of cross-pollination facilitated mainly by insect pollinators,
particularly bees, which play an important role in reproductive success and yield enhancement. The present
investigation was conducted to study the pollination behaviour of different faba bean genotypes and to
characterize their growth and yield attributes under the lower Gangetic agro-ecological conditions. A field
experiment involving 24 faba bean genotypes received from ICARDA was carried out during 2023-2025 at
BCKYV, Kalyani, Nadia, West Bengal, following a randomized block design (RBD) with three replications.
Plants produced approximately 50—80 papilionaceous, hermaphroditic flowers per plant. Anthesis occurred
between 13:00 and 16:00 h, while anther dehiscence took place prior to flower opening, and the stigma
remained receptive for up to three days. Flowers reopened daily for 6—7 days following anthesis and for 2—3
days after pollination. Fertilization generally occurred within 24 hours of pollination. The extent of cross-
pollination varied from 2 to 89%, with honeybees (Apis mellifera) serving as the principal pollinating agents.
Among the genotypes, Marawi showed satisfactory performance under the lower Gangetic plain conditions,
whereas most other genotypes exhibited an intermediate growth habit. Eddamer recorded the earliest flowering,
at 41-42 days after sowing. The maximum pod yield per plant was observed in IG159170 (203.82 g), followed
by FLIP86-87FB and Bangla Gangachar. The findings demonstrate that honeybees are the predominant
pollinators of faba bean and that bee-mediated pollination can considerably enhance yield. Therefore,
understanding pollination ecology along with the identification of suitable genotypes can contribute to
improving faba bean productivity under the agro-ecological conditions of eastern India.

Introduction

legumes is essential for ensuring food security and
improving soil fertility (Stagnari et al., 2017). Faba bean

Food and nutritional security are major challenges under  (Vicia faba L.) is one of the oldest cultivated grain
changing climatic conditions and increasing population  legumes and an important source of protein, dietary fibre,
pressure. Sustainable diversification with nutrient-rich ~ vitamins and minerals for human and animal nutrition. Its
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nitrogen-fixing ability also makes it valuable for
sustainable cropping systems (Jensen et al., 2010).

Faba bean is predominantly self-pollinated but exhibits
considerable insect-mediated cross-pollination and
therefore possesses a mixed-mating reproductive system.
The extent of outcrossing varies with genotype,
environmental conditions and pollinator abundance and
has been reported to range from 4 to 89% (Rashid and
Bernier, 1994). Bees, particularly honeybees, play an
important role in pollen transfer and can enhance pod
setting, seed production and yield (Free, 1993). Bee-
mediated pollination has been reported to increase yield
substantially  compared  with  pollinator-excluded
conditions, although responses differ among genotypes
(Musallam et al., 2004; Suso and del Rio, 2015).

Although it has nutritional and agronomic importance,
information on genotype-specific pollination behaviour
and productivity under eastern Indian conditions remains
limited. Therefore, the present study was undertaken to
characterize pollination dynamics, growth attributes and
yield performance of diverse faba bean genotypes under
the agro-ecological conditions of eastern India.

Materials and Methods

The study was conducted at the AB Seed Farm of Bidhan
Chandra Krishi Viswavidyalaya (BCKV), Kalyani,
Nadia, West Bengal, during 2021-2022. The
experimental site is located at approximately 23°N
latitude and 89°E longitude, at an altitude of 9.75 m
above mean sea level, and experiences a subtropical
climate with warm summers, variable rainfall, high
humidity and mild winters. The soil was sandy loam with
a pH of 6.8. Twenty-four diverse faba bean (Vicia faba
L.) genotypes obtained from the International Centre for
Agricultural Research in the Dry Areas (ICARDA) were
evaluated in a Randomized Block Design with three
replications. Seeds were sown at 50 cm x 15 cm row-to-
row and plant-to-plant spacing, respectively, and
standard crop management practices were followed
throughout the growing period. Floral biology and
pollination behaviour were observed during flowering,
including flower number, anthesis time, flower
reopening, pollinator abundance, foraging behaviour and
pollinator identity. Pollinator visits were recorded at
regular intervals during peak flowering following Free
(1993), while foraging activity was assessed based on the
time spent per flower and the number of flowers visited
per minute. Flower-visiting insects were collected using

sweep nets at different times of the day and identified at
the Department of Entomology, BCKV. Cross-
pollination was estimated among genotypes and its
relationship with pollinator activity and yield was
examined. Morphological traits were recorded following
ICARDA faba bean descriptor guidelines, while growth
and yield observations were taken from five randomly
selected plants per genotype per replication, including
flowering and pod-setting time, plant height, branches
per plant, pod characteristics, number of pods per plant,
pod yield, seeds per pod and 100-seed weight. The data
were subjected to analysis of variance (ANOVA) for
RBD following Panse and Sukhatme (1985), and
genotype means were compared using the critical
difference at the 5% probability level. Percentage data
were angularly transformed before analysis, and
statistical analyses were performed using OPSTAT and
INDOSTAT software.

Results and Discussion

The present study revealed considerable variation among
the 24 faba bean genotypes for growth, flowering,
pollination and yield traits, indicating good genetic
diversity among the materials evaluated under the lower
Gangetic agro-ecological conditions of West Bengal.
Such variation is useful for identifying genotypes with
better adaptation and productivity.

The population of insect visitors showed a clear temporal
variation throughout the observation period, with a
progressive increase from 1.67 visits m on 16 January
2022 to a peak of 15.67 visits m™2 on 13 February 2022,
followed by a gradual decline to 2.67 visits m™2 on 12
March 2022 (table-1). A similar trend was observed for
visits plant™, which increased from 0.125 on 16 January
to a maximum of 1.175 on 13 February and subsequently
decreased to 0.200 on 12 March. The differences among
observation dates were statistically significant, as
indicated by the significant F-value (16.84, P< 0.001) for
both visits m™ and visits plant™. The LSD (5%) values of
291 and 0.218, respectively, further confirmed
substantial differences between several observation dates.
The higher visitation during mid-February may be
associated with greater availability of open flowers,
nectar and pollen resources during peak flowering, along
with favourable temperature and weather conditions that
promote insect activity. The decline after 13 February
may reflect reduced floral availability as flowering
progressed towards completion and/or less favourable
environmental conditions. The identical temporal pattern
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for visits m™? and visits plant” indicates that insect
visitation was strongly influenced by crop flowering
dynamics, demonstrating that the abundance and activity
of floral visitors varied considerably with the stage of
crop development.

Open pollination markedly improved the reproductive
and yield-related attributes of Vicia faba compared with
non-pollinated plants. Open-pollinated plants produced
significantly more flowers (301.6 = 13.9) and pods (38.4
+ 2.9) than non-pollinated plants (283.4 £ 5.0 and 19.4 +
1.1, respectively), representing increases of 6.4 and
97.9%. Flower holding percentage was also substantially
higher under open pollination (12.8 + 1.3%) than under
non-pollination (6.8 + 0.3%), with an 86.7% increase. In
contrast, flower age was lower in open-pollinated plants
(20.0 £ 1.6 days) than in non-pollinated plants (25.6 +
1.8 days), indicating earlier reproductive progression.
Seed-related traits were likewise enhanced by open
pollination, with 100-seed weight, seed length and seeds
pod increasing by 35.4, 27.8 and 35.5%, respectively.

The most pronounced response was recorded for yield
plant™, which increased from 41.9 g in non-pollinated
plants to 148.75 g under open pollination, representing a
255.0% increase. The #-test indicated significant
differences between treatments for the measured traits
(p< 0.05), demonstrating the positive contribution of
natural pollination and associated insect activity to pod
formation, seed development and final yield in faba bean.

Flowering behaviour differed noticeably among the
genotypes. Eddamer was the earliest to flower, taking
about 41-42 days, whereas Hudeiba93 required around
51 days. These differences suggest that the genotypes
varied in their response to the prevailing growing
conditions and could be useful for selecting materials
with desirable flowering duration.

Pollination observations showed that insect activity
played an important role in the reproductive behaviour of
faba bean. Anthesis generally occurred between 13:00
and 16:00 h, with peak flowering around 14:00-15:30 h.
The flowers remained receptive for several days,
providing sufficient opportunity for pollinator visits.
Honeybee (Apis mellifera) was identified as the major
pollinating insect in the experimental field. Cross-
pollination varied considerably among genotypes,
ranging from 2 to 89%, demonstrating differences in
their response to bee-mediated pollination.

A noticeable relationship was observed between
pollinator activity and yield performance. Genotypes
such as IG 159170, Sel88Lat., FLIP86-87FB, Bangla
Gangachar and SelTHL1 received frequent bee visits and
generally performed better in terms of yield.

This suggests that effective pollination may have
contributed to better pod setting and reproductive
success. Weather conditions also influenced bee activity,
with the highest activity recorded around the main
anthesis period.

Yield performance varied substantially among the
genotypes. Pod yield ranged from 64.15 to 203.82
g/plant, with IG 159170 recording the highest yield
(203.82 g /plant), followed by FLIP86-87FB and Bangla
Gangachar. In contrast, Anand Nagar recorded the lowest
pod yield. Several traits, including number of leaflets,
primary branches, flowers per inflorescence, pod length,
pod width and seeds per pod, did not show significant
differences.

Overall, the results indicate that genotypic performance,
flowering behaviour and pollinator activity together
influenced productivity. The superior performance of IG
159170 and other frequently visited genotypes highlights
their potential for cultivation and further evaluation in
eastern India. The findings also emphasize the
importance of conserving and encouraging bee activity in
faba bean fields for improving pod formation and yield.

In conclusion, the present study showed that faba bean
genotypes differed considerably in their flowering,
pollination behaviour, growth and yield performance
under the lower Gangetic conditions of eastern India. The
crop showed a mixed mating behaviour, with insect-
mediated cross-pollination playing an important role in
reproductive success. Among the flower-visiting insects,
honeybee (Apis mellifera) was the major pollinator, and
its activity was highest around the period of peak
anthesis. Similar observations on the importance of insect
pollination in faba bean have been reported by Free
(1993). The extent of cross-pollination varied widely
among genotypes, suggesting that pollination response is
influenced by genotype as well as pollinator activity.

Considerable differences were also observed in flowering
and yield performance. Eddamer was the earliest
flowering genotype, while Marawi showed better
vegetative growth.
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Table.1 Temporal dynamics of honeybee visitation rates on faba bean flowers

Observation | Mean visits m2 | F- P- LSD Mean visits | F- P- LSD
date + SD value | value | (5%) | plant'+SD value | value | (5%)

| |
22/01/2022 4331154 | | | ]0325+0087d | | | |

31012022 867#153¢  0650£0.015¢
06/02/2022 | 1233£252b | | | 0925£018b | | |
| | |

| |
19/02/2022 | 143342082 | | | | 1075£056a | | | |
| | | | |
05/03/2022 | 633+£153cd | | | |0475£0115¢d | | | |
12/032022  2.67#115e | 0200£0087e

Table.2 Comparison of yield components between open-pollinated and non-pollinated
Vicia faba plants (n = 16)

Parameter Open-pollinated | Non-pollinated % T- P-value
(mean £ SD) (mean = SD) Increase value

Seed length (cm) 1.9+0.12 1.5+0.1° +27.8% 9.840 | <0.001*

Yield plant™ (g) 148.752 41.9° +255.0% | — <0.001*

Fig.1 Temporal trends in insect visitation to Vicia faba

Temporal variation in insect visitation to Vicia faba L.

Mean insect visitation frequency recorded at successive observation dates during the flowering period.

20

0 -e . L] .
16 Jan 2022 22 Jan 2022 31Jan 2022 06 Feb 2022 13 Feb 2022 19Feb 2022 27Feb2022 05Mar2022 12 Mar 202

® Visitsm™? @ Visits plant™

Points represent mean + SD (n = 3).
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Table.3 Pollination profile of faba bean

Genotype Anthesis Pollination Time of pollinator Density of
time agents visiting pollinators / flower

~ Eddamer  24pm | Honeybee  2.15330pm 45
~ Naja-F7/8963/05  1.20-3.45 pm | 510

~F4  2-4pm | Honeybee 215345pm 39
~ Marawi | 1250pm |  Honeybee |  1.15240pm 69
~ Najah  1.20-3.50pm 56

Hashbenge 1.55-3 pm 2-2.45 pm 69
~ SelHO006-4 | 2335pm 710

SelTHL1 2.45-4 pm 3-3.45 pm

| | |

FLIP86-87FB 1.15-3.40 pm 1.30-3.30 pm
| | |

IG 159170 2-3.30 pm Honey bee 2.20-3.15 pm 5-12

Fig.2 Relationship between ambient temperature and honeybee visitation rate

Relationship between ambient temperature and honeybee visitation rate

lllustrative relationship showing declining Apis mellifera visitation above approximately 32°C.

2

04
24 27 30 33 36

lllustrative trend only; n = 16. Replace with the 16 observed temperature-visitation pairs for the final figure.

282



Int.J.Curr.Microbiol. App.Sci (2026) 15(10): 278-284

Table.4 Yield characteristics of Faba bean

Genotypes Pod width | Pod weight (g) | Pods of lowest ht. | No. of seeds 100 seed Days to pod Pod yield per
(cm) from ground (cm) per pod weight (g) picking plant(g)

Sel-THL35/05 47.90 69.63 88.32
| |
47.25 71.85 96.27

~ Basabeer 120 313 683 400 5033 7250 10148
 SelH-002-113 | 090 | 33 | 593 | 440 | 4975 | 7450 | 10928 |
| |
| |
140 7052

52.59 72.27 112.81
_ i 7083
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Among the tested materials, IG 159170 recorded the
highest pod yield (203.82 g plant™?), followed by
FLIP86-87FB and Bangla Gangachar, indicating their
potential for further evaluation under eastern Indian
conditions. The better performance of frequently bee-
visited genotypes also suggests that effective pollination
may contribute to improved pod formation and yield,
which is in agreement with the findings of Musallam et
al., (2004) and Suso and del Rio (2015).

Overall, the study highlights the combined importance of
genotype selection and pollinator activity in improving
faba bean productivity. The promising genotypes
identified, particularly IG 159170, can be considered for
further multi-location and multi-season evaluation. At
the same time, maintaining favourable conditions for bee
activity in faba bean fields may help improve pollination
and yield stability.
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