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Abstract | In the face of climate change and a greater likelihood of extreme weather events, selecting appropriate
varieties of Yardlong bean (Vigna unguiculata) can help ensure proper yield even under stressful conditions,
particularly in saline conditions. However, choosing the right variety is a challenge. In 2019, a field trial
was conducted at Nobogram Farm in Noakhali, Bangladesh to evaluate the performance of local and exotic
varieties of Yardlong bean under saline conditions. The experiment involved seven traits, including germination
percentage, days to first flowering, fruit weight, fruits per plant, fruit length, seeds per plant, and yield. The
study compared local hybrids (Saba, Lalbeni, Tokii, and 1070) and exotic hybrid (White Beauty, imported
from Thailand) using a Randomized Complete Block Design (RCBD). The results revealed that exotic hybrid
varieties had a positive significant difference (p<0.001) in the number of seeds per fruit compared to other
local hybrids. Local hybrids showed positive significant differences (p<0.05) in the number of fruits per plant
than exotic hybrid variety. However, germination percentage and first flowering were disproportionate, with
exotic V, (White Beauty) showing moderate germination and fast first flowering, while local hybrids showed
high germination percentage and late first flowering. In terms of weight per fruit and yield, varieties showed
high weight per fruit and the highest yield, except for V, (Tokii), which showed the lowest weight per fruit but
moderate yield. Overall, the study suggests that locally developed hybrids are more promising for the study site.
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Introduction member of the Fabaceae family (Pornsuriya and Chit-
tawanij, 2019) and are believed to have originated in

Yardlong beans (Vigna unguiculata Walp. Subsp.  Africa, although they are widely grown in South Asia
sesquipedalis (L.) Verde.; 2n = 2x11 = 22) are a  (Pidigam ez al., 2021). The species is highly variable,
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with up to 10 subspecies distinguished, most of which
are perennial wild types (Tantaswat ez a/., 2010). Due
to its economic importance, agriculturalists aim to
increase production to meet the high demand from
consumers, particularly in Southeast Asian, Chinese,
and Filipino cultures (Nooprom and Santipracha,

2015).

Yardlong beans are an important source of nutrition,
providing 17% and 31% of the recommended daily al-
lowance of vitamins A and B-12, respectively, as well
as vitamin C (Quamruzzaman ez al., 2022). In addi-
tion, it is a significant source of protein in many trop-
ical and subtropical countries (da Cunha ez a/., 2020).
As alegume crop, it has the additional benefit of being
grown for forage and can enhance soil productivity by
converting atmospheric nitrogen into a form usable by
plants, through a symbiotic relationship with Rhizo-
bium bacteria (Mitran ez a/., 2018).

Yardlong bean is a vegetable crop of significant
economic importance in Bangladesh (Roy ez a/,
2022).'The area occupied by this crop was 16284 acres
and the production was 25651 metric tons during the
year 2017-2018 (BBS, 2019), It is a vegetable with
significant export potential in Bangladesh. Significant
quantities of Yardlong beans are exported annually
from Bangladesh to high-value markets in the United
Kingdom, Belgium, the Netherlands, France, the
UAE, Singapore, and Hong Kong (Khan e# a/.,2015).

However, Bangladesh achieves a production of 3640
kg/ha out of the global annual production of 13450
kg/ha of Yardlong beans (Hossain e al, 2013).
Lack of good quality seeds and appropriate varieties
according to spatial hinders high yield of Yardlong
bean in Bangladesh (Huque e# a/.,2012). Bangladeshi
farmers, particularly those in coastal regions or areas
prone to salinity, use a variety of local cultivars and
released Yardlong bean varieties. However, their yield
is not satisfactory. Varietal performance may be key to
addressing this issue.

With this in mind, our research aimed to evaluate
the performance of five commercial varieties of
Yardlong bean (Lalbeni, Saba, Tokii, White Beauty,
and Yardlong bean 1070) in the saline-prone area
of Bangladesh (Noakhali). Our hypothesis was that
locally developed hybrid varieties would outperform
imported ones under the prevailing physical
conditions.

Materials and Methods

Description of experimental site

A study was conducted in 2019 to evaluate the
performance of a Yardlong bean variety during
kharif-1 and kharif-2 seasons at Nobogram Farm in
Noakhali, Bangladesh. The research was carried out
in the Young Meghna Estuarine Floodplain (AEZ-
18), an agro-ecological zone characterized by young
alluvial land with highly silty, finely stratified, and
slightly calcareous sediments. The region is also prone
to salinity, having a soil pH of 7.5 and a soil salinity of
4.32 dSm™ (Misu ez al., 2023) and an average annual
temperature of 25.6 °C and an average annual rainfall

of 3,302 mm (Osman ez al., 2020).

Experimental varieties

Five varieties of beans were experimented with in
this research. Four were local hybrids (Saba, Lalbeni,
Tokii, and 1070) and one was an imported hybrid
(White Beauty). Saba, Lalbeni, Tokii, and 1070 were
developed through local popular breeding and seed
producing commercial organizations ‘Lal Teer Seed
Limited” (Hossain ez al., 2013), while White Beauty
was imported from Thailand and considered an exotic
variety for the study.

Experimental layout

To conduct the experiment, a Randomized Complete
Block Design (RCBD) with three replications was
utilized. The overall plot size was 15.24mx1.82m,
resulting in a total area of 27.57m? The plot was
divided into five subplots for each variety, with a
distance of 50cm between each subplot. Each subplot
contained two rows of nine plants, with a row-to-row
distance of 150cm and a plant-to-plant distance of
25cm. A distance of 1m and 0.50m was maintained
between the blocks and within a block, in the form of
drainage.

Land preparation

'The land was prepared for planting by thoroughly
ploughing the soil and then loosening it with a spade
to create a good tilth. All weeds, debris, and seedlings
from previous crops were removed with hoeing,
hand picking, and the addition of well-decomposed
cow dung. Five raised sub-plots, each measuring
3.04mx1.53m, were created to accommodate 18
plants in two rows. The individual plots were prepared
with a spade. Pre-sowing final weeding was done to
facilitate seed germination and minimize crop-weed
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competition.

Seed treatment and seed sowing

Seed was treated with Vitavex-200, followed by a rate
of @2 g/kg of seed, and also treated by sun drying
with a view to avoiding seed-borne disease. After
7 days of plot preparation, seeds were sown in two
rows, maintaining a spacing of RxR=150cm and
PxP=25cm, accommodating 9 pits in each row and
using 2 seeds per pit, followed by flood irrigation to
ensure soil moisture for germination.

Post sowing operations

“A” shape stalking was provided with bamboo sticks
and GI wire tightening with jute rope to make it
storm resistant. First weeding was done when the
stand establishment was completed. Another two
weeding were done at 30 and 50 days after sowing. As
the experiment was carried out in hot summer and the
crop was very much sensitive to soil moisture, hence,
throughout the flowering period irrigation was given
frequently. There was an incidence of rust disease in
the leaves of Yardlong beans. For this reason, Acimix
55EC, coloropsis 50%+Cypermethrin 5% was applied

in the crop.

Manure and fertilizer application

'The following doses of manure and fertilizers were
applied according to the recommendation of (BARC,
2012). The full amount of cow dung was applied as
basal during final land preparation. Full amount of
TSP, Gypsum and half MP were applied basally in
plots and mixed with the soil one week before seed
sowing. The remaining amount of urea and MP were

applied as top dressing at 20 days after sowing (Table 1).

Table 1: Amount of manures and fertilizer used in
experiment for Yardlong bean as follows.

S. Manure/ Doses of total plot (0.7 decimal) Dose/
No. Fertilizer (15.24m *1.82m =27.57m?) hectare
01. Urea 140g 20kg
02. TSP 540g 150kg
03. MOP 130g 50kg
04. Gypsum  140g 10kg
05. Cowdung 20kg 5Mt

Source: (BARC, 2012).

Collection of data
Data were collected from eighteen randomly selected
plants five times with five days intervals on the

following parameters in each sub plot.
Germination percentage (%)
‘The number of seeds germinated was recorded starting
from 7 days after sowing (DAS) and end in 16 days.
'The germination result was obtained in each day and
finally it was converted into germination percentage
by using following formula:

Number of seeds germinated

Germination percentage (%) = Number of seeds planted X 100

Days to first flowering
It was estimated the number of days required from
sowing to first flowering of one plant.

Number of fruits per plant

'The average value of total number of fruits per plant
harvested at different dates from selected nine plants
was counted and taken as fruit per plant.

Length of fruit (cm)

By measuring tape, fruit length was measured from
the neck of the fruit to the bottom after harvesting
of each fruit and mean value was recorded accurately.

Seeds per fruit

Seeds of each fruit were extracted and counted.

Weight per fruit (gm)
'The weight of fruit was recorded in gm by balance for
each variety. The average yield data were recorded in

kg after harvesting by using a digital balance.

Fruit yield (ton/ha)

After harvest, a digital balance was used to calculate
the total yield (Kg) for the 28.35 m? of land. In order
to facilitate future comprehension, the total yield (Kg/
m?) was then converted to a standard unit (ton/ha).

Statistical analysis

All the analyses were conducted on three replicate
subplots of the field experiment (n=3), using the one-
way analysis of variance (ANOVA) followed by the
Tukey’s Honest Significant Difference (HSD) Post-
Hoc Test in Programming Software R version (4.0.3)
to detect significant differences. A biplot was created
using Principal Component Analysis (PCA) with
a concentration ellipse level of 95% to analyze the
diversity of parameters related to the varieties, using
the PAST program (v. 2.17c). Pearson correlation was
used for normally distributed datasets based on the
Jarque-Bera-Test, and Spearman rank correlation was
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used for non-normally distributed datasets.
Results and Discussion

Number of fruits per plant

The analysis of variance demonstrated that the
varieties were significant in relation to the number of
fruits per plant within the selected saline areas (Table
2). A significant difference was observed in Figure
1, with Boxplot illustrating that the data were well
distributed and V, (Lalbeni), V, (White Beauty),
and V. (1070) being significantly different from each
other (p<0.05). These varieties showed a positive
response towards the number of fruits per plant in the
studied area. The biplot clearly shows that varieties do
not overlap, indicating a high variability in the results

obtained (Figure 2).

Table 2: ANOVA test for number of fruits per plant.

Experimental df* Sumsq® Meansq® F values* Pr(>F)°
factors

Variety 4 2125
Residuals 10 146.3

53.12
14.63

3.631
N/A

0.0447*
N/A

1/df: Degrees of freedom; 2/Sum Sq: Sum of squares; 3/Mean Sq:
Mean square; 4/F value: The value of the F statistic; 5/Pr (>F, ):
Probability of rejecting the null hypothesis. Levels of significance are
as follows: ™, p <0.05; ™, p < 0.01 and ™, p < 0.001
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Figure 1: Number of fruits per plant in different varieties V, (Saba),
V, (Lalbeni), V, (White Beauty), V, (Toki) and V_(1070). Boxes:
the interquartile range. Lines across the boxes: the average of the
values. The line above and below the vertical dashed lines: the
maximum and minimum values. The letters a, ab, b, . .
significant differences between boxes.
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Fruit length

When comparing traits among different varieties, the
average fruit length in V (45.99 cm) was higher than
in V, (35.77 cm), which showed the lowest average
value (S,). Results from analysis of variance showed

that fruit length is a highly significant (p<0.001) trait
among the varieties (Table 3). More importantly,
analysis revealed that there were highly significant
differences (p<0.001) between the varieties in terms
of fruit length (Figure 3). The biplot clearly shows
that the varieties do not overlap, which denotes a very

high variability of the results obtained (Figure 2).

Table 3: ANOVA test for fruit length.

Experimental df' Sum sq? Meansq® F values* Pr(>F)
factors

110.3
N/A

3.14e-08**
N/A

Variety 4 197.33 49.33
Residuals 10 4.47 0.45

1/df: Degrees of freedom; 2/Sum Sq: Sum of squares; 3/Mean Sq:
Mean square; 4/F value: The value of the F statistic; 5/Pr (>F, ):

Probability of rejecting the null hypothesis. Levels of significance are
as follows: *, p <0.05; ™, p < 0.01 and ™, p < 0.001
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Figure 2: Principal component analysis (PCA) biplot showing
interaction between wvarieties of Long yard beans and selected traits.
Jfruit/plant = Number of fruits per plants, seed/fruit = Number of

seeds per fruit.
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Figure 3: Fruit length in different varieties V, (Saba), V,, (Lalbeni),
V. (White Beauty), V,,(Toki) and V_(1070). Boxes: the interquartile
range. Lines across the boxes: the average of the values. The line above
and below the vertical dashed lines: the maximum and minimum
values. The letters a, b, ¢, . . . indicate significant differences between
boxes.

June 2024 | Volume 40 | Issue 2 | Page 350

o9 .
Sols Links
GResearchers



OPEN aACCESS

Sarhad Journal of Agriculture

Number of seeds per fruit

'The data related to the comparison of seed quantity
per fruit (number of seeds per fruit) showed that V,
(White Beauty) had an average of 15.52 seeds per
fruit, which was the highest, while V, (Tokii) had the
lowest number of 12.98 seeds per fruit on average
(S,). This trait exhibited a highly significant difference
(p<0.001) among the varieties. The one-way analysis
of variance results (Table 4) indicated that the
number of seeds per fruit was significantly different
(p<0.001) among the varieties. The boxplot displayed
that the data was well distributed (Figure 4). Post hoc
test results symbolized with boxplot showed that V,
(White Beauty) was significantly different from the
other varieties (Figure 4). The biplot clearly showed
that the varieties did not overlap, indicating a very

high variability in the results obtained (Figure 2).

Table 4: ANOVA test for number seeds per fruit.
Experimental df' Sumsq’ Meansq® F values* Pr (>F)°
factors
Variety 4  13.193 40.51 3.79e-06™**
Residuals 10 0.814 N/A N/A

1/df: Degrees of freedom; 2/Sum Sq: Sum of squares; 3/Mean Sgq:
Mean square; 4/F wvalue: The value of the F statistic; 5/Pr (>F):
Probability of rejecting the null hypothesis. Levels of significance are
as follows: ™, p <0.05; ™, p < 0.01 and ™, p < 0.001.
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|
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Figure 4: Seeds per fruit in different varieties V, (Saba), V,
(Lalbeni), V. (White Beauty), V, (Toki) and V_(1070). Boxes: the
interquartile range. Lines across the boxes: the average of the values.
The line above and below the vertical dashed lines: the maximum and

minimum values. The letters a, b, c, . . . indicate significant differences
between boxes.

Germination percentage (%) and first flowering

Data showed that the germination percentage was
higher in V (89.47%) compared to the other samples,
but V, had a later first flowering date (38 DAT)
than the others (S). V, had moderate germination
(55.26%) and faster first flowering (34 DAT) than the
others (S,). There was a negative correlation between
germination and first flowering days (Figure 5).

Weight per fruit and Yield

Yield can be influenced by a number of plant
characteristics that interact with a range of external
influences throughout the plant’s life (Gurmu ez a/.,
2022). The order of preference of varieties based on
yield may be regarded as an accurate representation
of genotypic performance (Niazian and Niedbata,
2020). Weight per fruit had the highest value in V.,
(7.93 gm), and yield also had the highest value (5 ton/
ha) in V_ according to the average value of them (S,).
In V,, the moderate weight per fruit (6.56 gm) was
found, along with the lowest yield (3.08 ton/ha). On
the other hand, V, had the lowest weight per fruit
(6.44 gm) but gave a moderate yield (4.05 ton/ha).
There was a mixed relationship between weight per

fruit and yield (Figure 5).
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Figure 5: Different traits in different varieties in Yardlong Bean.
Germination, Days to first flowering, Weight per fruit and Yield
were displayed in the graph.

Note: Black color denotes germination, Red color denotes first
flowering, Blue color denotes weight per fruit and Green color denotes
yield.

The selection of varieties is important based on the
characteristics of the area. In saline areas, suitable
varieties are required. The study conducted in a saline-
prone area of Bangladesh involved five hybrid varieties
of Yardlong bean, with one variety imported from
Thailand and the others developed locally. The data
collected revealed that the imported hybrid variety
had a significant difference (p<0.001) in the number
of seeds per fruit compared to the other local hybrids.
Additionally, local hybrids V,, V,, and V. showed a

5
significant difference (p<0.005) in the number of
fruits per plant. In terms of fruit length, all varieties

showed a positive difference (p<0.001) from each

other. However, the germination percentage and first
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flowering were disproportionate, with the imported
V, variety having moderate germination and fast first
flowering, while local hybrids had high germination
percentage and late first flowering. Despite this,
the weight per fruit and yield were found to be
proportionate. The study also found that local hybrids
had high weight per fruit and the highest yield, except
for V,, which had the lowest weight per fruit but still
gave a moderate yield. Karim ez a/. (2020) found that
germination percentage of Yardlong beans increased
with seed priming consistent with the finding, our
study revealed that germination percentage increased
in locally developed hybrids with seed treatments.
The local hybrids in our study showed positive
significance (p<0.005) towards the study area and
agreed to the study of Huque e# a/. (2012) have found
the local hybrids performed better than exotic ones.
PCA analysis of Huque e a/. (2012) showed that Lal
beni variety performed better than Saba which is fully
compatible with our study. Ullah ez a/. (2012) used
GGE biplot techniques to select high-yielding and
stable mungbean genotypes, which is almost similar
to our study. We have found that the number of fruits
per plant and yield are highest in variety 1070 (V)
which is consistent with the study of Pornsuriya
and Chittawanij (2019) that also found a positive
significant relation between the number of fruits
per plant and yield. Additionally, we have found that
fruits per plant in hybrid is also significant (p<0.005)
in our study area. In the study of Pornsuriya and
Chittawanij (2019), it was found that pod per plant
was significant in Yardlong bean line varieties. We
have found that locally developed hybrids are more
promising in our study site.

Conclusions and Recommendations

To address the pressing need for research on crop
selection and adaptation in contemporary agriculture,
our study focused on evaluating different hybrid
varieties of local and imported origin in a saline-prone
area. The genotype White Beauty (V) was found to
have the minimum number of days to first flowering,
highest fruit weight, and the highest seed per fruit,
while the genotype Yardlong Bean 1070 (V) was the
best in terms of germination percentage, maximum
fruit per plant,and yield. Yardlong Bean 1070 (V) was
therefore recommended for extensive cultivation, as it
also demonstrated the highest yield and market value
potential compared to other varieties. The results also
indicated that local and exotic varieties did not show

superiority in all parameters, and Yardlong Bean 1070
(V) was found to be the most cost-effective option for
farmers. More participatory and explanatory research
is needed to recommend the selection of varieties in
saline areas of Bangladesh.
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