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The present study was undertaken to check the combined effect of different dates of sowing under two
different environments on French bean cultivar ‘Moraleda’. Four different dates of sowing viz., 1™
September, 15% September, 1 October and 15" October were selected for the two different
environmental conditions such as open field and polyhouse. The experiment was laid out in factorial
randomized block design (FRBD) with three replications. In this study various quantitative traits viz.
days to first seed germination, plant height (cm), number of primary branches per plant, leaf area (cm®),
chlorophyll content (SPAD value), days to first flowering, days to first pod initiation, days to first
harvest, days to last harvest, pod length (cm), pod weight (g), number of pods per plant, and pod yield
per plant (g) of French bean cultivar were analyzed. The results showed a significant improvement for
various earliness traits [like days to first seed germination, days to first flowering, days to first pod
initiation, and days to first harvesting), vegetative traits [such as plant height (cm), leaf area (cm?),
number of primary branches per plant], physiological trait [like chlorophyll content (SPAD value)] and
yield and related traits [such as days to last harvest, pod length (cm), pod weight (g), number of pods per
plant, and pod yield per plant (g)] for the 15" September and 1* October date of sowing which provided
the optimal conditions for polyhouse and open field, respectively.

Thus, it can be inferred that sowing of French bean on 15™ September under polyhouse and 1% October
in the open field is recommended, as these sowing schedules significantly improved over all traits and
provided optimal conditions for enhanced growth and productivity. Adopting these timings will optimize
French bean cultivation under respective conditions.
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ABSTRACT

Introduction al., 2013). It also possesses fungicidal properties due to
the presence of a compound called ‘Phaseolin’. French
bean is also called the ‘meat of the poor’ (Singh,
1999), ‘grain of hope’ (Sofi et al, 2011) and
‘superfood’ (Jena et al., 2020). Morphologically, they
are herbaceous annuals that possess determinate and

The French bean (Phaseolus vulgaris L.,
2n=2x=22) is an important leguminous vegetable,
cultivated for its tender green pods and dry beans. It is
originated from temperate region of Central America

and introduced in India during the 17" century from ° 3 . o0
Europe (Singh ef al., 2009; Prakash and Ram, 2014; indeterminate growth habits, variation in flower colour,
: ’ ’ " size of pods and seed colour. It is a self-pollinated crop

which shows epigeal germination and requires a
temperature of 15-16°C to germinate, while 15-25°C
required for its optimum growth and development
(Greven et al., 2004; Bharti et al., 2024). French bean

Bharti et al., 2024). It is an excellent source of protein,
calcium, and vitamins like A, B complex and C.
French beans can improve health conditions as they
can decrease the level of cholesterol in body. Dry seeds
are helpful in the treatment of cancer (Campos-Vega et
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is sensitive to water logging, frost and chilling
temperatures. Extreme high temperatures interfere with
pod filling.

Time of planting is the priceless resource in
agricultural sector which plays a vital role in the
successful production of the crop (Mozumder et al.,
2003; Ali and Mishra, 2004). Sowing the crop at
appropriate time allows crops to expose in favorable
weather condition that contributes towards sufficient
growth and development of a crop to obtain a
satisfactory yield (Basnet et al., 2022). Among the
environmental factors, the primary elements which
influence the growth and development of French bean
plants are air, temperature, and rainfall (Moniruzzaman
et al., 2008). High temperature causes major
environmental  stresses  affecting growth and
development that causes damage to reproductive
organs (Savin and Nicolus, 1996). While, low
temperature negatively affects the metabolism resulting
in deteriorating crop quality and quantity (Kumar et
al., 2014; 2018; 2020).

Weather fluctuations and temperatures outside the
optimum range can affect the plant growth patterns,
phenological stages and crop duration which ultimately
affect the plant produce (Sharma et al. 2013; Kakon et
al., 2018). Therefore, optimum sowing time is one of
the most important farming practices to increase crop
productivity and allow the crops to escape from
adverse weather conditions. The low and high
temperatures both are the underlying challenges for
successful cultivation of French bean in open field
conditions in Punjab (Begum e al., 2003). The benefits
of protected cultivation are well known and many
researchers addressed its advantages time by time in
many vegetable crops for high yield, quality produce
and protection from insects and pests.

The objective of this research was to identify the
optimal sowing strategies for enhancing the growth,
yield, and quality traits of a French Bean cultivar by
comparing the effects of different sowing dates under
protected (polyhouse) and open field conditions,
thereby providing valuable insights for improving
cultivation practices.

Materials and Methods

The experiment was conducted during the late
Kharif season (2023-2024) at the Vegetable Research
Farm, Lovely Professional University, Phagwara,
Punjab. A commercial cultivar namely ‘Moraleda’
(Seminis Pvt. Ltd.) (pole-type) of French bean was
considered for the experiment. Four different dates of
sowing viz., 1** September, 15" September, 1** October
and 15™ October were selected for the two different
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environmental conditions such as open field and
polyhouse. The experiment was laid out in factorial
randomized block design (FRBD) with three
replications. The mean of maximum and minimum
temperature (from September to December of 2023) as
28.17°C and 14.45°C in open field, whereas in
polyhouse it was recorded as 33.75°C and 23.05°C.
The ploughing and harrowing tillage operations were
carried out to obtain fine tilth of the experimental land.
The recommended dose of fertilizers @ 40:60:50
(N:P:K) kg/ha and FYM @ 20 t/ha was applied during
the preparation of field. The experimental land was
irrigated before one day from sowing with drip
irrigation system under polyhouse and by surface
method in open field. Seeds were sown by a hand-
dibbled method at a spacing of 60 x 15 cm onto the
raised beds. The sowing was done on 1* September,
15" September, 1* October and 15" October in the
open field as well as under polyhouse. The gap filling
was done within the 1% fortnight of sowing to maintain
the desired population of plants. The irrigation was
given within 2 -3 days depending upon the rainfall and
soil moisture. All the recommended cultural practices
were followed to raise a healthy crop. The observations
of various quantitative traits viz. days to first seed
germination, plant height (cm), number of branches per
plant, leaf area (cm®), chlorophyll content (SPAD
value), days to first flowering, days to first pod
initiation, days to first harvest, days to last harvest, pod
length (cm), pod weight (g), number of pods per plant,
and pod yield per plant (g) were recorded in five
randomly labelled plants from each replication. The
recorded mean value for the respective parameter in
each replication was further statistically analyzed
through Online Statistical Analysis Tools (OPSTAT)
software developed Hisar Agricultural University,
Haryana.

Result and Discussion

The obtained results (presented in Table 1-3)
indicate that sowing dates significantly influence the
various growth, physiological, flowering, yield and
other related parameters of French bean cultivar under
different environmental conditions. The results shown
in Table 1 stated that among date of sowing, 15"
September significantly recorded maximum plant
height (271.60 cm), number of primary branches per
plant (40.80), leaf area (31.25 cm’), chlorophyll
content (48.25 SPAD value), and significantly
minimum days to first seed germination (2.46) under
the polyhouse. Similar response under open field
conditions was observed for the 1% October date of
sowing which recorded significant and maximum value
for plant height (190.65 cm), leaf area (26.14 cm?),
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chlorophyll content (45.51 SPAD value) with the
exception of number of primary branches per plant
(31.33) by 15" September. This indicates that the
sowing dates of 15" September and 1¥ October
provided the optimal conditions for vegetative growth.
This could be due to favorable temperature, light, and
humidity levels that enhance cell elongation and
expansion, contributing to greater plant height and leaf
area. Higher chlorophyll content observed on these
dates indicates better photosynthetic efficiency. The
controlled environment of the polyhouse likely
maintained optimal light and temperature conditions,
enhancing chlorophyll synthesis. In the open field, the
1* October sowing might have coincided with suitable
weather conditions, leading to increased chlorophyll
accumulation. The greater number of primary branches
on 15" September in the polyhouse suggests that early
sowing in a controlled environment supports
branching, possibly due to consistent environmental
conditions that promote apical dominance. The slightly
lower number in the open field might reflect fewer
stable conditions affecting branch formation. The
results were in conformation with the findings of
Santosh (2021), Malshe et al. (2016), Pooja & Hakkim
(2017), who also observed better performance of
various growth parameters of different horticultural
crops under polyhouse conditions as compared to open
field conditions. The results related to various
improved growth characteristics were in agreement
with Zelaing et al. (2018) and Akter et al. (2021).

The results presented in Table 1 related to
minimum days required for first seed germination was
found to be significant in 15" September date of
sowing (2.46) under polyhouse and 1** October (4.53)
in open field conditions which was at par with sowing
time of 15" September (4.66). Early emergence was
found in polyhouse conditions as compared to open
field. The significantly shorter germination time for
seeds sown on 15" September (polyhouse) and 1%
October (open field) indicates that these dates provided
optimal soil and atmospheric conditions, such as
temperature and moisture, which are critical for rapid
seed germination and early seedling vigor. The results
are confirmed with the findings of Dixit (2007) who
reported that under polyhouse conditions 12-20%
more germination was found as compared to open
field conditions. While, Kalauni er al. (2019) and
Subedi et al. (2022) observed early germination in
different French bean genotypes in the mid hill
conditions.

Parameters like days to first flowering, days to
first pod initiation and days to first harvesting are
indicative of the plant's reproductive phase and are
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influenced by temperature, light, and possibly stress
conditions. The timing of these events can affect the
overall yield and quality of the beans. The span
between first and last harvesting is essential for
understanding the productivity window of the cultivar.
This can vary significantly between polyhouse and
open field conditions due to different stress factors and
growth environments. The results shown in Table 2
revealed that among sowing dates 15" September
under polyhouse exhibited the minimum and
significant days to first flowering (30.46), days to first
pod initiation (34.60), and days to first harvesting
(40.47). However, for open field conditions 1* October
sowing favoured the minimum and significant days
count to first flowering (30.46), days to first pod
initiation (34.60), days to first harvesting (40.47). This
suggests that these sowing dates coincided with
optimal environmental conditions, such as temperature,
light, and possibly humidity, which accelerated the
physiological processes leading to reproductive
development. In both environments, these conditions
likely provided a favorable balance of vegetative
growth and energy allocation towards reproduction. On
the other hand, in comparison to open field the
maximum duration of harvesting was noticed in
polyhouse (Table 2). The results revealed that 15"
September sowing exhibited maximum days to last
harvesting (123.60) which was significantly differ with
other sowing dates. Whereas the significant and
maximum duration of harvesting was recorded in 1%
October sowing (99.93) in open field conditions. This
extended period may be attributed to the stable and
controlled environment of the polyhouse, which could
reduce stress factors (like temperature fluctuations,
pests, or diseases) and extend the plant's productive
life. The polyhouse likely maintained optimal
conditions throughout the growing season, allowing the
plants to sustain pod production over a longer period.
These findings were corroborated with the findings of
Das et al. (2018).

Traits like pod length (cm), pod weight (g),
number of pods per plant, and pod yield per plant (g)
are critical quality and yield parameters that determine
the commercial value of the crop. Environmental
conditions, such as temperature fluctuations and
humidity levels, can significantly impact these traits.
Pod yield is a varietal character and can be influenced
by external factors. The results presented in Table 3
showed that combined effect of different sowing and
growing conditions significantly influenced the yield
and related attributes. Among date of sowing, 15"
September recorded the highest pod length (15.48 cm)
which was statistically at par with 1% September
(15.08 cm) under polyhouse. However, in open field 1*
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October (14.46 cm) showed the maximum pod length
which was statistically at par with 1* (14.15 cm) and
15" September (14.05 cm). Similarly, under polyhouse
condition the maximum pod weight was found for 15"
September (8.13 g) which was statistically at par with
1** September (7.99 g), whereas 1¥ October showed the
maximum pod weight (7.83 g) in open field followed
by 15" September (7.45). The results revealed the
significant difference for the trait number of pods per
plant. The date 15" September was observed with the
maximum number of pods per plant (80.67) under
polyhouse, while 1" October (59.00) was for the open
field. In comparison to other sowing dates, significant
and maximum pod yield per plant was recorded for 15"
September (562.07 g) under polyhouse and 1* October
(400.87 g) in open field conditions. The present
findings revealed that polyhouse conditions appear to
offer a more controlled environment that enhances
yield potential. It may be due to more suitable growing
conditions provided under the polyhouse along with a
greater number of primary branches were found in
these conditions. The results of the present
investigation were in confirmation with the studies
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done Panigrahi et al. (2007), Devi et al. (2015),
Panchbhaiya et al. (2017), Zelaing et al. (2018),
Whankate et al. (2021) and Kumar (2022) in French
bean.

Based on the obtained results, it is recommended
to schedule the sowing of the French bean cultivar on
15" September under polyhouse conditions and 1"
October under open field conditions. These sowing
dates have demonstrated significant improvements in
various earliness traits, vegetative growth,
physiological  characteristics, and yield-related
parameters. The 15" September sowing date in the
polyhouse resulted in optimal growth conditions,
leading to earlier germination, flowering, and pod
initiation, as well as enhanced plant height, leaf area,
and chlorophyll content. Similarly, the 1* October
sowing date in the open field provided favorable
environmental conditions that maximized yield-related
traits, including pod length, weight, and overall yield
per plant. Adopting these sowing schedules can
therefore optimize the growth and productivity of the
French bean cultivar in both polyhouse and open field
conditions.

Table 1: Combine effect of sowing time and growing conditions on growth parameters of french bean

Days to first Nu;;:gzll: of Chlorophyll
. seed Plant height (cm) p y Leaf area (cmz) content (SPAD
Date of sowing o . branches per
germination value)
plant
C1 C2 C1 C2 C1 C2 C1 C2 C1 C2
S1 1% Sep. 3.60 5.40 262.13 172.23 34.93 29.73 30.55 19.25 47.34 42.05
S2 | 15" Sep. 2.46 4.66 271.60 184.80 40.80 31.33 31.25 20.71 48.25 43.35
S3 1 Oct. 3.73 4.53 248.20 190.65 37.67 30.67 30.18 26.14 46.41 45.51
S4 | 15" Oct. 4.06 5.16 241.0 152.26 32.67 27.93 28.28 17.12 45.54 39.40
SEm+ 0.12 1.80 0.51 0.07 0.18
CD (P=0.05) 0.30 5.51 1.57 0.22 0.54

Table 2: Combine effect of sowing time and growing conditions on reproductive and harvesting parameters of

french bean

Days to first Days to first pod Days to first pod Days to last pod
Date of sowing flowering initiation harvesting harvesting
C1 C2 C1 C2 C1 C2 C1 C2
S1 1° Sep. 33.47 45.20 36.40 48.47 42.07 54.13 115.06 83.87
S2 15" Sep. 30.46 41.07 34.60 44.06 40.47 50.13 123.60 91.80
S3 1 Oct. 35.27 37.07 37.20 40.07 44.46 46.47 106.13 99.93
S4 15" Oct. 37.13 42.86 40.73 52.13 47.07 52.28 98.87 73.47
SEm#+ 0.34 0.34 0.32 0.14
CD (P=0.05) 1.04 1.06 0.99 0.42
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Table 3: Combine effect of sowing time and growing conditions on yield and yield contributing traits of french

bean
Pod length (cm) Pod weight (g) Numbell') lo:nliods per | Pod ylel((i [))er plant
Date of sowing C1 C2 C1 c2 C1 C2 C1 c2
S1 1° Sep. 15.08 14.15 7.99 6.91 73.60 42.60 489.87 287.87
S2 15" Sep. 15.48 14.05 8.13 7.45 80.67 50.67 562.07 345.60
S3 1 Oct. 14.38 14.46 7.54 7.83 64.53 59.00 436.13 400.87
S4 15" Oct. 14.15 12.52 7.23 6.96 56.60 35.67 373.67 231.67
SEm () 0.26 0.07 0.66 6.31
CD (P=0.05) 0.82 0.22 2.02 19.32
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