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Abstract

The present study was undertaken to evaluate 29
indeterminate French bean genotypes for various
yield and quality traits inpoly-net house with the
objective to identify best performing genotypes
during winter conditions. The significant variation
was observed among all the genotypes for all the
studied traits. The green pod yield was significantly
higher in genotype Lakshmi (992.33 g/plant)
followed by Star-1 (955.50 g/plant) and FBK-4
(911.17 g/plant). Regarding quality traits, maximum
dry matter was observedin FBK-13 (13.87%),
protein content in FBK-1 (9.67%), sugar content in
FBK-5(9.60%) and minimum fiber content in FBK-
12 (0.69%). It is concluded that French bean
genotypes Lakshmi, Star-lI and FBK-4 gave high
productivity and better quality in poly-net house
conditions of Punjab and these pods fetches
premium price in the market as there is no
availability of green pods at that time in high
altitudes.
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Introduction

French bean (Phaseolus vulgaris L., 2n=2x=22) is
one of the most important legume crop grown
throughout the world as a green vegetable as well as
for dry seed consumption. It belongs to family
Fabaceae and is highly self pollinated crop. French
bean is also known as snap bean, garden bean, green
bean, edible podded bean, string bean, fresh bean or
vegetable bean. As the name implies, snap beans
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break easily when the pod is bent, giving off a
distinct audible snap sound. The tender pods (green,
yellow and purple in colour) are harvested when
they are rapidly growing, fleshy, tender (not tough
and stringy), bright in colour, and the seeds are
small and underdeveloped i.e. 8 to 10 days after
flowering (Singh and Singh 2015, Singh et al. 2016).
French bean is also called as ‘Grain of hope’ (Sofi et
al. 2011) and ‘Super food’ (Saleh et al. 2012).
French bean is widely grown in North and Central
America, Eastern Africa and Eastern Asia. Brazil is
the largest producer of French bean in the world
(Parkash and Ram 2014). In India, beans are grown
on an area of 198 thousand hectare with an annual
production of 2012 thousand MT (Anonymous
2017). However, in northern India, cultivation of
French bean is only limited to kitchen gardens.

In India, it is mainly grown for tender pod
vegetable whereas in USA, it is grown for
processing at large scale. It is a multipurpose crop
grown for vegetable, dry seed, fodder and also as a
canned vegetable (Biswas et al. 2010). French bean
is a good source of foliate, magnesium, manganese
and dietary fiber. French bean is very low in
saturated fatty acids and cholesterol. Its edible pods
constitute  94% water, 1.7% protein, 0.1%
carbohydrates, 4.5% fat, 1.8% fibre and 0.1%
minerals per 100 g (Dhaliwal 2012). Its pods are
mildly diuretic in nature and contain a substance that
reduces the blood sugar level in the body (Duke
1981). French bean fetches premium price as
compared to other vegetables and is a popular
vegetable grown almost throughout the year. It is
gaining lot of importance due to its short duration
and high production potential. French bean is a
tender warm season vegetable and sensitive to frost
and chilling temperature. It thrives best when
temperature ranges between 15-25°C. Its seeds do
not germinate if the soil temperature is below 12°C
and the seedlings cannot tolerate temperature below
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10°C. Extreme high temperature interferes with pod
filling. When French bean is sown in September
under open field conditions in Punjab, there is
severe mortality of plants due to infestation of
seedlings with fusarium wilt. Moreover, low
temperature coupled with frost during December-
January cause mortality of French bean plants.
Hence, low and high temperature both are the
limiting factors for successful cultivation of French
bean under open field conditions in Punjab. To
overcome this problem, its cultivation under
protected conditions particularly in poly-net house is
the best alternative. As many researches highlighted
the benefits of protected -cultivation in many
vegetable crops especially for higher yields, superior
quality and protection from insect-pests. These
advantages open the scope of French bean
cultivation in poly-net house.  Very less research
work has been done on cultivation of French bean
under poly-net house and no variety so far has been

Table 1: Pod shape and colour of different genotypes of French bean
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recommended for its cultivation in poly-net house in
Punjab conditions. Therefore, it is necessary to
evaluate the performance of different French bean
genotypes under poly-net house in Punjab conditions
to have quality produce. The exploitation of
variability in French bean genotypes is the pre-
requisite for screening of superior genotypes for
yield and quality traits. The present investigation
was planned to determine the genetic potential of
indeterminate 29 French bean genotypes under poly-
net house.

Material and Methods

Twenty nine genotypes of French bean (Table 1)
obtained from different sources were evaluated at
Vegetable Research Farm, Department of Vegetable
Science, Punjab Agricultural University, Ludhiana
in the poly-net house conditions fortwo years. Seeds
of all the twenty nine genotypes were sown on

Genotypes Source Pod characters and colour

Star-1 USA Round, slightly curved, light green
Lakshmi YSP UHF, Nauni, Solan Round, straight, dark green
Kentucky Blue USA Round, straight and green
Stringless Blue Lake USA Round, straight, dark green
TitraMitra Jammu & Kashmir Flat, straight, light green

AVT Var-1 IARI, Katrain Round, straight, purple

AVT Var-2 IARI, Katrain Round, straight, light green
AVT Var-3 IARI, Katrain Round, straight, green

FBB Var-1 IIVR, Varanasi Round, straight, purple

FBB Var-2 IIVR, Varanasi Round, slightly curved, light green
FBB Var-3 IIVR, Varanasi Round, straight, green

FBB Var-4 IIVR, Varanasi Round, slightly curved, purple
FBK-1 Jammu & Kashmir Round, straight, dark green
FBK-3 Jammu & Kashmir Flat, curved, light green

FBK-4 Jammu & Kashmir Flat, straight, green

FBK-5 Jammu & Kashmir Flat, slightly curved, light green
FBK-6 Jammu & Kashmir Flat, curved, green

FBK-7 Jammu & Kashmir Flat, slightly curved, light green
FBK-8 Jammu & Kashmir Round, straight, green

FBK-9 Jammu & Kashmir Flat, slightly curved, green
FBK-10 Jammu & Kashmir Flat, slightly curved, light green
FBK-11 Jammu & Kashmir Flat, straight, green

FBK-12 Jammu & Kashmir Round, slightly curved, green
FBK-13 Jammu & Kashmir Flat, slightly curved, light green
FBK-14 Jammu & Kashmir Flat, slightly curved, light green
FBK-15 Jammu & Kashmir Flat, curved, dark green

FBK-16 Jammu & Kashmir Flat, straight, green

FBK-17 Jammu & Kashmir Flat, curved, green

Kentucky Wonder (C) IARI, Katrain Round, slightly curved and green

raised beds in poly-net house on 20 October during
two years at a spacing of 90cm x 30cm. The
experiment was laid out in a randomized block
design with replications. Each entry consisted of 15
plants in each replication. The standard package of

practices recommended for cucumber crop in poly-
house was followed to raise a healthy crop (Dhall
2018). Ten randomly selected plants from each
replication were chosen for data collection and mean
of each observation was used for statistical analysis.
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Results and Discussion

Green pod yield: The perusal of data showed
significant variation was observed among genotypes
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for green pod yield per plant. During 2016-17, green
pod yield per plant ranged from 343.33 to 981.67 ¢
whereas during 2017-18, yield varied from 366.67 to
1003.00 g (Table 2).

Table 2: Mean values of French bean genotypes for yield attributing traits

Genotype Green pod yield per plant (g) Number of pickings Harvesting span (days)
2016-17 2017-18 Pooled 2016-17 2017-18 Pooled 2016-17 2017-18 Pooled
Mean Mean Mean
Star-1 947.67  963.33 955.50 9.00 9.00 9.00 55.33 55.00 55.17
Lakshmi 981.67 1003.00 992.33 10.00 10.00 10.00 59.67 61.33 60.50
Kentucky Blue 849.33  863.00 856.17 8.00 8.00 8.00 44.33 47.33 45.83
Stringless Blue Lake ~ 687.33  682.67 685.00 7.00 7.00 7.00 40.00 42.33 41.17
TitraMitra 388.00  366.67 377.33 5.00 4.33 4.67 31.67 30.67 31.17
AVT Var-1 667.00 684.00 675.50 7.00 7.00 7.00 42.00 43.33 42.67
AVT Var-2 655.33  645.33 650.33 6.00 6.00 6.00 35.00 36.00 35.50
AVT Var-3 893.33 923.67 908.50 9.00 9.00 9.00 53.00 56.33 54.67
FBB Var-1 775.00  803.67 789.33 7.00 8.00 7.50 52.00 48.67 50.33
FBB Var-2 648.33  669.33 658.83 6.00 6.00 6.00 40.00 41.33 40.67
FBB Var-3 728.67 74433 736.50 7.00 7.00 7.00 45.00 45.33 45.17
FBB Var-4 658.00  686.00 672.00 7.00 7.33 7.17 49.67 54.00 51.83
FBK-1 826.67 858.67 842.67 8.33 8.67 8.50 53.67 55.33 54.50
FBK-3 633.00 608.33 620.67 6.00 6.00 6.00 36.00 37.33 36.67
FBK-4 896.67  925.67 911.17 9.00 9.00 9.00 56.00 57.00 56.50
FBK-5 475.33 498.67 487.00 5.00 5.67 5.33 38.67 41.33 40.00
FBK-6 456.67  445.67 451.17 6.00 6.00 6.00 39.00 40.00 39.50
FBK-7 704.00 735.33 719.67 8.00 8.00 8.00 50.00 50.00 50.00
FBK-8 460.00 495.33 477.67 5.33 5.00 5.17 33.00 30.00 31.50
FBK-9 654.00 673.67 663.83 6.00 6.00 6.00 41.00 45.33 43.17
FBK-10 651.33 664.67 658.00 7.00 7.00 7.00 43.00 43.67 43.33
FBK-11 740.67 765.33 753.00 7.00 7.00 7.00 43.67 40.67 42.17
FBK-12 54500  561.67 553.33 6.00 6.33 6.17 34.00 35.00 34.50
FBK-13 343.33 377.33 360.33 5.00 5.00 5.00 31.00 32.00 31.50
FBK-14 63433  665.67 650.00 6.00 6.00 6.00 38.67 39.33 39.00
FBK-15 414.00 439.33 426.67 5.00 5.00 5.00 35.00 36.67 35.83
FBK-16 72167  744.33 733.00 7.00 7.00 7.00 51.00 51.00 51.00
FBK-17 44467  466.33 455.50 5.00 5.00 5.00 36.67 35.00 35.83
Kentucky wonder (C)  783.00 803.67 793.33 7.67 8.00 7.83 57.00 55.00 56.00
Grand Mean 664.28 681.54 672.91 6.80 6.87 6.84 43.62 44.36 43.99
CV 433 5.08 5.01 2.66 3.46 3.60 6.23 6.68 6.56
CD 47.04 40.25 29.14 0.30 0.39 0.29 2.16 2.20 2.44
Range 343.33- 366.67- 360.33- 5.00- 4.33- 4.67- 31.00- 30.00- 31.17-

981.67  1003.00 992.33 10.00 10.00 10.00 59.67 61.33 60.50

The highest pod yield per plant was observed in
genotype Lakshmi (981.67 g) followed by genotype
Star-1 (947.67 g) which were statistically at par with
each other and significantly higher than rest of
genotypes including check. The lowest pod yield per
plant was observed in genotype FBK-13 (343.33 Q)
followed by TitraMitra (388.00 g) and FBK-15
(414.00 g) which were statistically at par with each
other. During 2017-18, maximum green pod yield
was observed in genotype Lakshmi (1003.00 g)
statistically at par with Star-1 (963.33 g) which were
significantly higher than rest of genotypes including
check ‘Kentucky Wonder’. The lowest green pod
yield was recorded in genotype TitraMitra (366.67

g) followed by FBK-13 (377.33 g) which were
statistically at par with each other. The pooled data
analysis of both years revealed that green pod yield
per plant varied from 360.33 g to 992.33 g. The
maximum green pod vyield was recorded for
genotype Lakshmi (922.33 ¢) followed by Star-1
(955.50 g) which were statistically at par with each
other and significantly higher than all other
genotypes including check. However, lowest pod
yield per plant was observed in FBK-13 (360.33 g)
followed by TitraMitra (377.33 g) which were
statistically at par with each other. Similar results for
pod yield per plant were reported by Kumar et al.
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(2014) and Pandey et al. (2011) in pole type French
bean.

Number of pickings: The perusal of data showed
significant variation for number of pickings over
both the years. The number of pickings varied from
5.00 to 10.00 during 2016-17, whereas from 4.33 to
10.00 during 2017-18 and 4.67 to 10.00 during
pooled means of both years (Table 2). During 2016-
17, maximum pickings were observed in Lakshmi
(10.00) which was significantly higher than all other
genotypes including check (7.67). However,
minimum pickings of 5.00 were observed in
genotype FBK-5, FBK-17, TitraMitra and FBK-15
which were statistically at par with each other.
During 2017-18, maximum pickings were observed
in Lakshmi (10.00) which was significantly higher
than all the genotypes and check ‘Kentucky
Wonder’. However, minimum pickings were
observed in TitraMitra (4.33) followed by FBK-17
(5.00), FBK-15 (5.00) and FBK-5 (5.67). The
pooled data of both years revealed that maximum
number of pickings were recorded in Lakshmi
(10.00) significantly higher than all other genotypes.
Minimum numbers of pickings were observed for
TitraMitra (4.67) closely followed by FBK-13 (5.00)
which was statistically at par with each other.

Harvesting span: The data showed that harvesting
span recorded significant variation among all
genotypes over both years. The harvesting span
varied from 31.00 days to 59.67 days during 2016-
17 and 30.00 days to 61.33 days during 2017-18

Table 3: Mean values of French bean genotypes for quality traits
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(Table 2). During 2016-17, the harvesting span was
observed maximum in genotype Lakshmi (59.67
days) which was significantly higher than all
genotypes and check (57.00 days). Minimum
harvesting span was observed for genotype FBK-13
(31.00 days) followed by TitraMitra (31.67 days)
and FBK-8 (33.00 days) which were statistically at
par with each other. During 2017-18, maximum
harvesting span was observed for genotype Lakshmi
(61.33 days) which was significantly higher than all
other genotypes including check ‘Kentucky
Wonder’. Minimum harvesting span was observed
for genotype FBK-8 (30.00 days) which was closely
followed by TitraMitra (30.67 days) and FBK-13
(32.00 days) which were statistically at par with
each other. The pooled data analysis of both years
revealed that high harvesting span was observed for
genotype Lakshmi (60.50 days) which was
significantly higher than all other genotypes and
check ‘Kentucky Wonder’ (56.00 days). The low
harvesting span was observed for genotype
‘TitraMitra’ (31.17 days) followed by FBK-8 (31.50
days) and FBK-13 (31.50 days) which were
statistically at par with each other.

Protein content: Protein content is one of most
important biochemical trait of quality pods. The
analysis data revealed that protein content showed
significant variation among all genotypes during
both years. The protein content varied from 4.36%
to 9.75% during 2016-17, 4.24% to 9.60% during
2017-18 and 4.30% to 9.67% over pooled years
(Table 3).

Genotype Protein content (%) Sugar content (%) Fibre content (%)
2016-17  2017-18 Pooled 2016-17 2017-18 Pooled 2016-17 2017-18 Pooled
Mean Mean Mean

Star-1 5.95 5.34 5.64 5.47 5.61 5.64 1.04 1.06 1.05
Lakshmi 6.23 6.48 6.35 5.65 5.74 5.69 0.82 0.85 0.83
Kentucky Blue 7.15 7.35 7.25 4.63 4.66 4.64 0.79 1.10 0.94
Stringless Blue Lake 8.49 8.34 8.41 5.15 531 5.23 0.77 0.77 0.77
TitraMitra 9.69 9.39 9.54 6.38 6.50 6.44 1.05 0.99 1.02
AVT Var-1 7.33 7.52 7.43 8.40 8.51 8.46 1.25 1.15 1.20
AVT Var-2 6.69 7.09 6.89 9.49 9.57 9.53 0.80 0.79 0.79
AVT Var-3 6.08 5.92 6.00 6.41 6.78 6.60 0.79 0.82 0.80
FBB Var-1 5.81 5.84 5.83 8.85 9.00 8.92 0.80 0.89 0.85
FBB Var-2 5.07 5.10 5.09 7.45 1.77 7.61 1.13 1.09 1.11
FBB Var-3 494 5.06 5.00 8.19 8.34 8.27 1.01 1.05 1.03
FBB Var-4 7.86 8.00 7.93 7.46 7.53 7.50 0.68 0.77 0.72
FBK-1 9.75 9.60 9.67 6.25 6.13 6.19 0.82 0.98 0.90
FBK-3 8.89 8.74 8.81 4.27 4.42 4.35 1.22 1.28 1.25
FBK-4 7.96 8.04 8.00 8.35 8.42 8.38 0.91 0.98 0.95
FBK-5 6.02 6.06 6.04 9.62 9.73 9.67 1.08 1.07 1.07
FBK-6 5.85 5.74 5.79 7.62 7.97 7.79 1.19 1.17 1.18
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FBK-7 4.92 4.75 4.84 8.90 8.84 8.87 0.81 0.97 0.89
FBK-8 4.36 4.24 4.30 8.87 8.63 8.75 0.81 0.85 0.83
FBK-9 6.15 5.96 6.05 741 7.47 7.44 0.98 1.03 1.00
FBK-10 5.75 5.23 5.49 6.39 6.56 6.48 0.99 101 1.00
FBK-11 5.37 5.53 5.45 7.14 7.39 7.26 091 0.98 0.95
FBK-12 8.91 8.87 8.89 7.48 7.56 7.52 0.68 0.70 0.69
FBK-13 6.75 6.70 6.72 8.38 8.16 8.27 1.02 1.03 1.03
FBK-14 6.92 6.86 6.89 9.10 9.03 9.07 1.12 1.07 1.10
FBK-15 8.13 8.04 8.08 9.36 8.87 9.11 1.36 1.44 0.97
FBK-16 7.74 7.64 7.69 6.31 6.52 6.42 1.14 1.06 1.10
FBK-17 6.98 7.04 7.01 5.45 541 5.43 0.96 0.98 0.97
Kentucky wonder (C) 7.79 7.38 7.58 7.50 7.44 747 0.96 0.99 0.97
Grand Mean 6.88 6.82 6.85 731 7.37 7.34 0.96 1.00 0.98

Cv 3.05 4.22 3.89 2.64 3.44 3.06 5.74 6.00 6.92

CDh 034 0.37 0.27 0.32 0.42 0.26 0.09 0.10 0.08
Range 4.36- 4.24- 4.30- 4.27- 4.27- 4.35- 0.68- 0.70- 0.69-

9.75 9.60 9.67 9.62 9.73 9.67 1.36 1.44 1.40

During 2016-17, maximum protein content was
recorded in genotype FBK-1 (9.75%) followed by
TitraMitra (9.69 %) which were statistically at par
with each other and significantly higher than rest of
genotypes including check ‘Kentucky Wonder’. The
minimum amount of protein content was recorded in
genotype FBK-8 (4.36%) which was significantly
different from all other genotypes. During 2017-18,
maximum protein content was recorded in genotype
FBK-1 (9.60%) closely followed by TitraMitra
(9.39%) which were statistically at par with each
other and significantly higher than rest of genotypes
including check ‘Kentucky Wonder’. Minimum
protein content was recorded in genotype FBK-8
(4.24%) which was significantly different from all
other genotypes. The pooled data analysis of both
years showed that maximum protein content was
recorded in genotype FBK-1 (9.67%) closely
followed by TitraMitra (9.54%) which were
statistically at par with each other and significantly
higher than check and all other genotypes. The
minimum protein content was recorded in genotype
FBK-8 (4.30%) which was significantly different
from other genotypes. The results are supported by
the studies of Noor et al. (2014) and Meena and
Dhillon (2014).

Sugar content: The significant variation was
observed among all the genotypes for sugar content
in both the years (Table 3). During 2016-17, sugar
content varied from 4.27% to 9.62% whereas 4.42%
to 9.73% during 2017-18. During 2016-17, the
maximum sugar content was recorded in genotype
FBK-5 (9.62%) followed by AVT Var-2 (9.49%)
and FBK-15 (9.36%) which were statistically at par
with each other and significantly higher than rest of
genotypes and check ‘Kentucky Wonder’. The

minimum sugar content was observed for genotype
FBK-3 (4.27%) followed by Kentucky Blue (4.63%)
which were statistically at par with each other.
During 2017-18, higher level of sugar was observed
in genotype FBK-5 (9.73%) closely followed by
AVT Var-2 (9.57%) which were closely at par with
each other and significantly higher than rest of
genotypes. The lower value of sugar was recorded in
genotype FBK-3 (4.42%) and Kentucky Blue
(4.66%) which was statistically at par with each
other. The pooled data analysis of both years
showed that the maximum sugar content was
recorded in genotype FBK-5 (9.67%) followed by
genotype AVT Var-2 (9.53%) which were
statistically at par with each other and significantly
higher than other genotypes and check ‘Kentucky
Wonder’. The lower values of sugar content was
observed in genotype FBK-3 (4.35%) which was
statistically at par with genotype Kentucky Blue
(4.64%) and significantly different from other
genotypes. The present findings are in agreement
with investigations carried by Pandey et al. (2011)
and Meena et al. (2017).

Fibre content: The significant variation was
observed among all genotypes for fibre content
during both years (Table 3). The fibre content varied
from 0.68% to 1.36% during 2016-17 whereas it
varied from 0.70% to 1.44% during 2017-18. During
2016-17, fibre content was recorded maximum in
genotype FBK-15 (1.36%) followed by genotype
AVT Var-1 (1.25%) and genotype FBK-3 (1.22%)
which were statistically at par with each other but
significantly higher than rest of the genotypes
including check. The genotype FBB Var-4 (0.68%)
showed lowest fibre content which was statistically
at par with genotype FBK-12. The data evaluation
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during 2017-18 showed that maximum fibre content
was recorded in Genotype FBK-15 (1.44%) which
was statistically at par with genotype FBK-3
(1.28%) and significantly higher than check
‘Kentucky Wonder’. However, Genotype FBK-12
(0.70%) showed lowest fibre content which was
statistically at par with genotypes FBB Var-4
(0.77%), Stringless Blue Lake (0.77%) and AVT
Var-2 (0.79%). The pooled data analysis of both
years showed that maximum fibre content was
observed in Genotype FBK-15 (1.40%) which was
statistically at par with FBK-3 (1.25%) significantly
higher than rest of genotypes and check ‘Kentucky
Wonder’. Lowest fibre content was observed in
FBK-12 (0.69%) which was statistically at par with
FBB Var-4 (0.72%). These results are in conformity
with studies of Verma et al. (2014) and Meena et al.
(2017).

Conclusion

It is concluded that French bean genotypes Lakshmi,
Star-1 and FBK-4 gave high productivity and better
quality in poly-net house conditions of Punjab and
these pods fetches premium price in the market as
there is no availability of green pods at that time in
high altitudes. Hence, there is a great scope of
cultivation of indeterminate French bean under poly-
net house conditions in Punjab.
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