Performance of different varieties of French
Bean (Phaseolus vulgaris L.) under
Prayagrajagro-climatic condition

ABSTRACT

The present investigation was carried out at the Department of Horticulture, Naini Agricultural Institute, Sam
Higginbottom University of Agriculture, Technology & Sciences, Prayagraj (UP) during the rabi season 2022-23
with a view to check performance of different varietiesof French Bean under Paryagrajagro climate condition and to
estimate economic of different varietiesof French Bean Varietiescomprised ofV1(IET/2022/FBBVAR-
1),V3(IET/2022/FBBVAR-3),V4(IET/2022/FBBVAR-4),V5(IET/2022/FBBVAR-5),V6 (IET/2022/FBBVAR-
6),V7 (Lakshmi), V8(Ellora No.11)Among different varietiesof French bean V3 performed best in terms of various
parameters such as day to germination , plant height, no.of branches, no. of leaves, days to first flowering, first
picking days to 50% flowering , number of pod per plant, pod weight, fruit yield per plant, yield per hectare, total
soluble solids (TSS), protein(%), fiber(%), ascorbic acid(mg), and maximum benefit-cost(B:C) ratio was obtained in

V3 I[ET/2022/FBBVAR-3(5.9)
1.INTRODUCTION

French beans(Phaseolus vulgaris L.), come in two
types: climbing pole beans and bush beans (also
called snap beans, and formerly known as ‘string
beans’ due to their fibrous strings, which are nearly
nonexistent now due to selective breeding). Within
these, varieties include green, cream, yellow, flecked,
and purple French beans. Unlike runner beans, this
legume only produces pods once and must be
replanted. The primary difference French Bean and
other green beans is the narrow pod and less string.
French beans is popular as a dietary food. Also
known as kidney bean, snap bean, navy bean, haricot
bean, common bean. They come in multiple colours
and sizes. Green pod are rich in Ca, K, P and Fe
Seeds are highly protein.Major growing states are
A.P, MH, T.N, Gujrat and W.B.

Growing French Bean in the Prayagraj region. poses
several challenges. Firstly, the region experiances hot
and dry summers, which can lead to water stress for
French Bean plants, requiring efficient irrigation
systems. Secondly, the high humidity during the
monsoon can promote the spread of fungal diseases
like powdery mildew and downy mildew,
necessitating careful disease management practices.
Additionally, the region is prone to pest infestations
such as aphids and whiteflies, demanding proper pest

control strategies. The soil in some areas may lack
essential  nutrients, requiring appropriate  soil
amendments and fertilization to support French Bean
growth. Finally, extreme weather events like
hailstorms and heavy rains can damage French Bean
plants and reduce yield.

Addressing these challenges through proper water
management, disease control, pest management, and
soil improvement practices is crucial for successful
French Bean cultivation in Prayagraj. Few local
varieties have gained importance in Uttar Pradesh
climatic conditions. Varietal evaluation in a group of
cultivars is a prerequisite for a successful breeding
program, Thus, study was done to evaluate the best
performing varietiesas compared to local variety of
French bean. There are many good performing
varieties which are available in the market also.
According to Prayagrajagro-climatic conditions
French Bean can be grown successfully with higher
yield. In view of the above-mentioned facts, the
present study on the varietal evaluation of French
Bean varieties under Prayagrajagro- dimatic
condition.

2.MATERIAL AND METHOD



The present investigation was done to understand the
plant growth,fruit yield and quality of pod of
different varietiesof French Bean.The experiment
was conducted in the Horticulture Research Farm,
Department of Horticulture, Naini Agricultural
Institute, Sam  Higginbottom,  University  of
Agriculture, Technology and Sciences, Prayagraj
(U.P) during 2022 — 2023. The experiment was laid
out in randomized block design (R.B.D.) with 8
varietiesand 3 replications.Varietiescomprised of
V1(IET/2022/FBBVAR-1),V3(IET/2022/FBBVAR-
3),VA(IET/2022/FBBVA4),V5(IET/2022/FBBVAR-
5),V6(IET/2022/FBBVARG),V7(Lakshmi),V8(Ellora
No.11).of French bean. French bean was planted in
the field at a spacing of 60cmx15cm in plot of
3.5x3M m size. Normal cultural practices and plant
protection measures were followed during the
cultivation process. Plants were selected at random
from each plot of each variety as representative
sample for recording the data.

3. RESULT AND DISCUSSION
3.1 Day to germination and plant height (cm)

Table 2 depicts the data pertaining to Day to
germination and plant height Among the different
varietiesof FrenchBean evaluated, variety
(V1)(IET/2022/FBBVAR-1) show minimum day to
germination (4.67 D.A.S)which are significantly
different than the other varieties.Among the different
varieties of French Bean evaluated, variety (V7)
LAKSHMI show maximum plant height (204.33cm).
which are significantly different than the other
varieties.Environmental factors such as sunlight
exposure, temperature, and soil fertility can also
influence plant growth. Varieties that are well-suited
to the specific environmental conditions of a
particular region or have been selectively breed for
longer plant height may demonstrate better
performance in terms of plant height.

3.2 Number of Branches and number of leaves

Notation Name of varieties

Vi IET/2022/FBBVAR-1 Table 1.
V3 IET/2022/FBBVAR-3 List of
V4 IET/2022/FBBVAR-4 varieties
V5 IET/2022/FBBVAR-5

V6 IET/2022/FBBVAR-6

V7 Lakshmi

V8 ELLORA No.11

Table 2 depicts the data pertaining thenumber of
Branches and number of leavesAmong the different
varietiesof French Bean evaluated, variety
V3(IET/2022/FBBVAR-3)show maximum number
of branches (14.47)which are significantly different
than the other varieties. Among the different varieties
of French beanevaluated, variety(V7) LAKSHMI
show maximum number of leaves(247.50).which are
significantly different than the other varieties.The
superior performance of one varietiesover another in
terms of vegetative growth no. of branches and no.of
leaves can be attributed to a combination of genetic
factors and environmental conditions. Varietieswith
genetic traits that promote no. of leaves, such as
enhance the internode elongation or increased
branching, can exhibit greater plant growth..
Varieties that are well-suited to the specific
environmental conditions of a particular region or
have been selectively bred for longer plant height
may demonstrate better performance in terms of plant
height.



3.3 Days to First flowering, 50%Flowering and
Days to First Fruit Harvest

Table 3 depicts the data pertaining to Days to First
flowering and 50%Flowering and Days to First Fruit
Harvest. Among the different varietiesof French Bean
evaluated, variety(V1)IET/2022/FBBVAR-1 show
minimum day to first flowering (36.00D.A.S) which
are significantly  different than the other
varieties.Among the different varieties of French
Bean evaluated, variety(V1)IET/2022/FBBVAR-1
show minimum day to 50% flowering (45.50 D.A.S)
which are significantly different than the other
varieties. Among the different varietiesday of
1*'pickling.(V1)IET/2022/FBBVAR-1 show
minimum day to first picking (46.00 D.A.S) which
are significantly different than the other varieties.The
better performance of one varietiesover another in
terms of earliness in flowering and maturing can be
attributed to genetic factors and environmental
conditions. Varieties with genetic traits that promote
early flowering, such as early maturation genes or
shorter vegetative growth phases, can exhibit faster
initiation of flowering. Additionally, environmental
factors such as temperature, photoperiod, and nutrient
availability can influence flowering and maturing
time. Varieties that are genetically predisposed to
respond more favourable to the prevailing
environmental conditions, or those that have been
selectively bred for early flowering, may show
superior performance in terms of early initiation of
flowering and maturing.

3.4 Number Pods Per Plant, pod Length, pod girth
and 1 pod Weight(g).

Table 3 depicts the data pertaining to number of pod
per plant, fruit length, diameter and fruit weight.
Among the different varietiesof FrenchBean
evaluated, variety(V3)IET/2022/FBBVAR-3 show
maximum pod per plant (21.67g).which are
significantly different than the other varieties. Among
the different varietiesof French Bean evaluated,
variety(V)1 IET/2022/FBBVAR-1 show maximum
pod length(19.53cm)which are significantly different
than the other varieties. Among the different varieties
of French Bean evaluated, variety V3
IET/2022/FBBVAR-3 show maximum pod girth
(3.37cm)girth which are significantly different than

the other varietiesAmong the different varietiesof
FrenchBeanevaluated,variety(V3)IET/2022/FBBVA
R-3 show maximum fruit weight (7.37g) show
maximumfruit weight. which are significantly
different than the other varieties

3.5 Pod Yield (T/ha)

Table 3 depicts the data pertaining to Yield per ha
Among the different varietiesof French Bean
evaluated,  variety(V3)IET/2022/FBBVAR-3show
maximum  yield(18.16T)which are significantly
different than the other varietiesThe better
performance of one Varietiesover another in terms of
enhanced fruit yield can be attributed to genetic
factors and environmental conditions. Varieties with
genetic traits that promote higher flower-to-fruit
conversion rates, increased branching, or enhanced
reproductive capacity can result in a greater yield of
fruits. Additionally, environmental factors such as
pollination efficiency, availability of nutrients and
water, and optimal growing conditions can
significantly influence fruit production. Varieties that
are genetically predisposed or have been selectively
bred for higher fruit yield can demonstrate superior
performance in terms of overall fruit production per
plant.

3.6 T.S.S.[°Brix] ,Protein (%), fiber and Vitamin
C Content (mg/100g)

Table 4 depicts the data pertaining to T.S.S.[°Brix]
,Protein(%),fiber andVitaminC Content
(mg/100g)Among the different varietiesof French
Bean evaluated, variety(V1)IET/2022/FBBVAR-
1show maximum TSS (6.40°Brix) which are
significantly different than the other varieties. Among
the different varietiesof French Bean evaluated,
variety(V1)IET/2022/FBBVAR-1show maximum
protein content (1.52%)which are significantly
different than the other varieties. Among the different
varietiesof French Bean evaluated,
variety(V1)IET/2022/FBBVAR-1 show maximum
fibercontent (3.89%). which are significantly
different than the other varieties. Among the different
varietiesof French Bean evaluated,
variety(V3)IET/2022/FBBVAR-3show maximum
VitaminC content (11.77mg) which are significantly
different than the other varieties. The better
performance of one Varietiesover another in terms of



better Total Soluble Solids (TSS), protein , fiber and
vitamin C content can be attributed to genetic factors
and environmental conditions. Varieties with genetic
traits that promote higher sugar accumulation and
improved fruit quality can result in increased TSS ,
protein, fiber and vitamin C content. Additionally,
environmental factors such as sunlight exposure,

temperature, and nutrient availability can influence
the synthesis and accumulation of sugars in fruits.
Varieties that are genetically predisposed or have
been selectively bred for higher TSS and vitamin C
content may demonstrate superior performance in
terms of producing fruits with a better sugar
concentration and overall quality.

Table 2. Performance of different varities of French Bean in term of germination and growth parameter

Name of Varities Day to germination  Plant height No. of branches No. of leaves
(D.A.S) 80(DAS) 80(DAS) 80(DAS)
IET/2022/FBBVAR-1  4.67 48.67 10.00 120.33
IET/2022/FBBVAR-3  7.00 64.00 14.47 183.00
IET/2022/FBBVAR-4  7.00 45.47 12.53 188.07
IET/2022/FBBVAR-5  7.37 38.73 13.57 214.93
IET/2022/FBBVAR-6  7.00 42.80 12.20 170.07
Lakshmi 7.00 204.33 13.57 247.50
ELLORANO.11 8.33 53.13 12.57 153.73
F-Test S S S S
SE(d )* 0.17 0.77 0.17 3.69
CD (5) 0.36 1.66 0.36 7.91
Cv% 3.35 2.15 1.84 2.83
Table 3. Performance of different varities of French Bean in term of flowering and yield
Day of Day of Day of First Pod
1*'flowering 50%flowering picking per Pod length  Pod 1Pod Yield/ha
(D.A.S) (D.A.S) (D.A.S) plant  (cm) Girth  weight (Tone)
Name of Varities (cm)  (9)
IET/2022/FBBVAR-1  24.00 36.00 46.00 17.27  13.00 223 713 12.32
IET/2022/FBBVAR-3  36.57 45.57 55.00 2437  18.47 337 1.37 18.16
IET/2022/FBBVAR-4  40.80 49.13 55.37 1530 18.20 263 590 9.21
IET/2022/FBBVAR-5 4233 51.00 64.00 1487  15.50 263 417 6.25
IET/2022/FBBVAR-6  46.67 55.67 67.33 1547  16.53 233 553 8.60
Lakshmi 52.80 61.03 75.70 21.67 19.17 3.17 7.10 15.29
ELLORA NO.11 45.43 54.10 65.87 17.73 15.63 2.13 5.20 9.31
F-Test S S S S S S S S
SE(d )+ 0.37 0.48 0.54 0.70 0.19 0.07 0.03 0.06
CD (5) 0.78 1.02 1.15 1.50 0.40 0.15 0.07 0.14
CV% 1.19 1.06 1.45 542  1.48 3.54 359 0.79

Table 4.Quality parameter of different varities of French Bean



TSS Fiber Protein Vit C

Name of Varities (°Brix) (%) (%) (mg)

IET/2022/FBBVAR-1 6.40 3.89 1.52 11.76

IET/2022/FBBVAR-3 5.83 3.86 1.48 11.77

IET/2022/FBBVAR-4 5.40 3.84 1.47 11.57

IET/2022/FBBVAR-5 5.03 3.86 1.41 11.55

IET/2022/FBBVAR-6  5.20 3.82 1.46 11.55

Lakshmi 5.53 3.85 1.49 11.60

ELLORA NO.11 5.30 3.88 1.48 11.56

F-Test S S S S

SE(d )+ 0.09 0.01 0.01 0.01

CD (5) 0.20 0.03 0.03 0.03

CV% 2.36 0.50 1.40 0.14

Table 4. Benefit cost ratio (B:C)
Cost of
Name ofVarities Yield cultivation Gross return Net return Benefit
(t/ha) (Rs/ha) (Rs/ha) (Rs/ha) cost ratio

IET/2022/FBBVAR-1 12.32 120000 544400 424400 35
IET/2022/FBBVAR-3 18.16 120000 831200 711200 5.9
IET/2022/FBBVAR-4 9.21 120000 416000 296000 2.4
IET/2022/FBBVAR-5 6.25 120000 278800 158800 1.3
IET/2022/FBBVAR-6 8.60 120000 393200 273200 2.2
Lakshmi 15.29 120000 611600 491600 4.0
ELLORA NO.11 9.31 120000 372400 252400 2.1

3.6 Economics of Different Varietiesof French
Bean

Maximum gross returns were recorded in V3
(IET/2022/FBBVAR-3) with Rs. 831200 and the
minimum was recorded in V5 (IET/2022/FBBVAR-
5) Rs.278800.Maximum net returns were recorded in
V3 (IET/2022/FBBVAR-3) with Rs. 711200 and the
minimum Rs 158800 was recorded in V5
(IET/2022/FBBVAR-5). Maximum BC ratio were
recorded in V3 (IET/2022/FBBVAR-3) with 5.9 and
the minimum 1.3 was recorded in V5
IET/2022/FBBVAR-5 depicted in Table 4.

4. CONCLUSION

From the above experimental finding it is concluded
that the varietiesIET/2022/FBBVAR-3 performed
best in terms of growth parameters like pod length,
earliness in flowering and maturity and vyield
parameters like fruit length, fruit diameter, and fruit
yield per ha. It showed best performance for quality
parameters also TSS, protein, fiber and Vitamin C
content. Maximum BC ratio was obtained in
varieties|ET/2022/FBBVAR-3 with value of 5.9
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