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Abstract

Background: The ubiquitous presence of salicylic (SA) acid in plant systems has been confirmed by
many scientists. Salicylic acid is widely distributed throughout the plant and is proposed to affect a
number of phyto-physiological activities. As an endogenous plant growth factor or a hormone SA has
number of functions including florigenic and thermogenic role, part in plant-pathogen interaction, signal
transduction, etc.

Method: The present investigation was conducted at the Experimental Farm of the Division of Vegetable
Science, SKUAST-K, during Kharif 2020 to find out the effect of foliar spray of varying doses of
salicylic acid (SA) applied at different plant growth stages on growth and quality attributes of French
bean var. Shalimar French Bean-1. The experiment was laid out in split plot design with twelve treatment
combinations and three replications.

Result: The investigation revealed that the treatment combination T1D2 (250ppm of SA applied at plant
emergence stage) recorded minimum values for days taken to 50 per cent flowering and days taken to
pod formation. Moreover, the same treatment combination T1D2 also recorded maximum values for plant
height, number of primary branches plant, number of leaves plant™ et al., leaf area and shoot dry weight
plant®. It was further revealed that in the treatment combination T:D2> maximum values of vitamin C
content, TSS, protein content, leaf chlorophyll content and pod dry matter content were also recorded,
while pod anthocyanin content was maximum in the treatment combination T2D2 (250ppm of SA applied
at vegetative stage). The treatment combination TiD2 also significantly enhanced nutrient uptake
efficiency of the plants and resulted in lowest values for the available nitrogen, phosphorus and
potassium, soil EC and maximum values for organic carbon as compared absolute control. than absolute
control Do.

Keywords: French bean, purple pod, salicylic acid, growth stage, foliar application, quality, growth,
nutrient uptake

Introduction

French bean (Phaseolus vulgaris L.) is one of the most important food legumes cultivated
extensively throughout the world. It can be raised as a vegetable crop or as a pulse. Common
bean is cultivated prodigiously as a pulse crop but in some pockets, it is especially cultivated
for its delicious tender fresh pods as well as dry pods. Beans are one of the delights of
vegetarians for their wholesome nutritional properties but in the valley region the cultivation
of beans for fresh pods is restricted to a limited area with quite less productivity (1.45 t ha') as
compared to rest of the country (2.83 t ha) (Anonymous, 2018) [X. Being a nutritionally
important legume and a short duration crop French bean can be taken up by the famers in the
valley for vegetable purpose to obtain good economic returns in less period of time. Besides
following the recommended package of practices for the cultivation of beans, foliar application
of different doses of salicylic acid at various plant growth stages will augment the growth
development along with supplementing to the pod quality. Salicylic acid promotes plant
growth and development along with increasing the efficiency of photosynthesis and flowering
(Hayat et al., 2007) [%. Other physiological roles of salicylic acid include increasing uptake of
mineral nutrients from the soil, induction of tolerance against abiotic as well as biotic stresses
in the plants, enhancing nitrogen metabolism thereby increasing the protein content and
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interfering in ethylene production as a result of which delayed
senescence is observed in the plants treated with salicylic
acid. All these factors together contribute towards a rampant
increase in the yield trends of the plants treated in cause of the
application of salicylic acid. Manipulating the levels of
salicylic acid in plant through exogenous application may
have positive impacts on the productivity as well as the
nutritional content of the bean pods.

Materials and Methods

The field of experiment was situated at the main SKUAST-K
campus in Shalimar, Srinagar, which is located on the
foothills of the Mahadev hill, 15 kilometres from Srinagar
city, at an elevation of 1615 metres above mean sea level and
is 34 degrees north latitude and 74 degrees east longitude. The
experiment was laid out with 12 treatment combinations and
three replications in split plot design as shown in Table A.
The recommended dose of fertilizers FYM- 25 t ha' and NPK
(30:60:60 kg ha?') was added to the experimental field
through DAP, urea and MOP at the time of land preparation.
Basal application of entire FYM, P, K and half N is done.
Rest of the N is applied after 30 DAS. The flat seed beds were
prepared by thoroughly working the soil into fine tilth. The
seeds of French bean variety Shalimar French Bean-1 were
used for sowing. The seeds were sown on flat beds with a
spacing of 30 cm x 10 cm between and within rows thus
accommodating approx. 100 seeds per plot (3 m?). Seeds were
soaked in water for 24 hrs prior to sowing so as to soften the
hard seed coat and hasten germination. After sowing, the field
was immediately irrigated. 10 healthy plants were selected at
random from each replication to study observations on
different growth and yield traits and tagged for recording the
observations. Mean values were worked out for all the
characters.

The height of ten tagged plants was measured in centimetres
from the ground level to the tip of the plant at the time of last
picking and the average was worked out.

At the end of flowering, branches emerging from the main
stem, total number of compound leaves present on the whole
plant were counted and leaf area of the fully developed 3
leaves was estimated using leaf area meter from ten selected
plants and the average was worked out.

At the 50 per cent flowering stage, ten healthy plants were
chosen for the calculation of dry shoot weight. The plants
were uprooted, the underground root portion was cut and the
clean shoot part was placed for 72 hours in an oven at 65°C.
The weight was estimated after the required time and then the
mean value was expressed in grams.

The days to the 50 per cent flowering appearance set on each
tagged plant was recorded from the date of sowing of seeds
and the average was worked out.

The days to the full pod set development on each tagged plant
was recorded from the date of sowing of seeds and the
average was worked out.

The selected fruits were crushed and juice was passed through
a double layer of mesh cloth, collected in a tube, shaken well
for about 2 minutes and then TSS was determined with the
help of hand refractometer and presented as ° Brix

The total soluble protein was estimated as per the method
described by Lowry et al. (1951) [8],

Ascorbic acid content was determined by the method
described by Ranganna (1986) 241,

Chlorophyll estimation was done using acetone method
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(Arnon, 1949) [,

The pH differential spectrophotometric method described by
Lapornik et al. (2005) 071 based on the principle of the
transformation of the anthocyanin to the flavylium cation at
the pH of extract decreasing to values between 0.5 and 0.8
was used to measure the anthocyanin content of the samples.
From each plot, 100 g of randomly selected pods (from each
tagged plant) was placed in the hot air oven at 60-65 °C for 72
hrs and using the final weight after drying, the pod dry matter
percentage was worked out.

“The soil samples were converted into soil water suspension
of ratio 1: 2.5 and the pH of these suspensions was estimated
by a glass electrode digital pH metre.

The Walkley and Black’s method (1934) 28 was used to
determine the soil organic carbon content.

The SOLU-bridge conductivity meter was used to estimate
soil electrical conductivity (Jackson, 1973) (111,

To determine the available phosphorus content of the soil
Olsen method (1954) was employed by using NaHCO;3; and
estimation was done by using spectrophotometer.

One normal ammonium acetate was used as extractant and the
available potassium content was determined by feeding the
extract to flame photometer (Jackson, 1973) 4,

The experimental data was subjected to statistical analysis to
test the significance of the findings. Significance of difference
in treatment stage, dose and stage-dose interaction was tested
at 5% level of significance and CD (critical difference) was
worked out.

Results and Discussion

1. Growth Parameters: The experimental results depicted
that foliar application of different concentrations of SA at
different growth stages had a significant influence on the
growth of French bean plants. Among all the treatment
combinations, the treatment combination T.D, i.e.,
application of 250ppm of SA at plant emergence stage
resulted in significantly superior values for most of the
growth attributes as compared to control treatment. From
the data in tables 1.1 to 1.7 it is comprehensible that foliar
spray of 250ppm of SA significantly increased the plant
height, no. of branches per plant, no. of leaves per plant,
leaf area and dry shoot weight per plant when applied at
plant emergence stage. The intensity of growth processes
of plants treated with SA was noticeably higher than in
control. This may be attributed to the growth stimulating
effect of SA. Application of SA promotes the
accumulation of auxin and cytokinin which consequently
increases the mitotic index of the apical meristems. The
increase in the mitotic activity subsequently leads to
enhanced growth (Hayat et al., 2007) %, These results
were in agreement with the findings of Kumar et al.
(1997) in Pisum sativum; Khatun et al. (2016) [*3 in
Glycine max; Yadav et al. (2019) B% in Vigna unguiculata
and Saha et al. (2020) 1 in Phaseolus vulgaris. Days
taken to 50 per cent flowering and days taken to pod
formation *-were also found to be significantly reduced
with the application of SA. Application of SA hastened
the floral bud emergence by 2-5 days due to its florigenic
role. SA promotes the movement of solutes to the growing
buds which causes better development of the buds and
precocious flowering (Watanabe et al., 1981) 29,

2. Quality Parameters: Phenolic compounds like SA are
acknowledged to have a significant influence on the
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quality attributes like total soluble solids (TSS), protein
content, ascorbic acid content, pod dry matter and
pigments like chlorophyll and anthocyanins. From
studying the experimental findings in tables 2.1 to 2.5, it
was found that application of 250 ppm of SA at both plant
emergence or vegetative growth stage significantly
enhanced the bio-chemical attributes as compared to rest
of the treatment combinations. The promotive effect of the
foliar spray on chlorophyll content may be attributed to
increased N uptake from the soil which is a principal
component of the chlorophyll structure. Similar results
were observed by, Khan et al. (2003) [l in soybean and
Khan et al. (2012) in wheat. Due to increased chlorophyll
content; leaf area and no. of leaves per plant, subsequently
the photosynthetic efficiency of the plant will be increased
and higher amounts photosynthates will be produced
which may contribute towards increased TSS and pod dry
matter content. The increase in level of proteins is
presumably because of better resistance mechanism
possessed by the application of SA, since most of the
pathogenesis related proteins residing in the leaf
intercellular fluids are responsible to provide resistance to
the plants against diseases (Chandra et al., 2007) 1. These
results coincided with the findings of Maity and Bera et al.
(2009) ™ in Vigna mungo; Javaheri et al. (2012) #2 in
tomato, Chaudhary (2019) B! in pea and Chattoo et al.
(2020) ™! in onion. Application of SA enhanced the
ascorbic acid content in the pods. Increase in ascorbic acid
content with the application of SA might been reported to
be due to indirect activation of ascorbic acid biosynthesis
from carbohydrates such as sucrose and glucose, as
reported by Pérez-Balibrea et al. (2011) 2% in broccoli
sprouts and inhibited ascorbic acid oxidase (AAO)
enzyme activity, which is responsible for ascorbic acid
oxidation as suggested by Rao et al. (2011) in sweet
pepper. Anthocyanin content was markedly increased with
the application of 250 ppm SA at vegetative stage.
Anthocyanins and ascorbic acid contents are main
components of fruit antioxidant activity and SA is an
established natural plant signalling molecule that may
stimulate the antioxidant activity of fruit by enhancing
total phenolics, flavonoids, anthocyanins and ascorbic acid
contents. Dokhanieh et al. (2013) [! demonstrated that SA
might be a potential molecule for activating
phenylpropanoid—flavonoids pathways in the cherry fruit
which stimulates the accumulation of phenolics,
flavonoids and anthocyanins by activating their
biosynthetic pathways. Anthocyanins have shown to be
potent antioxidant and ROS scavengers (Hassanpour et al.,
2011) Pl'and SA in also known to have a significant role in
promoting anti-oxidant activity. Razmi et al. (2013) [26]
also reported that treatment of soybean with SA enhanced
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the total pigment content.

. Nutrient Uptake: The efficiency of plants to absorb

available nutrients from the soil depends on the
physiological health of the plant. The healthier the plant,
better will be its root system and higher will be it
efficiency to absorb nutrients from the soil. As a result of
this higher plant biomass will be produced and inflated
yield will be achieved. This would ultimately exhaust the
soil reservoir. Application of SA increase the nutrient
uptake efficiency of the plant by improving the source and
sink relationship, due to which higher amounts of nutrients
will be absorbed from the roots and moved to the sink i.e.,
leaves and pods (Hayat et al., 2007) 9. Ultimately, a
result of this is that there is decline in soil nutrient status.
The data in tables 3.1 to 3.6 shows that application of 250
ppm of SA at plant emergence and vegetative growth
stage resulted in a significant decrease in the values of soil
pH, soil EC, available soil N, P and K. This can be
correlated to increased uptake of nutrients from the soil
with the foliar spray of SA. Due to better establishment of
roots at younger stages with the application of SA the
nutrient uptake the plant is increased, consequently the
amounts of mineral salts in the soil will be decreased. This
might be the reason behind the lower values recorded for
available nitrogen, phosphorous and potassium in the soil
reservoir. The same treatment combination resulted in a
significant increase in the organic carbon content in the
soil. The increase in organic carbon content may be
attributed to better development of root biomass which
increases the organic matter content in the soil. This
increase in organic matter might also be responsible for
the corresponding decline in soil pH as well as EC. These
findings can be supported through the investigations of
Gunes et al. (2007) @ in maize, Khan et al. (2010) (¥ in
mung bean (Vigna radiata L.), Nazar et al. (2011) 4 in
mung bean, Dawa et al. (2015) ! common bean (Bronco
cultivar) and Metwaly and El-Shatoury (2017) 2 in
potato cv. Spunta.

Tables

Table A: Treatment details

Factors Levels

A. Treatment Stages | T; — Plant Emergence (2-4 leaf

(Major Factor) stage) (15 DAS)
T, — Vegetative Stage (30 DAS)

T3 — Flowering Stage (45DAS)

Doses of Salicylic | Do — Control (No Spray)

Acid (Minor | D;—200 ppm
Factor) D, — 250 ppm
D3 — 300 ppm

Table 1.1: Effect of salicylic acid application on final plant height (cm)

Stage Dose Control (Do) 200 ppm (D1) | 250 ppm (D2) | 300 ppm (Ds) Mean
Plant Emergence(T1) 45.88 48.92 51.21 47.59 48.40
Vegetative (T2) 45.87 47.47 48.93 47.72 47.50
Flowering (T3) 45.59 46.77 47.79 46.41 46.64
Mean 45.78 47.72 49.31 47.24
C.D. p<0.05

Stage : 1.34

Dose : 0.53

Stage x Dose : 0.77
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Table 1.5: Effect of salicylic acid application on shoot dry weight

()
Table 1.2: Effect of salicylic acid application on number of branches
1 200 250 300
plant Stage| Control M
Dose (Do) ppm | ppm | ppm ean
Stagel Control | 200 | 250 [ 300 (D) | (D2) | (Da)
Dose g (Do) ppm | ppm | ppm | Mean Plant Emergence(T1) 7.439 9.983 | 11.843 | 8.294 | 9.39
(D1) (D2) (Ds) Vegetative (T2) 7.869 9.704 | 11.132 | 8.259 | 9.241
Plant 2.600 3133 | 3.733 | 2.800 | 3.067 Flowering (T3) 8.037 9.163 | 9.645 | 8.095 | 8.735
Emergence(T1) Mean 7.782 | 9.617 | 10.874 | 8.216
Vegetative (T2) 2.533 [ 2.800 | 2.867 | 2.733 | 2.733 C.D. =003
Flowering (T3) 2.667 2.600 | 2.667 | 2.600 | 2.633 Stage | : | 0.056
Mean 2.600 2.844 | 3.089 | 2.711 Dose | : | 0.064
C.D. p<0.05 Stage | .
Stage |:| 0.389 x Dose| - | 9-094
Dose |:]0.142
Stage -10.207 Table 1.6: Effect of salicylic acid application on days taken to 50
x Dose per cent flowering
Table 1.3: Effect of salicylic acid application on number of leaves Stage| Control 200 250 300
plant™ Dose (Do) | PPM | ppm | ppm | Mean
(B1) | (D2) | (Ds)
200 250 300 Plant
Dose Stage C(()Bgol ppm | ppm ppm | Mean Emergence(T:) 45.4 40.93 | 40.33 | 42.20 | 42.22
(DY) | (D2) | (D3) Vegetative (T2) 46.13 | 43.47 | 42.87 | 43.93 | 44.10
Plant Emergence 38.33 1253 | 456 | 41.87 | 42.08 Flowering (Ts) 46.33 46.13 | 46.00 | 46.27 | 46.18
Ty Mean 4596 | 43.51 | 43.07 | 44.13
Vegetative (T2) 38.2 41.53 | 43.93 | 40.07 | 40.93 C.D. (=005
Flowering (Ts) 39.07 40.27 | 41.67 | 39.27 | 40.07 Stage |:| 0.70
Mean 38.53 41.44 | 43.73 | 40.40 Dose |:]0.24
C.D. (p<0.05) Stage x| .
Stage | : | 0.66 Dose |- 0.35
Dose | : | 0.78
Stage x - 113 Table 1.7: Effect of salicylic acid application on days taken to pod
Dose formation
Table 1.4: Effect of salicylic acid application on leaf area (cm?) Stage | Control 200 250 300
Dose (Do) ppm | ppm | ppm | Mean
Stage| Control | 200 ppm |250 ppm|300 ppm Mean (D1) | (D2) | (D3)
Dose (Do) (D1) (D2) (Ds) Plant Emergence(T1) 53.20 | 48.53 | 47.13 | 50.00 | 49.72
Plant Emergence Vegetative (T2) 54.13 | 49.87 | 49.07 | 50.53 | 50.9
4.64 . 31 . 7.17
(Ty) 34.6 38.08 393 36.63 3 Flowering (T3) 54.27 52.73 53 53.87 | 53.47
Vegetative (T2) 34.13 36.79 37.39 35.00 |35.83 Mean 53.87 50.38 | 49.73 | 51.47
Flowering (T3) 34.57 35.12 35.86 | 34.14 [34.92 C.D. =005
Mean 34.45 36.66 3752 | 35.26 Stage | : | 0.67
C.D. p<0.05 Dose | :| 0.21
Stage | : |1.05 Stage | .
Dose | : |0.64 x Dose | ° 0.31
Stage x| .
Dose | - 0.94
Table 2.1: Effect of salicylic acid application on pod TSS (° Brix)
Stage I
Dose Control (Do) 200 ppm (Dy) 250 ppm (D2) 300 ppm (Ds) Mean
Plant Emergence(T1) 8.16 8.45 8.79 8.51 8.48
Vegetative (T2) 8.02 8.40 8.74 8.30 8.37
Flowering (T3) 8.13 8.36 8.63 8.22 8.34 +
Mean 8.10 8.4 8.72 8.34
C.D. (<005
Stage : 0.22
Dose : 0.12
Stage x Dose : 0.17
Table 2.2: Effect of salicylic acid application on pod protein content (%)
Stage
Dose Control (Do) 200 ppm (Dy) 250 ppm (D2) 300 ppm (Ds) Mean
Plant Emergence(T1) 1.693 1.873 2.333 1.867 1.942
Vegetative (T2) 1.677 1.86 2.197 1.790 1.881
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Flowering (T3) 1.733 1.843 2.017 1.757 1.838
Mean 1.701 1.859 2.182 1.804
C.D. (p<0.05)
Stage 0.098
Dose 0.054
Stage x Dose 0.079
Table 2.3: Effect of salicylic acid application on pod vitamin C content (mg 100g™%)
Stage
Dose Control (Do) 200 ppm (D1) 250 ppm (D2) 300 ppm (Dz3) Mean
Plant Emergence(T1) 13.51 14.37 15.16 13.71 14.19
Vegetative (T2) 13.36 14.79 14.86 13.69 14.18
Flowering (T3) 13.17 13.98 14.53 13.75 13.86
Mean 13.35 14.38 14.85 13.72
C.D. (p<0.05)
Stage 0.62
Dose 0.34
Stage x Dose 0.49
Table 2.4: Effect of salicylic acid application on leaf chlorophyll content (mg g*)
Stage
Dose Control (Do) 200 ppm (D1) | 250 ppm (D2) | 300 ppm (D3) Mean
Plant Emergence(T1) 0.993 1.210 1.590 1.140 1.233
Vegetative (T2) 0.980 1.220 1.483 1.063 1.187
Flowering (T3) 0.913 1.153 1.323 1.007 1.099
Mean 0.962 1.194 1.466 1.070
C.D. p<005)
Stage 0.088
Dose 0.066
Stage x Dose 0.096
Table 2.5: Effect of salicylic acid application on pod anthocyanin content (ug g™1)
Stage
Dose Control (Do) 200 ppm (D1)| 250 ppm (D2) | 300 ppm (Ds) Mean
Plant Emergence(T1) 13.890 15.563 16.303 14.773 15.133
Vegetative (T2) 13.480 15.867 17.307 14.683 15.334
Flowering (T3) 13.337 15.08 15.960 14.393 14.693
Mean 13.569 15.503 16.523 14.617
C.D. (p<0.05)
Stage 0.029
Dose 0.023
Stage x Dose 0.034
Table 2.6: Effect of salicylic acid application on pod dry matter content (%)
Stage |
Dose Control (Do) 200 ppm (D1) | 250 ppm (D2) | 300 ppm (Ds) Mean
Plant Emergence(T1) 9.860 11.580 13.157 10.167 11.191
Vegetative (T2) 9.797 10.983 13.053 10.087 10.980
Flowering (T3) 9.637 10.687 12.963 9.900 10.797
Mean 9.764 11.083 13.058 10.051
C.D. p=005
Stage 0.100
Dose 0.026
Stage x Dose 0.038
Table 3.1: Effect of salicylic acid application on soil pH after crop harvest
Stage
Dose Control (Do) 200 ppm (Dy) 250 ppm (D2) 300 ppm (Dz3) Mean
Plant Emergence(T1) 7.243 (2.871) 7.127 (2.851) 7.103 (2.847) 7.140 (2.853) 7.153 (2.855)
Vegetative (T2) 7.217 (2.866) 7.113 (2.848) 7.113 (2.848) 7.197 (2.863) 7.160 (2.857)
Flowering (T3) 7.257 (2.873) 7.227 (2.868) 7.220 (2.867) 7.237 (2.87) 7.235 (2.87)
Mean 7.239 (2.87) 7.156 (2.856) 7.146 (2.854) 7.191 (2.862)
C.D. (p=<0.05)
Stage 0.037
Dose 0.041
Stage x Dose 0.060
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Table 3.2: Effect of salicylic acid application on soil organic carbon (%) after crop harvest

Stage

Dose Control (Do) 200 ppm (D1) 250 ppm (D2) 300 ppm (D3) Mean
Plant Emergence(T1) 0.879 (0.938) 0.899 (0.948) 0.938 (0.969) 0.884 (0.940) 0.900 (0.949)
Vegetative (T2) 0.845 (0.919) 0.879 (0.938) 0.922 (0.960) 0.881 (0.939) 0.882 (0.939)
Flowering (T5) 0.819 (0.905) 0.87 (0.933) 0.919 (0.959) 0.859 (0.927) 0.867 (0.931)
Mean 0.848 (0.921) 0.883 (0.940) 0.927 (0.963) 0.875 (0.935)
C.D. p=005

Stage 0.021

Dose 0.008

Stage x Dose 0.011

Data within parenthesis are square root transformed values.
Initial soil OC =0.910%

Table 3.3: Effect of salicylic acid application on EC (dS m!) after crop harvest

Dose Stage Control (Do) 200 ppm (D1) 250 ppm (D) 300 ppm (D3) Mean
Plant Emergence(T1) 0.226 (0.475) 0.193 (0.439) 0.190 (0.436) 0.197 (0.444) 0.202 (0.449)
Vegetative (T2) 0.224 (0.473) 0.197 (0.444) 0.190 (0.436) 0.212 (0.46) 0.206 (0.454)
Flowering (T3) 0.221 (0.47) 0.206 (0.454) 0.192 (0.438) 0.217 (0.466) 0.209 (0.457)
Mean 0.224 (0.473) 0.199 (0.446) 0.191 (0.437) 0.209 (0.457)
C.D. p<00s)

Stage 0.019

Dose 0.009

Stage x Dose 0.014

Data within parenthesis are square root transformed

Initial soil EC =0.239 dS m!

Table 3.4: Effect of salicylic acid application on available N (kg ha') in soil after crop harvest

values.

Stage

Dose Control (Do) 200 ppm (Dy) 250 ppm (D2) 300 ppm (D3) Mean
Plant Emergence(T1) 274.77 (16.58) 270.80 (16.46) 268.17 (16.38) 271.13 (16.47) 271.22 (16.47)
Vegetative (T2) 279.87 (16.73) 271.54 (16.48) 271.72 (16.48) 272.77 (16.52) 273.98 (16.55)
Flowering (T3) 277.69 (16.66) 274.26 (16.56) 273.07 (16.52) 275.99 (16.61) 275.25 (16.59)
Mean 277.45 (16.66) 272.2 (16.5) 270.99 (16.46) 273.3 (16.53)
C.D. p<0.05)
Stage 2.74
Dose 1] 191
Stage x Dose | : | 2.78
Data within parenthesis are square root transformed values.
Initial soil available N = 281.96 kg ha™!
Table 3.5: Effect of salicylic acid application on available P (kg ha') in soil after crop harvest
Stage c
Dose ontrol (Do) 200 ppm (Dz1) 250 ppm (D2) 300 ppm (D3) Mean
Plant Emergence(T1) 21.79 (4.67) 19.91 (4.46) 19.50 (4.42) 20.68 (4.55) 20.47 (4.52)
Vegetative (T2) 23.08 (4.80) 21.23 (4.61) 20.03 (4.48) 22.04 (4.69) 21.59 (4.65)
Flowering (T3) 22.66 (4.76) 22.11 (4.70) 21.52 (4.64) 22.58 (4.75) 22.22 (4.71)
Mean 22.51 (4.74) 21.08 (4.59) 20.35 (4.51) 21.77 (4.67)
C.D. p=005
Stage 1.60
Dose : |1 0.61
Stage x Dose | : | 0.89
Data within parenthesis are square root transformed values.
Initial soil available P = 23.89 kg ha'!
Table 3.6: Effect of salicylic acid at different growth stages on available K (kg hat) in soil after crop harvest
Stage
Dose Control (Do) 200 ppm (D1) 250 ppm (D2) 300 ppm (D3) Mean
Plant Emergence(T1) 190.69 (13.81) 186.58 (13.66) 185.49 (13.62) 189.85 (13.78) 188.15 (13.72)
Vegetative (T2) 192.95 (13.89) 188.55 (13.73) 187.57 (13.70) 190.94 (13.82) 190.00 (13.78)
Flowering (T3) 191.22 (13.83) 190.09 (13.79) 189.18 (13.75) 192.33 (13.87) 190.71 (13.81)
Mean 191.62 (13.84) 188.41 (13.73) 187.41 (13.69) 191.04 (13.82)
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C.D. p<00s
Stage 1.18
Dose : ] 0.93
Stage x Dose | : | 1.36

Data within parenthesis are square root transformed values.
Initial soil available K =194.79 kg ha!

Conclusion
Application of varying doses of SA at different growth stages
had a significant influence on the plant growth and quality

attributes

of French bean. However, the treatment

combination T,D, (foliar spray of 250 ppm of SA at plant
emergence stage) resulted in the superior values for majority
of the parameters. The treatment combination T1D, (foliar
spray of 250 ppm of SA at plant emergence stage) increased
the nutrient uptake efficiency of the plant which resulted in
excellent growth and consequently lead to increased yield of
French bean. Therefore, a spray of 250 ppm at plant
emergence stage can be done to achieve virtuous plant growth
and pod quality.
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