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ABSTRACT 

An experiment was conducted to study the “Effect of water-soluble fertilizers and bio stimulants on 

growth and yield of pole bean (Phaseolus vulgaris L.) under protected condition” at department of 

vegetable science, College of Horticulture, Mudigere during the year 2023-24. The study was laid out in 

Randomized Complete Block Design with twelve treatments and three replications. The treatments 

comprised of water-soluble fertilizers (viz., 1 % 19:19:19, 0.5 % monoammonium phosphate and 0.5% 

potassium nitrate) and bio stimulants (viz., 0.5 % humic acid, 0.5 % sea weed extract and 3 % 

panchagavya) along with RDF. Among different treatment combinations, foliar application of 

monoammonium phosphate and potassium nitrate each @ 0.5 per cent with 0.5 per cent humic acid, 0.5 

per cent  seaweed extract and 3 per cent panchagavya along with RDF (T12) recorded significantly 

maximum plant height (580.00 cm), number of primary branches (7.20), secondary branches (8.53), 

number of leaves (154.00), leaf area per plant (5807.01 cm
2 

), leaf area index (2.15), total dry matter 

production (55.79 g) and minimum days to flower bud initiation (35.00 days) and days to 50 per cent 

flowering (41.07 days). Same treatment also recorded significantly maximum number of pods (55.28), 

pod length (19.84 cm), pod girth (2.37 cm), pod weight (14.96 g ), pod yield per plant (621.74 g) and  

pod yield per 1000m
2
 (2.30 t) over control.  
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Introduction 

French bean (Phaseolus vulgaris L.), native to 

Central and South America, is a versatile vegetable 

species cultivated for its pods, seeds, and foliage. It is a 

self-pollinated, diploid, annual herbaceous plant with 

three growth habits: bush, semi-pole, and pole types. 

French beans have dark green to light green leaves, 

hairy growth, and tap roots, with pods that are slender, 

10-25 cm long, and straight or curved. Pole beans, a 

trailing type, grow up to 10 feet tall, require support, 

and yield two to three times more than bush beans. 

Pole beans are promoted for their high yield potential, 

crop rotation benefits, and intercropping suitability, 

offering improved yield steadiness over bush beans 

(Neethu et al., 2022). 

Water-soluble fertilizers provide essential 

nutrients to plants through precise irrigation and foliar 

applications, promoting healthy growth and increased 

yields. Foliar application bypasses soil complexities, 

ensuring efficient fertilizer use and improved crop 

quality, particularly in crops like french beans. Key 

water-soluble fertilizers, such as potassium nitrate, 

19:19:19 and monoammonium phosphate facilitate 

rapid nutrient utilization and better absorption (Gowda, 

2022). 
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Bio stimulants, including humic acids, seaweed 

extracts, panchagavya and beneficial microorganisms, 

enhance plant growth and development beyond 

traditional nutrient supply by stimulating natural 

processes. These substances improve nutrient use 

efficiency, stress tolerance, and overall plant health, 

leading to better root growth, photosynthesis, and crop 

quality in vegetables like French beans. Integrating bio 

stimulants with water-soluble fertilizers offers a 

sustainable agriculture approach, optimizing plant 

growth and productivity through synergistic effects 

(Rupan, 2019). 

Material and Methods 

The present investigation was carried out during 

Rabi 2023-24, at College of Horticulture, Mudigere. 

The experiment was laid out in Randomized Complete 

Block Design with 12 treatment combinations 

replicated thrice under naturally ventilated polyhouse. 

The seeds were sown at a distance of 60 cm between 

row to row and 45 cm between plants. All the 

recommended cultural operations were followed and 

observations were recorded in five randomly selected 

plants per replication of all the treatments. Well 

decomposed FYM @ 25 tonnes per hectare was 

applied at the time of land preparation. The 

recommended dose 150:75:75 kg NPK per ha was 

applied in the form of urea, single super phosphate and 

muriate of potash, respectively. The treatments include 

T1- RDF(Control), T2-19:19:19 @ 1%, T3- MAP 0.5% 

+ KNO3 0.5%, T4-19:19:19 @ 1% + Humic acid 0.5%, 

T5-19:19:19 @ 1% + Sea  weed extract 0.5%, T6-

19:19:19 @ 1% + Panchagavya 3%, T7- MAP 0.5% + 

KNO3 0.5% + Humic acid 0.5%, T8- MAP 0.5% + 

KNO3 0.5% + Sea weed extract 0.5%, T9- MAP 0.5% 

+ KNO3 0.5% + Panchagavya 3%, T10- Humic acid 

0.5% + Sea weed extract 0.5% + Panchagavya 3%, 

T11-19:19:19 @1% + Humic acid 0.5% + Sea weed 

extract 0.5% + Panchagavya 3% and T12- MAP 0.5% + 

KNO3 0.5% + Humic acid 0.5% + Sea weed extract 

0.5% + Panchagavya 3%.The foliar application of 

treatments was done at 15, 30, 45 days after sowing 

and growth parameters were recorded at 30, 45, 60 and 

75 days after sowing. Yield parameters were recorded 

as and when harvesting was done. Analysis of variance 

was performed following the statistical method 

described by Panse and Sukhatme (1967) and 

significance of differences among treatment means 

were calculated at 5% level of significance. 

Results and Discussion 

The data on growth parameters as influenced by 

foliar application of water-soluble fertilizers and bio 

stimulants are presented in Table 1. 

 

Table 1 : Effect of water-soluble fertilizers and bio stimulants on growth parameters of pole bean (Phaseolus 

vulgaris L.) 

Treatments 

plant 

height 

(cm) 

primary 

branches per 

plant 

secondary 

branches per 

plant 

number of 

leaves per 

plant 

leaf area 

plant
-1

 

(cm
2
) 

leaf 

area 

index 

dry matter 

production 

(g/plant) 

T1 469.78 5.80 6.60 134.40 3819.67 1.41 43.23 

T2 483.00 6.13 7.07 136.00 4012.62 1.49 45.13 

T3 490.74 6.33 7.13 137.41 4090.64 1.52 46.21 

T4 520.67 6.40 7.33 140.75 4365.11 1.62 48.14 

T5 549.74 6.53 7.80 143.00 4752.76 1.76 50.34 

T6 531.00 6.40 7.33 140.00 4333.42 1.60 48.49 

T7 543.67 6.60 7.73 144.67 4724.01 1.75 50.59 

T8 554.33 6.87 8.20 148.44 5474.27 2.03 53.38 

T9 550.00 6.80 8.00 147.00 5207.78 1.93 52.54 

T10 544.00 6.73 7.93 145.43 5058.76 1.87 52.14 

T11 564.75 6.93 8.40 151.09 5614.19 2.08 54.10 

T12 580.00 7.20 8.53 154.00 5807.01 2.15 55.79 

S. Em± 5.07 0.08 0.12 1.86 63.88 0.02 0.48 

CD @ 5% 15.26 0.27 0.36 5.45 187.35 0.07 1.41 

 

The results recorded that, the treatment T12 (MAP 

0.5% + KNO3 0.5% + Humic acid 0.5% + Sea weed 

extract 0.5% + Panchagavya 3%) has shown 

the highest plant height (580.00 cm) whereas lowest 

was observed in control (469.78 cm). The plant height 

was progressively increased as the age of crop 

advanced up to harvest due to more availability of 

essential nutrients at critical growth stages by the 

application of water-soluble nutrients directly to the 

foliage. Biostimulants like humic acid, seaweed extract 

and panchagavya rich in natural growth hormones, 

boosts cell division, cell elongation, adds beneficial 

microorganisms and growth-promoting substances 

further increasing height. Similar findings were noticed 
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by Gowda (2022), Mandaliya et al. (2022) and 

Bhawariya (2022). 

A similar trend was observed regarding the 

number of primary and secondary branches (7.20 and 

8.53), was observed with application of MAP 0.5% + 

KNO3 0.5% + Humic acid 0.5% + Sea weed extract 

0.5% + Panchagavya 3% (T12) as compared to RDF. 

The possible reason could be that the foliar application 

of the water-soluble fertilizers and biostimulants 

increases metabolic activity process viz., 

photosynthesis and symbiotic biological N2 fixation. It 

also increases chlorophyll and N, P, K content and K 

concentration increased number of branches was also 

reported in Gowda (2022) on chilli. Similar findings 

were also reported by Mandaliya et al. (2022) and 

Bhawariya (2022). 

Maximum number of leaves per plant (154.00), 

leaf area per plant (5807.01 cm
2
), leaf area index (2.15) 

and dry matter production (55.79 g/plant) was recorded 

in treatment T12 (MAP 0.5% + KNO3 0.5% + Humic 

acid 0.5% + Sea weed extract 0.5% + Panchagavya 

3%). Foliar nutrition and bio stimulant application 

enhanced nitrogen uptake, boosting chlorophyll 

content and photosynthesis, stimulating rapid cell 

division and elongation and increasing the number of 

leaves per plant. Higher leaf number per plant drove 

increased leaf area, progressively boosting Leaf 

Area Index (LAI). Similar findings were documented 

by Krishnan et al. (2014), Sahana et al. (2018), 

Mandaliya et al. (2022) in cowpea and Baldaniya et al. 

(2023). The higher total dry matter accumulation was 

associated with the higher number of leaves, which in 

turn led to maximum leaf area, resulting in higher 

assimilatory surface area for absorption of foliar 

applied nutrients, resulting in the higher accumulation 

of photosynthates. Similar findings were observed by 

Gowda (2022) and Baldaniya et al (2023). While the 

lowest growth parameters were recorded with the 

control treatment (RDF). This might be due to a lack of 

availability of nutrients at critical crop growth stages. 

Flowering parameters 

The data on number of days taken for initiation of 

flowering, 50 per cent flowering, days to first picking, 

number of clusters per plant and number of flowers per 

cluster are presented in the Table 2. 

Combined application of MAP @ 0.5 % + KNO3 

@ 0.5 % + Humic acid 0.5% + Sea weed extract 0.5% 

+ Panchagavya 3% (T12) took minimum days for 

initiation of flower bud, 50 per cent flowering and days 

taken for first picking (35.80, 41.07 and 46.37 days, 

respectively) on the contrary, RDF took maximum 

days. Optimized plant nutrition and hormone activity, 

facilitated by foliar applications and bio stimulants, 

accelerate flowering initiation and uniformity in beans.  

A significantly higher number of clusters per plant 

and flowers per cluster observed in (T12) MAP @ 0.5 

% + KNO3 @ 0.5 % + Humic acid 0.5 % + Sea weed 

extract 0.5 % + Panchagavya 3 % (17.20 and 4.53) and 

lowest recorded in RDF. Foliar treatments and 

biostimulants supply essential nutrients and bioactive 

compounds to leaves, promoting optimal 

photosynthesis, nutrient uptake, and hormonal balance, 

resulting in increased flowering, improved plant vigor, 

and enhanced stress tolerance. Similar findings were 

observed in Udayakumar et al. (2019) in french bean 

and Mandaliya et al. (2022) in cowpea. 

Yield parameters 

The data on yield parameters as influenced by 

water soluble fertilizers and bio stimulants are 

presented in Table 3. 

For number of pickings, pod length, pod girth 

significant differences were observed in the treatments. 

The treatment which received MAP @ 0.5 % + KNO3 

@ 0.5 % + Humic acid 0.5% + Sea weed extract 0.5% 

+ Panchagavya 3% (T12) gives maximum number of 

pickings (11.73), pod length (19.84 cm) and pod girth 

(2.37 cm) as compared to RDF (T1). It boosts nutrient 

absorption, plant growth, and stress resistance, 

resulting in earlier flowering, higher yields, and better-

quality pole bean produce. 

Similar trend was noticed with respected to pod 

weight (14.96 g) and number of pods per plant (55.28). 

The maximum number of pods per plant was attributed 

to increased branching and pickings, supported by 

improved soil fertility and productivity from water-

soluble fertilizers and bio stimulants. These 

applications also boosted pod weight by enhancing 

water absorption, metabolite synthesis, photosynthesis, 

and stress tolerance, resulting in longer, thicker pods 

with increased average weight. Similar results were 

also reported by Swarnam et al. (2018), Gowda (2022), 

Dodiya et al. (2024) and Sindha et al. (2024). 

Different treatments showed significant effect on 

pod yield production in pole bean. Pod yield per plant 

(621.74 g), pod yield per plot (9.95 kg) and pod yield 

per 1000 m
2
 (2.30 t/ha) were significantly higher with 

the inoculation of MAP 0.5 @ % + KNO3 @ 0.5 % + 

Humic acid 0.5 % + Sea weed extract 0.5 % + 

Panchagavya 3 % (T12). The superior yield 

performance of pole beans was attributed to balanced 

nutrition, eliminating nutrient stress throughout growth 

stages, and enhanced reproductive parameters. The 

presence of growth-promoting substances (auxin, 

gibberellins, cytokinin) in humic acid, sea weed 
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extract, and panchagavya optimized photosynthesis, 

nutrient uptake, and stress tolerance, ultimately 

boosting pod yield per plant and overall 

crop productivity. The results are in agreement with the 

earlier findings by Rupan (2019), Gowda (2022) and 

Sindha et al. (2024). 

 

 

Table 2 : Effect of water-soluble fertilizers and bio stimulants on flowering parameters of pole bean (Phaseolus 

vulgaris L.) 

Treatments 
Days to flower 

bud initiation 

Days to 50 per 

cent flowering 

Days taken for 

first picking 

Number of 

clusters per 

plant 

Number of flowers 

per cluster 

T1 44.73 48.73 55.87 13.20 3.47 

T2 42.87 47.93 54.60 13.53 3.67 

T3 42.47 47.67 54.07 13.73 3.87 

T4 40.93 46.60 53.07 14.00 3.93 

T5 38.40 43.40 49.93 14.47 4.20 

T6 41.13 44.60 52.40 13.93 4.13 

T7 39.27 43.53 51.00 14.33 4.20 

T8 36.73 42.27 48.53 15.27 4.27 

T9 38.27 42.40 49.00 14.93 4.27 

T10 37.93 43.00 49.07 14.87 4.20 

T11 36.07 42.20 48.23 16.13 4.33 

T12 35.00 41.07 46.37 17.20 4.53 

S. Em± 0.51 0.55 0.68 0.13 0.06 

CD @ 5% 1.51 1.63 2.01 0.38 0.17 

 

 

Table 3 : Effect of water-soluble fertilizers and bio stimulants on pod yield parameters of pole bean (Phaseolus 

vulgaris L.) 

Treatments 

Number 

of 

pickings 

Pod 

length 

(cm) 

pod 

girth 

(cm) 

Pod 

weight 

(g) 

Number 

of pods 

per plant 

Pod yield 

per plant 

(g) 

Pod yield 

per plot (kg) 

Pod 

yield 

1000 

m
2 
(t) 

T1 7.60 15.20 1.79 10.86 36.04 400.08 6.40 1.48 

T2 8.20 15.65 1.86 11.73 38.85 419.76 6.72 1.55 

T3 8.60 15.80 1.92 11.83 39.52 427.96 6.85 1.59 

T4 9.13 16.62 2.02 12.21 42.24 449.02 7.18 1.66 

T5 10.33 17.33 2.21 12.97 45.80 479.91 7.68 1.78 

T6 9.33 16.72 2.12 12.52 42.93 440.98 7.06 1.63 

T7 10.40 17.20 2.16 12.76 46.40 487.97 7.81 1.81 

T8 11.07 18.47 2.23 13.52 50.17 549.83 8.80 2.04 

T9 10.87 18.23 2.25 13.85 48.80 532.49 8.52 1.97 

T10 10.53 17.76 2.20 13.63 48.32 526.62 8.43 1.95 

T11 11.20 18.63 2.26 13.95 52.10 578.10 9.25 2.14 

T12 11.73 19.84 2.37 14.96 55.28 621.74 9.95 2.30 

S. Em± 0.13 0.36 0.03 0.15 1.03 7.93 0.13 0.03 

CD @ 5% 0.37 1.06 0.10 0.45 3.03 23.25 0.37 0.09 

 

Conclusion 

From the present study it may be concluded that 

the treatment T12 i.e. application of MAP @ 0.5 % + 

KNO3 @ 0.5 % + Humic acid 0.5 % + Sea weed 

extract 0.5 % + Panchagavya 3 % at 30, 45, 60 and 75 

DAS with RDF registered proved to be superior to 

other treatments in regarding all vegetative, flowering 

and yield parameters like plant height, number of 

primary and secondary branches, number of leaves, 

leaf area, leaf area index and dry matter production, 

number of clusters per plant, number of flowers per 

cluster, pod length, girth, weight, number of pods per 

plant, number of pickings, pod yield per plant, pod 
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yield per plot and pod yield per 1000 m
2
. Earliness in 

flowering also observed in treatment T12. 
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