Original Research Article

EFFECT OF POTASSIUM FERTIGATION LEVELS ON
THE YIELD OF JALAPENO PEPPER GROWN IN RED
BOLE SOIL UNDER POLYHOUSE CONDITIONS

ABSTRACT

The present investigation “Effect of Potassium Fertigation Levels on the Yield of Jalapeno
Pepper Grown in Red Bole Soil Under Polyhouse Conditions” was carried out at Instructional Farm
Polyhouse, Department of Soil Science, Dr. Sharadchandra Pawar College of Agriculture, Baramati during
June 2023 to September 2023. The experiment was laid out in Randomized Block Design (RBD) with
four replications. The treatments were five, viz., Ti- Control, T2- Recommended dose of fertilizer, Ts-
Recommended dose of nitrogen and phosphorus (RDNP) + 125% Recommended dose of potassium
(RDK), Ts- Recommended dose of nitrogen and phosphorus (RDNP) + 150% Recommended dose of
potassium (RDK) and Ts- Recommended dose of nitrogen and phosphorus (RDNP) + 175%
Recommended dose of potassium (RDK). Data were taken on yield contributing characters and yield
and the collected data were statistically analyzed for evaluation of the treatment effects. The yield
contributing characters like fruit length (7.10 cm), fruit diameter (2.51 cm), no. of fruits per plant (28.19)
and weight of fruit (20.56 gm) was obtained highest in treatment Tsi.e. RDNP + 175% RDK. The greatest
fruit yield per hectare was obtained in Tstreatment (25.22 t/ha). The study revealed that, application of
RDNP+ 175% RDK by fertigation from 10 DAT to 60 DAT was found to be optimum for growing of
Jalapeno pepper in red bole soil under polyhouse condition.
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1.INTRODUCTION

In many nations across the world chilli pepper (Capsicum annuum L.) is now a valuable spice and
cash crop making it the third most important crop in the Solanaceae family and was Portuguese introduced
in 16™ century in India. Chilli originated in south and central America. Due to its pungent taste, lustrous
green fruits and availability of hot chilli (Capsicum annuum L. Solanaceae, 2n = 24) is one of the most
preferred spice or taste enhances in the world (Gade et al. 2020). Chilli peppers (Capsicum annuum) are
not just hot flavored fruits of capsicum pepper plants but also good source of vitamins, minerals and
antioxidants and most commonly used as a fresh or dried spice. Green chilli fruits provide the following
nutritional values per 100 grams: 111 mg vitamin C, 454 |.U. of vitamin A, 0.91% mineral matter and 6.7%
fiber. Indian chillies are widely recognized as one of the spiciest vegetables across the globe having high

SHU units and are popular among the good enthusiasts. Chilli cultivation is taken majority in tropical and



subtropical climatic condition. Around 25 species in the genus capsicum have been identified but only five
are domesticated and grown C. annuum L, C. chinense, C. frutescens L, C. baccatum L and C. pubescens.
(Ratna et al. 2018). Chilli cultivation is widespread globally, covering an area of about 1.776 million
hectares. This extensive cultivation results in a total production of approximately 7.182 million tons of chilli
peppers. India is currently the world's largest producer and exporter of chilli peppers. In India, Andhra
Pradesh is the leading state in chilli cultivation. It has the maximum area dedicated to growing chillies,
covering about 131.3 thousand hectares, which accounts for approximately 16.94% of the total chilli
cultivation area in the country.

Jalapeno chilli (Capsicum annum) literally meaning from Jalapa got its uniqgue name from the
Spanish city which is the capital of Veracruz, a Mexican state where this pepper was first cultivated.
Scientific name Jalapeno is Capsicum annum which is a species of the plant genus capsicum. Jalapenos
grow in soil that has a pH of 4.5 to 7. The hotness of Jalapeno peppers will clear sinuses and help to relieve
symptoms of colds such as fever and sore throats. The seeds are found in the center of a Jalapeno pepper
and are surrounded by a membrane that contains most of the capsaicin in Jalapeno which makes it the
most pungent part of the pepper. Potassium has the role in increasing the pigment of the chilli and also
affects the pungency. Jalapeno Peppers are rich source of potassium. Jalapeno contains Iron, magnesium,
manganese, phosphorus and copper in trace amounts. Potassium plays a pivotal role and facilitates the
production of photosynthates and their transport to storage organs of the plant such as fruits in Jalapeno
chilli enhancing their conversion into starch, protein, vitamins and oil. While in Jalapeno chilli deficiency of
potassium may lead to being arrested rate of photosynthesis and the rate of translocation and enzyme
systems. Potassium being the key nutrient in fertilizers for chilli cultivation as it ensures healthy plant,
lustrous growth and faster development. It has an impact on several fruit characteristics such as shape,
flavor, color and size.

Abayomi et al. (2012) state that soil been a living entity that provides all essential nutrients needed
for growth and development of any crop has reached its declining stage due to various factors like soil
pollution, nutrient exploitation or nutrient leaching in soil which makes at necessary to incorporate vital
amendment that can enhance its health. The nutrient has been established between the crop and the soil
as the soil is no more able to completely provide the nutrient demand of the crop. Plant nutrients include K
is most important nutrients contributing 6% of plant dry weight (Hartz et al.1998). While potassium is not a
structural component of organic molecules like carbon, hydrogen and oxygen it is certainly a critical element

for the proper functioning of living organisms including plants.

2. MATERIAL AND METHODS
2.1 Geographical Location and Experimental Site
Baramati city comes under the Pune district of Maharashtra state. It is situated in south east zone at the

latitude 18.14 °N and longitude 74.52°E. The elevation is 563 m above mean sea level. The Instructional farm situated
4 km away from Malegaon village and about 6.8 km away from Baramati tehsil place. The field experiment was conducted

at the Instructional farm, Polyhouse, Dr. Sharadchandra Pawar College of Agriculture, Baramati.



2.2 Design of Experiment

The field experiment was conducted in Randomized Block Design (RBD) with 4 replications and 5
treatments in each replication.
2.3 Treatment Details

The experimental details of treatment, which were comprised 5 treatments are presented in Table 1.

Table. 1 Treatment details

Tr. No. Treatments
Ty Control
T, RDF — (100:50:50) (N, P20s, KO kg ha?)
Ts RDNP + 125% RDK
Ts4 RDNP + 150% RDK
Ts RDNP + 175% RDK

2.4 Transplanting

All the beds were saturated by providing sufficient quantity of water through drip system before
transplanting. The four week old healthy and uniform chilli seedlings were transplanted at the spacing of 90 cm x 45
cm on the raised beds. The roots of seedling along with coco peat were placed in soil and slightly pressed for easy
establishment of seedling. Placement of plant was zigzag. Each treatment was having twenty-one plants with four

replications.

2.5 Fertigation

Drip irrigation system was installed for application of water and fertilizer. Fertigation was done through water
soluble fertilizers through soil in control throughout the cropping period. water soluble fertilizers were applied at an
interval of 10, 30, 45 and 60 days after transplanting.

2.6 Cultural Practices
2.6.1 Weeding and irrigation

Manual weeding was done whenever weeds were noticed to keep the plots clean. Drip irrigation was resorted
for irrigating the plot frequently to maintain the optimum moisture levels in the soil. All the plant protection measures

were taken to control pests and diseases as and when necessary, as per package of practice.

2.6.2 Staking
The plants were staked with the help of jute thread and tied to a barbed wire 30 days after transplanting to
prevent lodging of plants.

2.7 Details of Observation
Five plants were selected in each replication as observational plants to record the data on defined characters

in research trial.



2.7.1 Yield contributing characters
2.7.1.1 Fruit length (cm)
Five fruits were selected to determine the fruit length. Length from base to the tip of the fruit measured using

metric scale then averaged and expressed in centimeters as length of the fruit.

2.7.1.2 Fruit diameter (cm)
Horizontal diameter of harvested fruit (cm) was recorded at the middle portion of 5 randomly selected fruits
from each plot with the digital Vernier Calliper in centimeter and then their average was taken as the diameter of the

fruits.
2.7.1.3 Number of fruits plant?

Total fruit number was counted from 5 selected plants from 1st to last harvest and average number was
calculated as number of fruits per plant.

2.7.1.4 Weight of fruit (g)
Tagged plants from each treatment were selected and harvest the mature green fruits. The average of
harvested tagged plant fruit weight was measured with a digital weighing machine and expressed in gram.

2.7.1.5 Fruit yield per plant (g)

The weight of fruits per plant harvested from randomly tagged five plants from each treatment and each
replication was noted down at each picking. The total weight of fruits harvested in each picking was computed,

averaged and expressed in weight per plant in grams.

2.7.1.6 Fruit yield per plot (kg)
The weight of fruits harvested from each picking was recorded from each plot (including the tagged plants)

and total yield per plot was estimated by adding the yield of all the harvest and expressed in kilograms per plot.

2.7.1.7 Fruit yield per hectare (t ha?)
Total yield per plot was calculated from total yield obtained per plant and then plot yield was converted into
yield per hectare.

Yield per plot (kg) 10000
Yield per hectare (t) = N S—
Plot area 1000

3.Result

3.1 Fruit length

The length of fruits is a critical parameter influencing marketability and consumer preference. The data
presented in Table 2 and figure. .1 shows the variation in fruit length under different levels of potassium fertigation.
The maximum fruit length (7.10 cm) was observed in Ts treatment (RDNP + 175 % RDK) and found to be at par with
treatment T4 i.e. RDNP + 150% RDK noted (7.04 cm) fruit length. The control treatment (T1) showed the lowest fruit
length at (5.45 cm). Potassium is crucial for transporting nutrients and sugars from leaves to fruit, which is essential



for fruit development and growth, including fruit length. Islam et al. (2019) discovered that optimal potassium levels
influenced plant nutrient absorption capability, encouraging cell division, hormonal and enzymatic activities and
resulting in longer fruit length. Similar finding also reported by Malik et al. (2011), Kar et al. (2016), Samsangheile
et al. (2016) and Ahmed et al. (2020).

Table. 2 Effect of potassium fertigation levels on the fruit length of Jalapeno pepper

Tr. no. Treatment Fruit Length (cm)
T, Control 5.45
T, RDF — (100:50:50) (N: P,0s: K0 kg ha'?) 6.14
T3 RDNP + 125% RDK 6.52
Ty RDNP + 150% RDK 7.04
Ts RDNP + 175% RDK 7.10

S.Emz 0.10

CD (P=0.05) 0.32
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Fig. 1 Effect of potassium fertigation levels on the fruit length of Jalapeno pepper

3.2 Fruit diameter

The findings on the impact of potassium fertigation on fruit diameter has been presented in Table 3 and graphically depicted in fig. 2
Comparing the effects of levels of K fertigation, the maximum diameter (2.51cm) was observed in the fruits produced by the crop fertilized with
RDNP + 175% RDK through fertigation (Ts) which was significantly superior to other treatment and at par with treatment T, (2.48 cm) by RDNP
+ 150% RDK). Significantly lowest fruit diameter was recorded (2.02 cm) in T, treatment. Babanjeet et al. (2012) found that N and K plays
important role to increase fruit size. Fruit development depends on potassium, as seen by the steady rise in fruit diameter with increasing potassium

levels. Potassium has been shown to improve a variety of physiological processes, including photosynthesis, enzyme activation and water and



nutrient transport, all of which contribute to greater fruit sizes. According to Islam et al. (2019) fruit diameter was significantly impacted by various
potassium doses. Similar result revealed that Sarker et al. (2014) and Samsangheile et al. (2016).

Table. 3 Effect of potassium fertigation levels on the fruit diameter of Jalapeno pepper

Tr. no. Treatment Fruit diameter (cm)

T, Control 2.02
T, RDF - (100:50:50) (N: P,0s: K,0 kg ha'®) 2.23
Ts RDNP + 125% RDK 2.32
T, RDNP + 150% RDK 2.48
Ts RDNP + 175% RDK 251

S.Em# 0.03

CD (P=0.05) 0.10
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Fig .2 Effect of potassium fertigation levels on the fruit diameter of Jalapeno pepper

3.3 Number of fruits plant

Data on no. of fruits of Jalapeno pepper are mentioned in Table 4 and Fig. 3 The maximum no. of fruits per plant (28.19) was noticed
at treatment Ts- RDNP+175% RDK which was superior than all the treatment and statistically at par with treatment T, — RDNP+150 % RDK
(26.43). The lowest no. of fruits plant? (15.12) was obtained in control (T;) which was significantly lowest than other treatments. Potassium
increases the osmoregulation, which promotes photosynthesis and makes it easier for carbon dioxide to enter the cell. Therefore, the production of
more metabolites results in a greater number of fruit set and fruits. Ananthi et al. (2004) concluded that hormonal balance induced in the plant
system by the sulphur provided through SOP, which resulted in reduced less flower drop and increased fruit set. Different potassium levels
significantly influenced the quantity of fruits produced by a plant, according to research by Islam et al. (2019). Similar finding also evaluated by
Bhuvaneswari et al. (2013), Ahmed et al. (2020) and Slameto et al. (2021).

Table 4 Effect of potassium fertigation levels on the no. of fruits plant -1 of Jalapeno pepper



Tr. no. Treatment no. of fruits plant *

T, Control 15.12
T, RDF - (100:50:50) (N: P,0s: K20 kg ha?) 18.02
T, RDNP +125% RDK 22.37
T, RDNP + 150% RDK 26.43
Ts RDNP + 175% RDK 28.19

S.Em+ 0.93

CD (P=0.05) 2.87
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Fig. .3 Effect of potassium fertigation levels on the no. of fruits plant * of Jalapeno pepper

34 Weight of fruit

The data on fruit weight of Jalapeno pepper showed significant differences with the use of varying levels of potassium fertigation are
depicted in Table 5 and figure 4 Among the fertigation levels, treatment Ts- RDNP + 175 % RDK (20.56 g) recorded significantly maximum fruit
weight among all the treatment which was found to be at par with T,i.e. RDNP + 150 % RDK (19.54 g). Significantly the lowest fruit weight (13.60
g) was recorded in control treatment. Potassium activated various kinds of metabolic enzymes, including those that regulate fruit development and
maturation. This enzymatic activity contributed to the fruit's overall development and weight. Navitha et al. (2019) demonstrated that graded levels
of potassium play a significant part in photosynthate transfer and fruit development, considerably improved fruit weight. Similar result was found
that Hamdani et al. (2019) and Ahmed et al. (2020).

Table. 5 Effect of potassium fertigation levels on the weight of fruit of Jalapeno pepper



Tr. no. Treatment Weight of fruit (g)

T, Control 13.60
T, RDF - (100:50:50) (N: P,0s: K20 kg ha™) 16.70
Ts RDNP + 125% RDK 17.01
T, RDNP + 150% RDK 19.54
Ts RDNP + 175% RDK 20.56

S.Emz 0.76

CD (P=0.05) 2.35

Weight of fruit

25

20

15 ¢
o L
10
5 |
0
T1 T2 T3

Fig. 4 Effect of potassium fertigation levels on the weight of fruit of Jalapeno pepper
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3.5 Fruit yield per hectare

The data recorded on fruit yield are demonstrated in Table 6 and Fig.5. The fruit yield was significantly influenced by the graded levels
of potassium fertigation.

The data has indicated that fruit yield was significantly maximum in Ts treatment (RDNP + 175% RDK) with (25.22 t ha*) found to be
superior than other treatment which was at par with treatment T,- RDNP + 150 % RDK recorded (23.87 t ha'*). While, the lowest fruit yield (14.94
t ha') was noticed in the treatment (T4) control. Neelima et al. (2023) revealed that continuous nutrient delivery to the crop root zone promotes
growth and development by increasing the activity of metabolism in the plant system. Comparable outcome was also reported by Khan et al. (2014),
Mishra et al. (2016), Woldemariam et al. (2018), Ahmed et al. (2020) and Khaskelia et al. (2023)

Table. 6 Effect of potassium fertigation levels on the fruit yield ton per hectare of Jalapeno pepper

Tr. no. Treatment Fruit yield (t/ha)
T, Control 14.94
T, RDF — (100:50:50) (N: P,0s: K50 kg hal) 19.11
T, RDNP + 125% RDK 21.13
T, RDNP + 150% RDK 23.87
Ts RDNP + 175% RDK 25.22
S.Emz 0.78




CD (P=0.05) 2.40
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Fig. 5 Effect of potassium fertigation levels on the fruit yield ton per hectare of Jalapeno pepper
CONCLUSION

Based on the outcomes of the present study, revealed that the application of RDNP + 175% RDK (Ts) treatment achieved the highest

fruit length, fruit diameter, fruit weight, no. of fruits plant™ and fruit yield ha™. Therefore, it could be recommended for advantageous Jalapeno

pepper production.
REFERENCES

1.

Abayomi, Y.A., Aduloju M.O., Egbewunmi M.A. and Suleiman B.O. (2012). Effects of soil moisture contents and rates of NPK
fertilizer application on growth and fruit yields of pepper (Capsicum spp.) genotypes. International Journal of Agricultural Sciences.
2(7):651-663.

Ahmed, M.A.A and Abdelkader, M.A.l. (2020). Enhancing growth, yield components and chemical constituents of chilli (Capsicum
annuum L.) plants by using different NPK  fertilization levels and nano-micronutrients rates. Asian Journal of Soil Science and Plant
Nutrition. 6(2):17-29.

Ananthi, S., Veeraragavathatham, D. and Srinivasan, K. (2004). Influence of sources and levels of potassium on quality attributes of
chilli (Capsicum annuum L.). South Indian Hort. 52(1-6): 152-157.

Babanjeet., Talwar, D., Singh, K. and Jindal, S. k. (2022). Influence of nitrogen and potassium on growth and yield of chilli (Capsicum
annuum L.) Vegetable Science. 49(1): 41-46.

Bhuvaneswari, G., Sivaranjani, R., Reeth, S. and Ramakrishnan, K. (2013). Application of nitrogen and potassium efficiency on the
growth and yield of chilli (Capsicum annuum L). International journal ofcurrent microbiology and applied sciences. 2 (12): 329-337.
Gade, P.A., More, M.M., Shelke, R.D. and Nalegaonkar, A.R. (2020). Growth and instability in area, production and yield of chilli in
India. International Journal of Current Microbiology and Applied Sciences. 9(11): 2647-2654.

Hamdani, K.K., Susila, A.D., Purwono, and Suketi. K. (2019). Potassium sources and rates for drip irrigated polyethylene mulched chilli
pepper. Journal of Tropical Crop Science.6: 89-97.

Hartz, T.K., Miyao, E.M. and Valencia, J.G. (1998). DRIS evaluation of the nutritional status of processing tomato. Hortic Sci 33:830-
832.



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Islam, M.S., Zakaria, M., Hossain M.M, Mia A.B and Karim M.S. (2019). Effect of potassium on yield, quality and shelf life of tomato.
Bangladesh Journal Agriculture Research. 44(4): 659-668.

Kar. B., Patra. C., Padhiary. A.K and Mohanty. S.K. (2016). Effect of different levels of potassium and plant growth regulators on
different yield attributes of chilli (Capsicum annuum L.). International Journal of Science, Environment and Technology. 5: 3147-3159.
Khan A., Shah, S.N.M., Rab, A, Sajid, M., Ali, K., and Ahmed, A., and Shah, F. (2014). Influence of nitrogen and potassium Levels
on growth and yield of chilli (capsicum annuum L.). International Journal of Farming and Allied Sciences. 3(3): 260-264.

Khaskelia, Z., Jamalia, A.R., Jamalib, S., Kumara, A., Wagan, M.A., Chandioa, S.R. (2023). Effect of different potassium levels on
growth and yield of tomato (Lycopersicon esculentum mill.). Plant Physiology and Soil Chemistry. 3(1): 26-30.

Malik, A. A., Chattoo, M. A., Sheemar, G. and Rashid, R. (2011). Growth, yield and fruit quality of sweet pepper hybrid SH-SP-5
(Capsicum annuum L.) as affected by integration of inorganic fertilizers and organic manures (FYM). Journal of Agricultural
Technology. 7(4):1037-1048.

Mishra. N., Sahu G. S. and Ray. M. (2016). Effect of nitrogen and potassium on yield and quality of Bell pepper (Capsicum annuum L.
grossom) cv. California Wonder under open field and  shade net condition. International Journal of Tropical Agriculture. 34: 45-48.
Navitha, D., Mahendran, P., Suresh, S., Beaulah, A. and Kannan, P. (2019). Growth and yield of tomatoas influenced by potassium
and secondary nutrients. International Journal of Chemical Studies. 7(5): 683-688.

Neelima, T.L., Devi, M.U., Chaitanya, K. and Madhurya, D. (2023). Optimizing fruit yield and water productivity of Capsicum
(Capsicum annuum L.) hybrids in peninsular India through N and K fertigation under shade net cultivation. The Pharma Innovation
Journal. 12(8): 2777-2780.

Ratna, M., Sarker, R., Ara, R., Hossain, M.M. and Kamruzzaman, M.M. (2018). Performance of chilli (Capsicum annuum L.) lines with
different plantation time during rainy season. Archives of Agriculture and Environmental Science. 3(3): 240-244.

Samsangheile And S.P. Kanaujia. (2014). integrated nutrient management for quality production of chilli on acid Alfisol. Annals of
Plant and Soil Research. 16(2): 164- 167.

Sarker (2014). Effect of NPKS on the growth and yield of naga chilli (Capsicum chinense). M. Sc thesis. Professor Dr. Mohammad
Issak. sher-e-bangla agricultural university dhaka-1207.

Slameto, Novianti, L., Fariroh, I., Rusdiana, R. Y., and Hariyono, K. (2021). Effects of  potassium fertilizer on growth, capsaicin, and
ascorbic acid content of local and hybrid chilli (Capsicum Annum L.). Plant Cell Biotechnology and Molecular Biology. 22(71-72):337—
345.

Woldemariam, S. H., Lal, S., Zelelew, D. Z., and Solomon, M. T. (2018). Effect of potassium levels on productivity and fruit quality of

tomato (Lycopersicon esculentum L.). Journal of Agricultural Studies. 6: 104-117.



