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Abstract

An experiment was conducted during the year 2022 to study the effects of soil-applied
potassium on the growth and yield of chili (Capsicum annum L.) genotypes. The
experiment took place at Latif Farm, Sindh Agriculture University, Tandojam. The
experimental design used was a randomized complete block design factorial (RCBD) with
three replications. Two chili varieties, namely Ghotki and Longi, were transplanted, and
potassium was applied in the form of sulfate of potash. The potassium treatments included
K1: Control (0 g plot?), K2: (52.5 g plot™), K3: (105 g plot?), K4: (157.5 g plot™), and
K5: (210 g plot™). Various parameters were recorded, including plant height (cm), number
of branches plant™, number of leaves plant?, days to flowering, flower production plant?,
days to fruiting, yield plant™ (kg), number of fruits plant, weight of a single fruit (g), and
yield ha? (tones). The growth and yield characteristics of the chili were found to be
significantly influenced by both the varieties and potassium levels. However, the
interaction between the varieties and potassium levels did not have a significant impact on
the growth and yield-related characteristics of the chili. Among the varieties, the Ghotki
variety exhibited the highest values for plant height (118.78 cm), number of branches
plant? (18.06), number of leaves plant™ (127.92), flower production plant™ (56.21), yield
plant? (1.06 kg), weight of a single fruit (2.05 g), and yield ha! (19.61 tones). On the
other hand, the Longi variety recorded the minimum values for days to flowering (58.92),
days to fruiting (89.24), and number of fruits per plant (26.86). The treatment with
potassium applied at 100 kg ha™ resulted in the highest values for plant height (120.45
cm), number of branches plant? (21.00), number of leaves plant? (129.18), flower
production plant? (57.33), yield plant? (1.11 kg), number of fruits plant™ (31.24), weight
of a single fruit (2.45 g), and yield ha™ (19.42 tones). Conversely, the treatment with no
potassium application (0 kg ha™) resulted in the lowest values for plant height (117.06
cm), number of branches plant? (14.50), number of leaves plant?® (121.37), flower
production plant? (54.28), yield plant? (0.96 kg), number of fruits plant?* (23.50), and
weight of a single fruit (1.61 g). The application of potassium at a rate of 100 kg ha’
showed favorable outcomes in terms of the growth and yield characteristics of chili.
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Additionally, the Ghotki variety demonstrated better results compared to the Longi variety
in terms of various growth and yield attributes.

Keywords: chilies, growth, yield, potassium.
Introduction

Chilies, scientifically known as Capsicum annuum L., are members of the
Solanaceae family. They originated circa 7500 BC, in the tropical parts of South America,
notably in New Mexico and Guatemala. Mexico is credited with giving rise to chilies. The
Portuguese introduced fiery chilies from Brazil to the Indo-Pak subcontinent before 1585.
Cultivated chilies originate from the Americas, and evidence of their existence has been
found in pre-historic remains in Peru. Among the crops belonging to the Solanaceae
family, chilies rank third in importance, following tomatoes and potatoes (Akbar et al.,
2022: Dubey et al., 2020). Chilies hold significant economic value and are highly regarded
as a cash crop in Pakistan. They are cultivated on a large scale and occupy a prominent
position in terms of cultivated area, ranking just after onions and potatoes. In Pakistan, the
total area dedicated to chili cultivation spans 73,800 hectares, resulting in a total
production of 187,700 metric tons. Notably, Khyber Pakhtunkhwa contributed 749 metric
tons from an area of 629 hectares during the year (Ali et al., 2023: Yadav et al., 2021).
Chilies thrive in well-drained soil with a composition of silt or clay loam. The quantity of
chillies produced relies heavily on the availability of essential nutrients (Igbal et al., 2023:
Kusumiyati et al., 2022).

Chilies hold significant importance in the commercial sector, particularly in the
manufacturing of oleoresin and other industrial resources, cosmetics, and pharmaceutical
sectors. Dry chili (powder) is the primary focus of cultivation, although green chilies are
also harvested (Ahmed et al., 2023: Igbal et al., 2022: Butt et al., 2021). The production of
chilies offers numerous nutritional, medicinal, and economic benefits. Apart from being a
crucial ingredient in various cuisines, chilies find use in culinary applications, imparting
pungency and red color and contributing to the flavor of ginger ales. They contain an array
of chemical compounds, including fatty oils, minerals, proteins, fibers, vitamins,
carotenoids, capsaicinoids, and steam-volatile oils (Hussain, 2022: Ridzuan et al., 2019).
Fresh green chili peppers are not only delicious but also a rich source of essential vitamins
such as A, B, C, E, P, and C (340 mg per 100 grams). Remarkably, they have even higher
levels of vitamin C than citrus fruits, but fresh red chili peppers surpass carrots in terms of
vitamin A content (Syed et al., 2022: Vidya et al., 2018). These versatile peppers find their
applications in the food industry, where they are used to prepare chili paste, curry powder,
and various culinary delights.

Moreover, chilies play a crucial role in improving the texture and flavor of baked
goods. To maximize chili yield and quality and maintain soil fertility, the use of fertilizers
is highly recommended. Nitrogen, phosphorous, and potassium are the three primary
nutrients that are crucial for achieving optimal yields and improving the quality of chilies
(Tariqg et al., 2022: Sayekti et al., 2021). Solanaceous crops, including chilies, have a high
demand for potassium. When the fruit is harvested, a significant amount of potassium is
removed from the soil. Therefore, it is necessary to supplement these crops with potassium
fertilizers, as the amount naturally present in the soil is often insufficient. Potassium is
classified as a major macronutrient and is responsible for approximately 6% of the plant's
dry weight, making it a vital nutrient for overall plant health and quality (Kumar et al.,

2022). Adequate potassium (K) nutrition has been linked to various beneficial effects in
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horticultural crops, including increased yields, larger fruit size, higher concentrations of
increased fruit color, longer shelf life, soluble solids and ascorbic acid, and better shipping
quality (Nasrullah et al., 2022: Talwar et al., 2018). Potassium, among other essential
macronutrients, is crucial for the general health, growth, development, and production of
plants. Additionally, it is essential to a plant's ability to survive in harsh environmental
circumstances since these conditions can impair essential physiological functions
including protein synthesis, photosynthetic activities, root and shoot elongation, enzyme
activity, water and nutrient transport, and chlorophyll production (Chowdhury et al.,
2023). Potassium is engaged in a variety of physiological and biochemical processes that
are necessary for the best possible plant development, yield, quality, and resilience to
stress.

Furthermore, research has demonstrated that potassium is instrumental in
activating more than 60 enzyme systems in plants. Additionally, the excessive use of
nitrogen-based fertilizers has been shown to increase the susceptibility of plants to
diseases and pests. However, this susceptibility can be mitigated through the appropriate
application of potassium nutrition (Saxena et al., 2016). The successful cultivation of chili
peppers relies on a variety of agricultural practices, including the management of
nutrients. Among the necessary nutrients, potassium (K) plays a pivotal role in the
expansion, development, and overall yield of chili plants. It is crucial for activating
enzymes, regulating osmosis, and maintaining the proper balance of ions within plant
cells. Insufficient potassium levels can result in lower crop yields and diminished quality,
highlighting the importance for chili growers to comprehend how soil-applied potassium
affects the growth and yield of different chili genotypes. The significance of potassium
fertilization and its impact on chili cultivation has been acknowledged by experts (Igbal et
al., 2017). A lack of potassium can lead to symptoms like decreased fruit production,
smaller fruit size, and increased vulnerability to pests and diseases. Hence, it is vital to
optimize potassium application in chili cultivation to achieve higher yields and better
quality. Additionally, the genotype of chili peppers is a crucial factor that influences their
growth and yield. Different chili varieties or genotypes exhibit varying responses to
external factors, including the availability of nutrients (Arain et al., 2022). Understanding
how different chili genotypes react to soil-applied potassium can provide valuable insights
for crop management and breeding programs. While the importance of potassium in crop
nutrition is widely recognized, it is crucial to acknowledge that chili genotypes display
diverse responses to nutrient availability (Umair et al., 2020).

Materials and Methods

The field trial was completed at Sindh Agriculture University's Department of
Horticulture Student's Latif Farm in Tandojam during autumn 2022 to assess the “growth
and yield performance of chili (Capsicum annum L.) genotype under soil-applied
potassium."” Twao chili varieties were evaluated by applying different potassium rates. The
factorial experiment was laid out in a randomized complete block design (RCBD) factorial
with three replicates. The experiment was comprised of two factors. V1 = Ghotki, V; =
Longi Potassium (K)-Five K rates (applied in the form of SOP Fertilizer) = 5, K1 = 0 kg
ha* (control), K2 = 25 kg k20 ha* (52.5 g plot?), Kz = 50 kg k20 ha* (105 g plot?), K4 =
75 kg k20 ha' (157.5 g plot?), Ks = 100 kg k20 hal (210 g plot-1) Five plants were
chosen at maturity for each experimental plot using the units of measurement: net plot
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area, nursery raising, planting of chili seedlings, intercultural operations, irrigation,
weeding, plant protection, harvesting, data collection, and observations to be recorded.

Statistical design

Plant data from the experiments is statistically processed using the Statistics
software package (Ver. 8.1). Mean separation was performed using the LSD binary test
proposed by Steel et al. (1997).

Results

There was a significant difference (p<0.05) in the results for chili plants grown
with varying levels of potassium. Among the different treatments, the application of 100
kg hal of potassium developed the highest plant height, with a measurement of 118.78 cm
recorded in the Ghotki variety. On the other hand, the Longi variety had the lowest plant
height of 118.57 cm. The variation in plant height was mainly dependent on the specific
variety. After reaching maturity, the Ghotki variety displayed a maximum plant height of
120.45 cm, while a minimum height of 117.06 cm was observed in the control treatment
(K1 = control) and the treatment with 100 kg ha? of potassium (K5 = 100 kg ha™),
respectively. It was noted that the average values for new plant growth height ranged from
116.73 cm to 120.30 cm in the Longi variety and from 117.40 cm to 120.60 cm in the
Ghotki variety. The highest plant height of 120.60 cm was recorded in the Ghotki variety
with the application of 100 kg ha of potassium (Ks), followed by the Longi variety with
the same treatment (120.30 cm). Conversely, the lowest plant height of 116.73 cm was
observed in the Ghotki variety with the control treatment (K1 = 117.40).

Table 4.1 Effect of potassium rates and varieties on plant height (cm)

Treatments Varieties
Mean + S.E
K20 ha'* Longi Ghotki
K= Control 116.73 117.40 117.06 £0.47 d
Ko= 25 kg ha't 117.83 118.00 117.91+0.12d
Ks=50 kg ha* 118.57 118.47 118.52 £ 0.07 ¢
Kas= 75 kg ha* 119.43 119.43 119.43+0.01b
Ks= 100 kg hat 120.30 120.60 120.45+0.21a
Mean = S.E 118.57+1.38 b | 118.78+1.25a

Number of branches plant?

In Ghotki, the number of branches per plant was found to be 18.06, while in Longi,
it was recorded as 15.80. This variation mainly depends on the specific variety of the
plant. After reaching maturity, the maximum number of branches in plant 1 (21.00) was
observed at a rate of 100 kg hal (K5), while the least number of branches in plant

http://xisdxjxsu.asia VOLUME 20 ISSUE 06 JUNE 2024 236-251



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN: 1673-064X

1 (14.50) was recorded in the control group (K1). It was noted that the average number of
branches per plant ranged between 12.33 and 19.33 in the Longi variety and between
16.66 and 22.66 in Ghotki. The extreme value of branches plant-1 (22.66) was observed in
Ghotki with the K5 treatment, followed by the same treatment in the Longi variety (19.33)
at a rate of 100 kg ha-1 (K5). On the other hand, the lowest value of branch plant-1 (12.33)
was observed in different varieties with the control group (K1) in Ghotki.

Table 4.2 Effect of potassium rates and varieties on number of branches plant?

Treatments Varieties
Mean + S.E
K20 ha'* Longi Ghotki
K1= Control 12.33 16.66 1450 + 3.06 e
Ko= 25 kg hat 13.33 16.00 14.67 +1.88 d
Ks=50 kg ha' 16.00 17.33 16.67+0.94 c
K4= 75 kg ha! 18.00 17.66 17.83+£0.23 b
Ks= 100 kg hat 19.33 22.66 21.00+2.35a
Mean + S.E 15.80+297b | 18.06 + 2.65a

Number of leaves plant?

In Ghotki, plant® exhibited a recorded number of leaves amounting to 127.92,
while in Longi, the minimum count was observed at 122.70. On the other hand, Ghotki
recorded the maximum number of leaves per plant at 132.20, whereas Longi had the
minimum count at 118.60 (K1 = control). Upon analysis, it was discovered that the
average values of the number of branches in plant™ ranged from 118.60 to 126.17 in Longi
and from 124.13 to 132.20 in Ghotki. The highest value of branches per plant, amounting
to 132.20 (Ks), was observed in Ghotki, followed by the same treatment at 126.17 in the
Longi variety (K5 = 100 kg ha™). Conversely, the minimal value of leaf plant™, recorded
at 118.60 (K1 = 124.13), was observed in Ghotki.

Table 4.3 Effect of potassium rates and varieties on number of leaves plant?

Treatments Varieties
1 Mean + S.E
K20 ha Longi Ghotki
K1= Control 118.60 12413 121.37+£391e
Ko= 25 kg hat 120.97 125.83 123.40 +3.43 d
Ks=50 kg ha' 123.27 127.80 12553 +3.20c
K4= 75 kg ha! 124.50 129.63 127.07 £3.62 b
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Ks= 100 kg ha* 126.17 132.20 129.18 +4.26 a

Mean + S.E 122.70£2.97b | 127.92+3.16 a

Days to flowering

In Longi, the maximum duration for flowering was recorded at 58.92 days, while
the minimum duration was 55.32 days in Ghotki. In terms of specific treatments, the
highest duration of 60.60 days was observed in the control group (K1), whereas the
shortest duration of 52.23 days was recorded in the treatment with 100 kg hal (Ks).
Interestingly, the average duration for flowering in Longi ranged from 60.60 to 57.03
days, while in Ghotki it ranged from 57.36 to 52.23 days. Longi exhibited the highest
duration of flowering at 60.60 days in the control group (K1), followed by 60.06 days in
the longi variety with a treatment of 25 kg hal (K2). On the other hand, Ghotki had the
deepest duration of flowering at 52.23 days, which was observed in different varieties
under the treatment of 100 kg ha* (Ks).

Table 4.4 Effect of potassium rates and varieties on days to flowering

Treatments Varieties
Mean + S.E
K20 ha Longi Ghotki
K= Control 60.60 57.36 58.98+2.29a
Ko= 25 kg hat 60.06 56.70 58.38+2.37hb
Ks=50 kg ha' 59.26 55.70 57.48 +251¢
K4= 75 kg hat 57.66 54.63 56.15+2.14 d
Ks= 100 kg ha* 57.03 52.23 54.63+3.39e
Mean + S.E 58.927+1.53a | 55.327+£2.01b

Flower production plant?

The flower production in Plant-1 reached its peak at 56.21 in Ghotki, while the
lowest production of 55.42 was observed in Longi. Additionally, the maximum flower
production in Plant™ was recorded at 57.33 with a dosage of Ks (100 kg ha-1), whereas the
minimum production of 54.28 was observed with the control dosage, Ki. It can be noted
that the average values of flower production in Plant™ ranged from 53.93 to 56.90 in Longi
and from 54.63 to 57.76 in Ghotki. The highest recorded value of 57.76 for flower
production in Plant™ was observed in Ghotki, followed by 57.06 in the Longi variety with
a dosage of K4 (75 kg ha). On the contrary, the downcast value of 52.93 for flower
production in Plant® was recorded in Longi with the control dosage of Ki, while it was
slightly higher at 54.63 in Ghotki with a different variety and dosage of Kj.
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Table 4.5 Effect of potassium rates and varieties on flower production plant

Treatments Varieties
Mean + S.E
K20 ha'* Longi Ghotki
K1= Control 53.93 54.63 54.28+0.49¢
K2= 25 kg ha* 54.50 55.43 54.96 £ 0.65 d
Ks=50 kg ha' 55.50 56.16 55.83+0.46¢C
K4= 75 kg ha* 56.26 57.06 56.66 = 0.56 b
Ks= 100 kg ha! 56.90 57.76 57.33+0.60 a
Mean + S.E 55.42+1.22 b 56.21+1.24 a

Days to fruiting

Longi recorded the maximum number of days to fruiting, with a duration of 89.24
days, while Ghotki had the minimum number of days to fruiting, with duration of 85.88
days. In terms of the different treatments, the control group (K1) had the highest number of
days to fruiting, with a duration of 90.03 days, while the treatment with 100 kg hal (Ks)
had the shortest duration, with 85.66 days. The average values for the days to fruiting were
observed to be between 91.96 and 87.06 days in Longi and between 88.10 and 84.26 days
in Ghotki. Among the longi variety, the utmost number of days to fruiting, 91.96 days,
was noted in the control group (K1), followed by 90.16 days in the longi variety with a
treatment of 50 kg ha (Ks). On the other hand, Ghotki had the smallest number of days to
fruiting, with 82.26 days recorded in the treatment with 100 kg ha™ (Ks) and 85.13 days
recorded in the different variety (Ks) in Ghotki.

Table 4.6 Effect of potassium rates and varieties on days to fruiting

Treatments Varieties
1 Mean + S.E
K20 ha Longi Ghotki
Ki= Control 91.96 88.10 90.03+2.72a
Ko= 25 kg hat 89.20 86.56 87.88+1.86b
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Ks=50 kg ha 90.16 85.36 87.76+3.39¢C
Ka4=75 kg ha' 87.83 85.13 86.48 £1.90d
Ks= 100 kg ha* 87.06 84.26 85.66+197e
Mean + S.E 89.247+£1.93a | 85.887+1.48 b

Yield plant? (kg)

In the district of Ghotki, the maximum yield plant™ (1.06 kg) was achieved, while
the minimum vyield (0.99 kg) was also observed in Ghotki. In terms of specific conditions,
the highest yield plant™® (1.11 kg) was recorded at Ks with a rate of 100 kg ha*, whereas
the least yield plant? (0.96 kg) remained observed at Ki, which served as the control
group. The average values of the yield plant? ranged from 0.96 kg to 1.07 kg in Longi,
while in Ghotki, the range was between 0.96 kg and 1.15 kg. Among all the locations, the
highest yield plant™® (1.15 kg) was achieved in Longi at Ks, followed by 1.11 kg in the
Longi variety at K4, with a rate of 75 kg ha™. Conversely, the low yield plant™? (0.96 kg)
was observed in both Longi and Ghotki at Ky, with Longi also showing a slightly higher
yield (0.99 kg) in a different variety at Ka.

Table 4.7 Effect of potassium rates and varieties on yield plant? (kg)

Treatments Varieties
Mean + S.E
K20 ha'* Longi Ghotki

K1= Control 0.96 0.96 096+0.01e
Kz= 25 kg ha'! 0.99 1.01 1.00+£001d
Ks=50 kg ha 0.99 1.07 1.03+0.05¢
Ka= 75 kg ha* 1.02 1.11 1.06 + 0.06 b
Ks= 100 kg hat 1.07 1.15 1.11+0.05a
Mean £ S.E 0.99+0.04 b 1.06+0.07 a

Number of fruit plants: 1

In the Longi region, the maximum number of fruit plants (26.86) was observed,
while the minimum (26.21) was also recorded. Furthermore, the extreme number of fruit
plants (31.24) was documented at a treatment level of K5 = 100 kg ha, whereas the
lowest number (23.50) was recorded under control conditions (K1 = control). The usual
values of fruit plant™ ranged between (22.00-31.33) in longi and (25.00-31.66) in ghotki.
Ghotki exhibited the highest value of fruit plant-1 (31.66) under the treatment level of K5,,
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followed by the longi variety (31.33) under the treatment level of K5 (100 kg ha™).
Conversely, the minimum fruit plant™ value (22.00) was observed in longi under treatment
level (K1), while ghotki recorded a value of (25.00) under a different variety (K1 = 25.00).

Table 4.8 Effect of potassium rates and varieties on number of fruit plant

Treatments Varieties
Mean = S.E
K20 ha'* Longi Ghotki
K1= Control 22.00 25.00 2350+£2.12e
K2= 25 kg ha* 25.00 24.00 2450+ 0.70d
Ks=50 kg ha' 27.00 20.73 26.86 + 4.43 C
Ks= 75 kg ha't 29.00 29.66 29.33+0.46b
Ks= 100 kg ha 31.33 31.66 31.24+£0.23 a
Mean = S.E 26.86+3.59a | 26.21+11.84b

Single fruit weight (g)

In the study, the weight of separate fruits was examined and noted in various
locations. The highest weight of a single fruit, measuring 2.05 grams, was observed in the
Ghotki region. On the other hand, the lowest weight, measuring 2.02 grams, was recorded
in Longi. In terms of the maximum single fruit weight, a value of 2.45 grams was
observed in the area where 100 kg ha-1 (K5) was applied as a treatment. Conversely, the
minimum single fruit weight of 1.61 grams was recorded in the control group (K1). The
average value of the single fruit weight fell within the range of 1.61 to 2.47 grams.
Specifically, in Longi, the recorded weights ranged from 1.61 to 2.44 grams, while in
Ghotki, the range was 1.61 to 2.47 grams. Among all the recorded weights, the highest
value of 2.47 grams was observed in Longi, specifically in the treatment group where 100
kg ha-1 (K5) was applied. Additionally, the variety in Longi also exhibited a weight of
2.44 grams under the same treatment (K5 = 100 kg ha-1). On the contrary, the lowest
weight of 1.61 grams was observed in both Longi and Ghotki under the control group
(K1), while Ghotki showed a slightly higher weight of 1.73 grams in the same variety
under treatment (K2).
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Table 4.9 Effect of potassium rates and varieties on single fruit weight (g)

Treatments Varieties
Mean + S.E
K20 ha'* Longi Ghotki

K1= Control 1.61 1.61 1.61+£0.01e
K2= 25 kg ha* 1.73 191 1.82+0.12d
Ks=50 kg ha' 2.05 2.07 2.06+0.01c
K4= 75 kg ha* 2.27 2.26 2.26£0.07 b
Ks= 100 kg ha! 2.47 2.44 245+0.02 a
Mean £ S.E 2.02+0.35b 2.05£0.31 a

Yield ha' (tons)

In Ghotki, the maximum yield ha® (19.61 tonnes) was achieved, while the
minimum yield (16.19 tonnes) was recorded in Longi. The highest yield ha™* (19.42 metric
tons) was observed at a rate of 100 kg ha™ (Ks), whereas the shortest yield ha™ (14.88
metric tons) remained recorded at a rate of 25 kg ha® (Kz). The average values of the yield
ha! ranged from 12.82 to 19.00 metric tons in Longi and from 19.00 to 19.84 metric tons
in Ghotki. Ghotki had the highest yield ha™ (19.84 metric tons) at a rate of 100 kg ha
(Ks), followed by the Longi variety with a yield of 19.00 metric tons at the same rate (K5
= 100 kg ha). On the other hand, the last yield ha? (12.82 metric tons) in Longi was
recorded at rate (K1), while the second lowest yield (14.66 metric tons) was recorded in
the same Longi variety at rate (K»2).

Table 4.10 Effect of potassium rates and varieties on yield per hectare (tonnes)

Treatments Varieties
Mean + S.E
K20 ha* Longi Ghotki
K1= Control 12.82 25.00 18.91 + 8.61c
Ko= 25 kg ha* 14.66 15.11 14.88+0.31¢e
Ks=50 kg ha' 17.29 17.34 17.31+0.03 d
Ka= 75 kg ha' 17.18 20.76 18.97 +2.53b
Ks= 100 kg ha't 19.00 19.84 19.42+0.59 a
Mean + S.E 16.19+2.43b | 19.61+3.73a
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Discussion

Chilli is widely cultivated in the Sindh province of Pakistan and is known to be one
of the most extensively grown vegetables (Afzal et al., 2023: Indrabi et al., 2022). The
success of its production and quality greatly relies on nutrient management and good
agricultural practices, commonly referred to as GAP (Mardanluo et al., 2018: Abbas et al.,
2022). The nutrient requirements of chili are crucial for achieving maximum vyield
(Tripodi et al., 2018). Among the various essential nutrients, potassium plays a crucial role
in both the vegetative and reproductive growth of chili (Igbal and Siddiqui, 2023:
Castellanos et al., 2017). Potassium plays a vigorous role in the growth and development
of plants (Bhutia et al., 2018). It activates various enzymes in young plants, thereby
enhancing their vegetative growth (Islam et al., 2017). Moreover, potassium positively
impacts the quality and quantity of fruit produced by plants, as the availability of K in the
soil is closely associated with fruit intensity and yield per plant. The application of
increased rates of potassium fertilizer has been found to promote plant growth and
enhance yield (Sharmeen et al., 2022). Insufficient amounts of potassium in the soil can
negatively impact the development and fruiting of chili plants. Therefore, it is necessary to
supplement the soil with increased potassium rates to bridge the yield gap and improve the
vegetative and fruiting performance of chilli plants (Farhan and Rehman 2023:
Nandagopal et al., 2022). The main objective of the present research was to enhance the
vegetative and fruiting performance of chili genotypes by applying higher rates of
potassium. Several parameters were evaluated during this study to assess the growth and
fruiting efficacy of chili plants under different potassium rates. These parameters included
plant height (in centimeters), number of branches plant-1, number of leaves plant-1, days
to flowering, days to fruiting, single fruit weight (in grams), fruit weight plant-1, fresh
fruit yield plant-1, and fruit yield ha-1.

The results of the study demonstrated that growth attributes such as plant height,
branch production, and leaf production gradually increased with higher potassium rates.
Notably, there was a major impact of varying potassium readings on plant height (Table
1). This effect can be attributed to the maximum uptake of potassium, which facilitates
sufficient food production and the proper functioning of other physiological activities such
as photosynthesis and nutrient flow within the plants (Aslam et al., 2022). The maximum
height of the plants, measuring 120.45 cm, was observed in plants that received an
increased dose of 100 kg ha-1. Similar results for plant height were also informed by
Wang et al. (2022), where the study showed that a higher rate of 90 kg K ha-1 resulted in
an upper limit plant height of 122 cm. Plant height is closely related to photosynthesis,
which has a positive impact on fruit production (Riaz et al., 2022: Karim et al., 2021). The
number of leaves per plant was meaningfully changed by nitrogen levels, while the
influence of potash levels or the interface between nitrogen and potash was not significant
(P <0.05). The highest level of potassium (100 kg K ha-1) led to the maximum number of
leaves per plant, with a count of 129.18, compared to the minimum count of 121.37 in the
control group (Table 1). Inorganic nutrients have a beneficial impact on the development
of red chili peppers because potassium helps with protein synthesis and is a necessary part
of chlorophyll. The increase in the number of leaves per plant might be explained by the
adequate potassium supply, which gives the plants a perfect habitat and balanced
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nourishment. This, in turn, leads to an increase in the quantity of leaves. There is a clear
correlation between the number of branches and the number of leaves on a plant; plants
with more branches typically have more leaves, and vice versa.

These findings partially align with the outcomes of Rajametov et al. (2021), who
further reported a higher number of leaves per plant with increasing potassium application.
The number of branches in plant 1 was meaningfully assumed to be caused by potassium,
while the interactive effect of both potassium and nitrogen was not significant. The highest
number of branches per plant, with a count of 21.00, was recorded with the highest dose of
potassium (100 kg ha-1). These results are consistent with those of Priyadi et al. (2022).
Similarly, Wahocho et al. (2016) observed a direct correlation between nitrogen levels and
the number of branches per plant in chili plants. Their findings indicate that as the
potassium rate increases, the number of branches in plant 1 also increases. The range of
branches in plant 1 varied from 15.800 to 18.067 across different varieties. Furthermore,
the number of fruits per plant He additionally stated that potassium application had a
major impact, as seen in Table 4.4 (P < 0.05). The mean analysis revealed that the highest
number of fruits per plant (31.50) was recorded when a potassium rate of 100 kg hal was
applied. These results align with the verdicts of Sarwar et al. (2020), who reported an
increase in the number of fruits per plant with higher potassium application. Potassium
had a significant impact on chili yield (P < 0.05), while its interaction with other factors
was not significant. The greatest yield (18.97 tons hal) remained when 100 kg K hal was
applied. The yield per hectare did not significantly vary among different chili varieties.
These findings are consistent with the research conducted by Channa et al. (2020), which
demonstrated that increasing the dose of potassium application led to a substantial increase
in both fruit yield and total yield.

Conclusion

The findings indicate that the growth of chili plants and the quantity of seeds
produced were significantly altered (p<0.05) by varying levels of potassium compared to
the control group without any fertilizer. The seed yield showed a consistent increase with
higher levels of potassium. Notably, the plot treated with 100 kg of potassium ha-1
(equivalent to 19.84 tonnes) (referred to as K5) achieved the highest recorded yield in the
Ghotki region, followed by 19.00 tonnes in the Longi variety (also treated with K5 =
100 kg ha-1). Therefore, it is recommended to provide chili plants with 100 kg of
potassium per day to promote optimal growth and maximize yield.
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