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Abstract

Declining sweet corn production and the inability of the domestic supply to fully meet
market demand highlight the need for effective agronomic strategies to improve crop
productivity and quality in Indonesia. This study evaluated the effects of KCl-derived
potassium rates and leaf pruning on the growth and yield performance of sweet corn (Zea
mays saccharata Sturt L.). A 3 x 4 factorial experiment was arranged in a completely ran-
domized design with three replications. Potassium was applied at 50, 100, and 150 kg K20
ha™, while leaf pruning treatments consisted of 0, 1, 3, and 5 leaves. Data were analyzed
using analysis of variance (ANOVA), followed by Tukey’s Honestly Significant Difference
(HSD) test at the 5% significance level (p < 0.05), using SPSS software. Potassium rate
significantly affected plant height (205,08 cm), stem diameter (21,60 mm) , flowering time
(43,08 DAP), and sweetness content (13,33 °Brix) whereas leaf pruning significantly influ-
enced leaf number (12,00) , ear weight (213,22 g plant™), and ear length (21,11 cm). Signif-
icant interaction effects were observed for ear weight (255 g plant™), ear diameter (46,77
mm), and sweetness content (14,00 °Brix). The application of 100 kg K20 ha™ improved
plant height (3,78%), stem diameter (9,26%), and increased sweetness (7,08 %), while prun-
ing 1-3 leaves enhanced ear weight (9,49 - 16,47 %) and ear length (6,03 - 10,00%). These
findings suggest that moderate potassium fertilization combined with selective leaf prun-
ing can improve both the productivity and quality of sweet corn.
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1. Introduction

Sweet corn (Zea mays saccharata Sturt L.) is an economically important horticultural
crop widely consumed for its sweet flavor, nutritional value, and rising market demand.
Its eating quality is closely related to kernel sweetness, moisture content, and total sugar
concentration, while its nutritional value contributes to consumer preference (Ledencan
et al., 2022; Baranowska, 2023; Sidahmed et al., 2025). In Indonesia, domestic maize pro-
duction has declined, from 16.53 million tons in 2022 to 14.46 million tons in 2023, or ap-
proximately 12.5% (BPS, 2024). Although these data refer to maize production in general
rather than sweet corn specifically, they indicate broader constraints in maize-based pro-
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duction systems. Therefore, effective agronomic practices are required to improve sweet
corn productivity and quality under local cultivation conditions.

Potassium is an essential macronutrient involved in photosynthesis, enzyme activa-
tion, stomatal regulation, carbohydrate metabolism, assimilate transport, and sugar accu-
mulation. In horticultural crops, potassium plays an important role in improving yield
and quality by contributing to sugar assimilation and translocation (Shah et al., 2024). In
maize, adequate potassium supply has also been reported to enhance photosynthetic per-
formance, dry matter accumulation, and yield formation (Fan et al., 2022). Thus, potas-
sium availability is important for sweet corn growth, ear development, kernel filling, and
sweetness quality.

In addition to nutrient management, leaf pruning may improve crop performance by
modifying canopy structure and source-sink relationships. Proper pruning can reduce
self-shading, improve light penetration, and enhance assimilate allocation toward devel-
oping ears. However, excessive leaf removal may reduce photosynthetic leaf area and
limit assimilate production, thereby lowering yield. Recent studies have shown that can-
opy structure, light interception, and defoliation intensity can strongly influence maize
growth and yield formation (Duan et al., 2024; Tashiro et al., 2024).

Although potassium fertilization and leaf pruning have been studied separately,
their combined effects on sweet corn growth, yield, and sweetness quality remain limited.
This interaction is important because potassium supports assimilate transport and sugar
accumulation, whereas pruning regulates canopy efficiency and assimilate partitioning.
Source-sink coordination is a key factor in determining maize yield during reproductive
development (Deng et al., 2023). Therefore, this study was conducted to evaluate the in-
dividual and interactive effects of KCl-derived potassium fertilization and leaf pruning
intensity on vegetative growth, yield components, harvest index, and sweetness content
of sweet corn under field conditions.

2. Materials and Methods

2.1. Experimental site and soil condition

The experiment was conducted from April to June 2025 in an open field located in
Kembangan Village, Kebomas District, Gresik Regency, East Java, Indonesia. The experi-
mental site was situated at approximately 4,5 m above sea level, with an average temper-
ature of 25 - 28 °C and relative humidity of 75 - 80 % during the growing period. The
growing medium was topsoil, commonly used for sweet corn cultivation.

Before planting, composite soil samples were collected from the experimental area at
0-20 cm depth. The analyzed parameters included total nitrogen, total P,Os, total K;O,
organic carbon, C/N ratio, and soil pH. The initial soil analysis showed low fertility, par-
ticularly in phosphorus and potassium availability, which justified the application of po-
tassium fertilizer in this study (Table 1).

Table 1. Soil chemical properties before the experiment

Soil properties Soil analysis result Criteria
N-Total (%) 0,20 Low
P,0s-Total (mg/100g) 0,26 Very low
K,0O-Total (mg/100g) 0,01 Very low
C-Organik (%) 1,43 Low
C/N Rasio 6,98 Low
pH 8,58 Slightly alkaline
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2.2. Experimental design and treatments

The experiment was arranged in a 3 x 4 factorial design using a Completely Random-
ized Design with three replications, resulting in 36 experimental units. The first factor was
potassium fertilizer rate supplied as KCl, with three levels: 50, 100, and 150 kg K,O ha™,
corresponding to approximately 83, 167, and 250 kg KCI ha™, respectively. The second
factor was leaf pruning intensity, with four levels: 0 pruning, 1 leaf, 3 leaves, and 5 leaves.
Each experimental unit consisted of 36 polybag plants. The size of each experimental plot
was 3,5 m x 3,5 m, with a spacing of 15 cm x 15 cm. Bonanza sweet corn was used as the
planting material.

2.3. Crop management

The land was prepared by clearing weeds, loosening the soil, and forming experi-
mental plots according to the experimental layout. Sweet corn seeds were sown in seed-
ling trays/media and transplanted into the field 9 days after sowing. One healthy seedling
was maintained per planting hole.

Basic fertilization was applied with urea and TSP at recommended rates for sweet
corn cultivation: 435 kg ha™ and 335 kg ha™, respectively. Potassium fertilizer was applied
as KCl at the specified levels. Fertilizer was applied at 7-day intervals by placing it around
the plant base and lightly covering it with soil. Irrigation was applied once daily as
needed, depending on rainfall, to maintain adequate soil moisture during the growing
period. Weed control was carried out manually at 14, 28, and 42 days after planting. No
severe pest or disease incidence occurred during the experiment.

2.4. Leaf pruning treatment

Leaf pruning was conducted at 50 days after planting. The pruning treatment was
applied by removing lower leaves according to the assigned treatment level: 0, 1, 3, or 5
leaves per plant. Only fully expanded lower leaves were removed using clean scissors to
minimize plant injury. Pruning was carried out in the morning to reduce plant stress and
allow faster wound recovery.

2.5. Observed variables

The observed variables included vegetative growth, yield components, and yield
quality. Vegetative growth variables consisted of plant height, number of leaves, stem di-
ameter, and flowering time. Plant height was measured from the soil surface to the plant's
highest point using a measuring tape. Stem diameter was measured at 5 cm above the soil
surface using a vernier caliper. Flowering time was recorded as the number of days after
planting until 50% of plants in each experimental unit produced tassels.

Yield components consisted of the number of ears per plant, ear weight, ear length,
ear diameter, sweetness content, and harvest index. Ear weight was measured using a
digital balance after harvest. Ear length and ear diameter were measured using a ruler
and caliper, respectively. Sweetness content was measured in °Brix using a hand refrac-
tometer by extracting juice from fresh kernels. Harvesting was conducted at 71 days after
planting. Harvest index was calculated as the ratio of economic yield to total plant bio-
mass using the following formula: Harvest index = economic yield / total plant biomass

2.6. Statistical analysis

All data were subjected to analysis of variance to determine the effects of potassium
dose, leaf pruning, and their interaction. Before analysis, the data were tested for normal-
ity using the Shapiro-Wilk test and for homogeneity of variance using Levene’s test.
When treatment effects were significant, mean comparisons were performed using the
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Honestly Significant Difference test (HSD) at the 5% significance level. Statistical analysis
was conducted using SPSS version 25.0.

3. Results

Analysis of variance showed that potassium dose significantly affected plant height,
stem diameter, flowering time, and sweetness content. Leaf pruning significantly affected
leaf number, ear weight, and ear length. Significant interaction effects between potassium
dose and leaf pruning were observed for ear weight, ear diameter, and sweetness content.
In contrast, the number of ears per plant and harvest index were not significantly affected
by potassium dose, leaf pruning, or their interaction (Table 2).

Table 2. Summary of analysis of variance showing the effect of potassium dose, leaf pruning, and their interaction on
corn parameters

Parameter Potassium dose Leaf pruning Interaction
Plant height * ns ns
Number of leaves ns * ns
Stem diameter * ns ns
Flowering time * ns ns
Number of ears per plant ns ns ns
Ear weight ns * *
Ear length ns * ns
Ear diameter ns ns *
Sweetness content * ns *
Harvest index ns ns ns

*indicate statistically significant effects at p < 0.05, while “ns” denotes non-significant effects.

3.1. Effects of potassium dose and leaf pruning on plant growth of sweet corn

Potassium application improved vegetative growth, particularly plant height and
stem diameter. The application of 100 kg K,O ha™ increased plant height from 197.33 cm
t0 203.25 cm, while 150 kg K,O ha™ produced a similar value of 205.08 cm (Figure 1). Stem
diameter also increased from 19.60 mm at 50 kg K,O ha™ to 21.06 mm at 100 kg K,O ha™
(Figure 3). In addition, potassium application significantly affected flowering time. Plants
treated with 50 kg K,O ha™ showed the latest flowering time at 43.08 days after planting,
whereas 100 kg K,O ha™ promoted earlier flowering at 41.58 days after planting. The 150
kg K,O ha™ treatment produced an intermediate flowering time of 42.25 days after plant-
ing (Figure 4). These results indicate that moderate potassium application was sufficient
to improve vegetative growth and accelerate flowering, as increasing the dose to 150 kg
K;0O ha™ did not produce a further significant improvement.

Leaf pruning significantly reduced the number of leaves, as expected from the treat-
ment application. Plants without pruning and those pruned by one leaf had the highest
number of leaves, with 12.22 and 12.00 leaves, respectively. More intensive pruning re-
duced the number of leaves to 9.22 leaves under three-leaf pruning and 7.56 leaves under
five-leaf pruning (Figure 2). However, pruning did not significantly affect plant height,
stem diameter, or flowering time. Flowering time across pruning treatments ranged only
from 41.89 to 42.56 days after planting, indicating that leaf pruning did not substantially
alter floral initiation (Figure 4).
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Figure 1. Effect of potassium dose and leaf pruning on sweet corn plant height. Different letters
above bars indicate significant differences based on Tukey’s HSD test at p < 0.05. Error bars repre-

sent standard error.
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Figure 2. Effect of potassium dose and leaf pruning on the number of leaves of sweet corn. Different
letters above bars indicate significant differences based on Tukey’s HSD test at p < 0.05. Error bars

represent standard error.
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Figure 3. Effect of potassium dose and leaf pruning on stem diameter of sweet corn. Different letters
above bars indicate significant differences based on Tukey’s HSD test at p < 0.05. Error bars repre-

sent standard error.
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Figure 4. Effect of potassium dose and leaf pruning on sweet corn flowering time. Different letters

above bars indicate significant differences based on Tukey’s HSD test at p < 0.05. Error bars repre-

sent standard error.
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Figure 5. Effect of potassium dose and leaf pruning on the number of leaves of sweet corn. Different

letters above bars indicate significant differences based on Tukey’s HSD test at p < 0.05. Error bars

represent standard error.
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Figure 7. Effect of potassium dose and leaf pruning on harvest index of sweet corn. Different letters
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sent standard error.

3.2. Effect of potassium dose and leaf pruning on the yield components of sweet corn

Analysis of variance indicated that the number of ears per plant was not significantly
affected by either potassium dose or leaf pruning (Figure 5). However, ear weight was
significantly influenced by leaf pruning and by the interaction between potassium dose
and leaf pruning. The highest ear weight was obtained from the combination of 100 kg
K;O ha™ and one-leaf pruning, reaching 255.00 g plant™. This value was higher than the
lowest treatment combination, 150 kg K,O ha™ without pruning, which produced 147.00
g plant™. These findings suggest that ear weight was optimized by a balanced combina-
tion of potassium fertilization and mild pruning rather than by potassium application
alone (Table 3).

Ear length was significantly affected by leaf pruning. The longest ears were observed
under one-leaf pruning, with an average of 21.11 cm, followed by three-leaf pruning with
20.22 cm. In comparison, plants without pruning and those pruned by five leaves pro-
duced shorter ears, averaging 19.00 cm each. This result indicates that moderate pruning
improved ear elongation, whereas excessive pruning did not provide additional benefit
(Figure 6).

Ear diameter showed a significant interaction between potassium dose and leaf prun-
ing. The highest ear diameter was recorded at 50 kg K,O ha™ without pruning, reaching
46.77 mm, whereas the lowest value was observed at 150 kg K,O ha™ without pruning, at
36.40 mm. This interaction indicates that ear diameter response depended on the specific
combination of potassium dose and pruning intensity (Table 3).

Sweetness content was significantly affected by potassium dose and by the interac-
tion between potassium dose and leaf pruning. Increasing potassium dose from 50 to 100
and 150 kg K,O ha™ increased sweetness content from 12.08 °Brix to 13.00 and 13.33 °Brix,
respectively. The highest sweetness content was recorded at 100 kg K,O ha™ with five-
leaf pruning, reaching 14.33 °Brix, followed by 150 kg K,O ha™ with one- and three-leaf
pruning, both reaching 14.00 °Brix. These results show that potassium fertilization played
an important role in improving sweetness, although the optimum response depended on
pruning intensity (Table 3).

Harvest index was not significantly affected by potassium dose, leaf pruning, or their
interaction. Mean harvest index values ranged only from 0.33 to 0.36 across pruning treat-
ments and from 0.34 to 0.35 across potassium levels. This indicates that the treatments
influenced several individual growth and yield traits but did not significantly alter bio-
mass partitioning efficiency (Figure 7).
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Table 3. Effect of potassium dose and leaf pruning on ear weight, ear diameter, and sweetness content of sweet corn
Treatment Ear weight Ear diameter Sweetness content
(g plant) (mm) (°bx)

50 Kg K>O ha+ 0 Leaves 215.002b 46.772 12.002b

50 Kg KO ha'+ 1 Leaves 168.672b 43.03ab 11.33b

50 Kg K>O ha + 3 Leaves 185.672b 41.902p 12.672b

50 Kg KO ha+ 5 Leaves 164.672b 42 .53q0 12.332b

100 Kg K>O ha+ 0 Leaves 172.332b 40.13%0 12.002b

100 Kg K>O ha'+ 1 Leaves 255.002 43.232b 13.002b

100 Kg K>O ha' + 3 Leaves 227.002b 43.972b 12.672b

100 Kg K>O ha+ 5 Leaves 173.332b 40.077p 14.332

150 Kg K>O ha + 0 Leaves 147.00b 36.40b 12.672b

150 Kg KO ha'+ 1 Leaves 216.002b 45.972b 14.002

150 Kg K>O ha' + 3 Leaves 177.672b 39.77ab 14.002

150 Kg K;O ha! + 5 Leaves 159.67° 44.402b 12.672b

Error bars represent standard error. Different letters among the treatments indicate a significant difference (p < 0.05)

4. Discussion

The results of this study show that potassium fertilization and leaf pruning affected
sweet corn growth, yield, and quality through different mechanisms. Potassium mainly
improved plant height, stem diameter, flowering time, and sweetness content, whereas
pruning influenced leaf number, ear weight, and ear length. The significant interaction
between potassium dose and pruning on ear weight, ear diameter, and sweetness indi-
cates that sweet corn performance was determined by the balance between nutrient avail-
ability and canopy management. This is consistent with previous studies showing that
maize productivity is strongly affected by crop management, nutrient supply, and envi-
ronmental conditions (Jagermeyr et al., 2021; Yuan et al., 2024).

Potassium application, especially at 100 and 150 kg K,O ha™, increased plant height
and stem diameter, suggesting that adequate K supported vegetative growth and plant
structural development. Potassium plays an important role in photosynthesis, enzyme ac-
tivation, stomatal regulation, carbohydrate transport, and water balance, all of which con-
tribute to plant growth and biomass accumulation. However, the 150 kg K,O ha™ treat-
ment did not consistently produce better results than 100 kg K,O ha™, indicating that 100
kg K,0O ha™ was sufficient under the present soil and environmental conditions. Similar
findings have emphasized the importance of nutrient availability and soil fertility im-
provement in supporting crop productivity (Johnson et al., 2022; Beerling et al., 2024).

Leaf pruning did not significantly affect plant height, stem diameter, or flowering
time, but it did significantly improve ear weight and ear length at mild to moderate levels.
This suggests that pruning mainly affected canopy structure and assimilate distribution
rather than early vegetative growth. Moderate pruning may reduce shading from older
lower leaves and improve light interception, while excessive pruning can reduce photo-
synthetic leaf area and limit carbohydrate supply to developing ears. Therefore, the in-
crease in ear weight and ear length under 1-3 leaf pruning reflects a better source-sink
balance in the plant (Ainsworth and Long, 2021; Velumani et al., 2021).

The interaction between potassium dose and pruning was most evident in ear
weight, ear diameter, and sweetness content. The highest ear weight was obtained from
100 kg K;0 ha™ combined with 1-leaf pruning, indicating that moderate potassium sup-
ply and mild canopy reduction created favorable conditions for assimilate production and
translocation to the ears. Sweetness content also increased with potassium application,
which may be related to K's role in sugar formation and carbohydrate transport. These
results show that yield and quality improvement depend not only on fertilizer dose, but
also on the efficiency of canopy management and assimilate allocation (Johnson et al.,
2022; Yang et al., 2024).
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Harvest index was not significantly affected by potassium dose, pruning, or their in-
teraction, indicating that biomass partitioning to economic yield remained relatively sta-
ble across treatments. This may be due to low initial soil fertility, limited nutrient availa-
bility, or environmental factors that restricted the full expression of treatment effects
(Beerling et al., 2024; Farah et al., 2025).

5. Conclusions

This study demonstrated that potassium fertilization and leaf pruning improved
sweet corn performance through complementary effects on growth, yield, and quality.
The application of 100 kg K,O ha™ was the most favorable potassium dose, while pruning
1-3 lower leaves improved ear development. The interaction between potassium dose and
pruning showed that sweet corn productivity was not determined solely by fertilizer in-
put, but by the balance between nutrient availability and canopy management. Therefore,
100 kg K,O ha™, combined with moderate leaf pruning, is recommended as an effective
agronomic strategy to enhance sweet corn yield and quality. Further studies under differ-
ent environmental conditions are needed to confirm this recommendation.
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