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Abstract

Corn is a vital food component primarily due to its high carbohydrate content. This research examines the
effects of various nitrogen sources and pruning methods on the growth and yield of sweet corn. The investigation
occurred in Tambon Tunong Village, located in the Dewantara District of North Aceh Regency, and in the
Laboratory of the Faculty of Agriculture at Malikussaleh University from February to May 2024. A randomized block
design (RAK) was employed for the experimental setup, incorporating two main factors: nitrogen sources (ZA
fertilizer, HX Nitro fertilizer, and Urea fertilizer) and pruning methods (No Pruning, Pruning at 45 days after sowing
(HST), and Pruning at 55 HST). Nine treatment combinations were evaluated, each replicated three times, resulting
in 27 experimental units with 15 plants per unit, culminating in 405 plants. The findings indicated that urea
fertilizer at 300 kg/ha produced the most favorable results regarding plant height, stem diameter, cob weight, and
overall corn yield (10.79 tons/ha). Additionally, pruning at 45 HST resulted in the highest measurements for stem

diameter, leaf count, and corn yield (7.81 tons/ha).

Keywords: Growth, Nitrogen Source, Pruning Technique, Sweet Corn, Yield

1. Introduction
Corn is a significant food ingredient, the second

carbohydrate source after rice (Hadianto et al., 2024;
Asridawati & Febriyanti, 2019). It is also used in animal
feed and various industries. As the 17th largest corn
importer in the world during the 2012-2016 period,
Indonesia accounted for approximately 1.8% of total world
imports (Sulaiman et al., 2017). These statistics indicate the
potential for increasing sweet corn productivity. Sweet corn
cultivation is more profitable than regular corn due to its
high economic value and shorter production cycle.

Nitrogen (N) is crucial for fruit development in corn
plants. Adequate nitrogen supply ensures optimal fruit
development and timely ripening. Proper fertilization with
nitrogen during corn growth stages can significantly
increase corn yields (Saragih et al., 2013). Research by
Aliansyah et al. (2022) demonstrated that 300 kg/ha of N
fertilizer resulted in the highest cob weight of 16.39
tons/ha.

*Correspondence: lailanazirah@unimal.ac.id

Enhancing corn crop yields requires more than mere
fertilization; it necessitates additional interventions to
modify plant growth, such as pruning. Pruning minimizes
competition for light among plants and between leaves and
flowers, thereby enhancing the efficiency of photosynthesis
and ultimately improving harvest outcomes. Without
pruning, the effectiveness of nutrient uptake and the
photosynthetic process may be significantly diminished.

Pruning can be applied to the plant's upper and lower
leaves. The younger, upper leaves play a less critical role in
supplying photosynthate to the cob than the middle leaves
surrounding it. By pruning the upper leaves, the objective is
to maximize light capture by the middle leaves, facilitating
optimal photosynthesis. Research indicates that pruning the
upper leaves can lead to increased light interception in the
middle leaves of corn compared to unpruned plants
(Herlina & Fitriani, 2017).
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2. Material and Methods

This study was carried out in Pulo Rungkom Village,
located in the Dewantara District of North Aceh Regency,
as well as in the laboratory of the Faculty of Agriculture at
Malikussaleh University, situated at the coordinates
4°55'00"N 97°00'00"E (4.9167 °N 97°). The research
spanned from February to May 2024. The materials utilized
in this investigation included Bonanza variety sweet corn
seeds, ZA fertilizer, urea, HX Nitro fertilizer, cow manure,
and Virtako 300 SC, which contains the active ingredients
Chlorantraniliprole and Thiametoksam. The tools employed
comprised hoes, machetes, rakes, knives, scissors, plastic
ropes, diggers, watering cans, nameplates, measuring tapes,
analytical scales, stationery, and calculators.

The experimental design adopted for this research was
a randomized block design (RAK). Two primary factors
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were examined: the first being the application of nitrogen
sources to the corn plants, and the second being the pruning
techniques applied. For the nitrogen sources (Factor 1), the
treatments included N1: ZA fertilizer at 1.6g/plant (200
kg/ha), N2: HX Nitro fertilizer at 2.6g/plant (250 kg/ha),
and N3: Urea fertilizer at 5.52g/plant (300 kg/ha). The
pruning techniques (Factor 2) were categorized as PO: No
Pruning, P1: Pruning of 3 lower leaves at 45 days after
planting (HST), and P2: Pruning of 3 lower leaves at 55
HST. This resulted in 9 treatment combinations, each
replicated 3 times, culminating in 27 experimental units.
Each unit consisted of 15 plants, leading to 405 plants. The
data collected from the study were subjected to statistical
analysis using the F test via SAS V9 12 software. If the
analysis of variance indicated significant differences at the
5% level, a subsequent Duncan test was performed.

Land preparation

Planting

Fertilization

Fertilization

Maintenance

Pruning techniques

Harvesting

Data analysis

Figure 1. Research flow diagram

3. Results and Discussion

3.1. Plant Height (cm)

The results of the variance analysis demonstrated that
the provision of nitrogen sources significantly affected
plant height from 50 HST until harvest age. Conversely,
pruning techniques did not demonstrate a significant effect
on plant height. However, an interaction was observed
between the provision of nitrogen sources and pruning
techniques. The effect of the provision of nitrogen sources
and pruning techniques on plant height can be observed in
Table 1.

The data presented in Table 1 indicates that at 50 days
after sowing (HST), 60 HST, and at the time of harvest, the
tallest sweet corn plants were observed in the N3 treatment
group (300 kg/ha), measuring 101.23 cm, 137.04 cm, and
210.87 cm, respectively. Conversely, the shortest plants
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were recorded in the N1 treatment group (200 kg/ha), with
heights of 90.86 cm, 107.54 cm, and 176.32 cm at the same
intervals. This variation in plant height can be attributed to
the essential role of nitrogen in the growth of sweet corn.
Adequate nutrient uptake is crucial for optimal plant height
development; insufficient absorption can hinder growth.
The effectiveness of nitrogen fertilizer application is also
influenced by the inherent fertility of the soil and the
specific growth stage of the sweet corn plants. Furthermore,
the growth response of sweet corn to increased organic
fertilizer application may be limited by the duration of the
growth period. When plants receive adequate amounts of
all nutrients except for one, their growth tends to be
directly proportional to the quantity of the available
nutrients. Additionally, nutrients limiting growth are
classified as growth-limiting (Hapsani & Basri, 2017).
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Table 1. The average height of sweet corn plants with a nitrogen source and pruning technique.
Pruning (P)
Plant Age (HST) Nitrogen (N) Sources PO P1 P2 Average
(No Trimming) (45 HST pruning) (55 HST pruning)
N1 (200kg/ha) 91.19 +2.07 90.90 +1.42 90.49 + 3.56 90.86+0.20 b
50 HST N2 (250kg/ha) 100.06 +£8.35 91.21+0.98 84.32£151 91.86 +4.56 b
N3 (300kg/ha) 96.21 £1.16 108.32 £ 4.63 99.16 £ 8.57 101.23+3.65a
Average 95.82+£257a 96.81 +5.76 a 91.32+4.30a
N1 (200kg/ha) 107.18 + 1.67 106.17 £ 2.32 109.28 +1.48 107.54+0.92 ¢
60 HST N2 (250kg/ha) 118.70 = 3.07 124.48 +1.33 125.74 +1.39 12297 +2.17b
N3 (300kg/ha) 133.94 £1.25 152.49 +£8.39 124,70 £13.51 137.04+£8.17 a
Average 119.94+7.75a 127.71+1347 a 119.91+532a
N1 (200kg/ha) 17411 +1.41 174.70 £ 2.46 180.15 +2.30 176.32+1.92¢
70 HST N2 (250kg/ha) 200.43 +3.83 196.81 + 1.86 195.46 £ 0.79 19757 +1.49b
N3 (300kg/ha) 205.52 +3.72 219.17 +3.32 207.91+0.62 210.87+4.21a
Average 193.35+9.73a 198.89 +12.84a 194.51 £8.03 a

Note: Numbers followed by the same letter in the same column are not significantly different according to the 5% DMRT test.

3.2. Stem Diameter

The results of the variance analysis demonstrated that
the provision of nitrogen sources exerted a highly
significant effect on stem diameter across all observation
days. Pruning techniques exhibited a highly significant

impact on stem diameter across all observation days.
However, the interaction between the provision of nitrogen
sources and pruning techniques was not statistically
significant. The combined impact of these factors on stem
diameter is elucidated in Table 2.

Table 2. Average diameter of sweet corn stalks with nitrogen source provision and pruning technique.

Pruning (P)

Plant Age (HST) - Nitrogen (N) Sources  —55-50 B rining) ™ PA (45 HST Pruning) P2 (55 HST Pruning) Average
N1 (200kg/ha) 12.92+0.38 13.80+0.26 11.89+0.19 1287+055¢
50 HsT N2 (250kg/ha) 18.10+0.45 10.97 +0.14 18.21+0.08 18.76 + 0.60 b
N3 (300kg/ha) 21.21+031 2150 + 051 19.80 +0.12 2084+ 052a
Average 17.41+2.42b 1842 %2354 16,63+ 242 a
N1 (200kg/ha) 2029+ 0.25 20.93 0,82 19.30£0.12 2017 £047¢
60 HST N2 (250kg/ha) 21.85+0.10 22.75 + 0.34 20.41+0.10 21.67+0.68b
N3 (300kg/ha) 25.11+0.20 25,33+ 0.31 23.35 + 0.34 24.60+0.63a
Average 2242 +1421 23001282 21.02+121¢
N1 (200kgiha) 22.77 041 2289+ 019 21.78 £ 024 2248+035¢
o hsT N2 (250kg/ha) 25.90 + 0.28 26.69 + 0.08 25,27 +0.30 25.95 + 0.41 b
N3 (300kg/ha) 29.00 +0.22 30.47 + 0.50 27.50+0.23 29.05+0.83a
Average 2592+182b 26.68+2.19a 24.88+1.69 ¢

Note: Numbers followed by the same letter in the same column are not significantly different according to the 5% DMRT test.

Table 2 shows that the highest average stem diameter
at 50 HST is in N3 (300 kg/ha) at 20.84 mm, while the
lowest stem diameter is in N1 (200 kg/ha) at 12.87 mm. At
60 HST and harvest age, the highest diameter is in N3 (300
kg/ha) at 24.59 mm and 29.04 mm, respectively, whereas
the lowest stem diameter at 60 HST and harvest age is in
N1 at 20.17 mm and 22.47 mm. N fertilizer enhances soil
fertility physically, chemically, and biologically, increasing
stem diameter. Adding N fertilizer promotes plant fertility,
resulting in larger stem diameters due to enhanced nutrient
absorption and continued development in the generative
phase. The growth stages of corn plants involve
germination, vegetative growth, and, eventually, the
generative phase, where growth slows down (Hapsani &
Basri, 2017).

The pruning technique treatment significantly
impacted the stem diameter variable on each observation
day, indicating that leaf pruning techniques are crucial in
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stem diameter variation. Genetic traits, environmental
conditions, and nutrient availability influence stem
diameter. Sumajow et al. (2016) highlighted that genetic
and environmental factors can affect corn plants, and better
environmental conditions allow plants to express their
genotypic traits and thrive.

3.3. Number of Leaves

The results of the variance analysis demonstrated that
the provision of nitrogen sources did not significantly affect
the number of leaves on any of the observation days.
However, the pruning technique significantly impacted the
number of leaves on all observation days. However, the
interaction between the provision of nitrogen sources and
pruning techniques was not statistically significant. The
impact of these variables on the number of leaves is
elucidated in Table 3.
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Table 3. Average number of sweet corn leaves with a nitrogen source and pruning technique.

Page 178 of 180

Pruning (P)

Plant Age (HST) ~ Nitrogen (N) Sources  —55- X Brining) P1 (45 HST Pruning) P2 (55 HST Pruning) Average
N1 (200kg/ha) 12.780.29 9.00 £ 0.67 1133+ 1.02 11.04£110a
50 HST N2 (250kg/ha) 11.78 +0.45 8.33 + 051 10.33 % 0.69 10.15+1.00 a
N3 (300kg/ha) 12.44.+0.29 13.78 £ 0.40 13.00  0.51 13.07+039a
Average 12.33+0.29a 1337+172b 1155+0.78 ¢
N1 (200kg/ha) 13.78 £ 0.49 9.55+0.91 10.67 £0.19 11331264
60 HST N2 (250kg/ha) 13.22+0.29 9.89 + 0.44 11.00 + 0.51 11.37+098a
N3 (300kg/ha) 13.67 %0 10.44 +0.11 10.22 +0.40 1145+111a
Average 1356+0.17a 9.96+0.26 b 10.63+0.23 b
N1 (200kg/ha) 10.66 = 0.33 1044+ 0.11 11.00 = 0.51 1070016 a
OHST N2 (250kg/ha) 12.66 + 0.33 12.11+0.29 12,00 0.19 12.26+0.20 a
N3 (300kg/ha) 12.44 £ 0.29 13.78 £ 0.40 13.00 £ 0.51 13.07+0.39a
Average 11.92+0.63 a 12.11+0.96 b 12.00 +0.58 b

Note: Numbers followed by the same letter in the same column are not significantly different according to the 5% DMRT test.

The data presented in Table 3 indicates that at 50 days
after sowing (HST), the treatment N3 (300 kg/ha) resulted
in the highest average leaf count, measuring 13.07 strands,
while the treatment N2 (250 kg/ha) recorded the lowest at
10.15 strands. At 60 HST, N3 again exhibited the highest
leaf count with 11.45 strands, closely followed by N1 (200
kg/ha) at 11.33 strands. By 70 HST, N3 maintained the
highest leaf count at 11.33 strands, although the lowest
count at harvest was also recorded in N3, which had a value
of 13.07 strands. Regarding pruning techniques, the highest
leaf count at 50 HST was observed in P1 (pruning at 45
HST) with 13.37 strands, while P2 recorded the lowest at
11.55 strands. At both 60 HST and 70 HST, the highest
average leaf counts were found in PO (no pruning) at 13.56
strands and P1 at 12.11 strands, respectively. Conversely,
the lowest leaf count at 60 HST was noted in P1 at 9.96
strands, and the lowest at harvest was in PO at 11.92
strands. This observation aligns with the findings of
Sirajuddin and Lasmini (2014), who emphasized the critical
role of nitrogen fertilizer in enhancing the growth of sweet
corn plants, as it significantly promotes the development of
roots, stems, leaves, and overall plant height.

The treatment of pruning techniques on the variable

number of leaves has a significant effect because pruning 3
leaves on sweet corn plants is more effective in the
assimilation process for cob formation. Leaf pruning needs
to be done to reduce plant competition in the use of
nutrients. This follows the opinion of Lubis (2019) that
plants that are not pruned produce low yields. This is
because the photosynthate produced during the vegetative
phase is used not only for seed development but also for
plant organs that are not pruned so that competition occurs
within the plant body itself. Therefore, leaf pruning at the
age of 55 and 60 HST tends not to differ from the treatment
without pruning.

3.4. Weight of Corn Husk

The results of the variance analysis demonstrated that
the provision of nitrogen sources exerted a highly
significant effect on the weight of the corn cobs.
Conversely, the pruning technique treatment did not
demonstrate a statistically significant impact on the weight
of the corn cobs. However, a notable interaction was
observed between providing nitrogen sources and pruning
techniques. The impact of the interaction is elucidated in
Table 4.

Table 4. Average weight of corn cobs with nitrogen source provision and pruning technique.

Pruning (P)

Nitrogen (N) Sources  —55-N0 Bruning) P1 (45 HST Pruning) P2 (55 HST Pruning) Average
N1 (200kg/ha) 434.89 + 31.44 ab 358.89 + 23.30 cd 408.11 + 10.05 cd 400.63 £ 22.26 a
N2 (250kg/ha) 317.33 + 2558 d 417.78 £7.29b 435.55 £ 7.78 ab 390.22 +36.80 b
N3 (300kg/ha) 463.33 £1.93 ab 482.89 £3.47a 440.00 + 10.00 ab 462.07 £12.40 b

Average 405.18 +44.69 a

419.85+35.81a

427.89+9.97a

Note: Numbers followed by the same letter in the same column are not significantly different according to the 5% DMRT test.

According to the data presented in Table 4, the highest
average weight of cob with husk is recorded in the N3
treatment (300 kg/ha), which yields an average of 462.07 g.
Conversely, the N2 treatment (250 kg/ha) exhibits the
lowest average weight, measuring 390.22 g. Regarding
pruning techniques, the P2 treatment (pruning at 55 days
after sowing) achieves the highest average weight at 427.89
g, while the PO treatment (no pruning) results in the lowest
average weight at 405.18 g.
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According to the data presented in Table 4, it is evident
that the combined effects of nitrogen source treatment and
pruning technique significantly influence the weight of the
corn cob. This observation suggests a significant interaction
between these two factors. The optimal value is obtained
from the application of N3P0 (urea at a rate of 300kg/ha
without pruning) at 417.78, while the least desirable value
is observed from the application of N2P0 (hx nitro at a rate
of 250kg/ha without pruning) at 300.33. The weight of the
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maize cob is significantly impacted by the process of seed
formation and the availability of adequate nutrients post-
pollination. Supplying adequate nitrogen during growth is
thought to enhance plant metabolic processes. According to
the findings of Made's study (2020), it was concluded that
the application of 300 kg ha-1 of Urea fertilizer, or its
equivalent of 184 kg N ha-1, resulted in the development of
larger maize cobs and heavier fresh cob weight, which was
statistically distinct from the outcomes of other treatment
methods. The weight of corn cobs, particularly the seeds, is
influenced by the presence of nutrients, as the absorbed
nutrients are utilized by the plants for the synthesis of
proteins, carbohydrates, and fats, culminating in an increase
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in the weight of the cobs due to the accumulation of these
substances in the seeds.

3.5. Length of Corncob Without Husk (cm)

The results of the variance analysis demonstrated that
the provision of nitrogen sources exerted a highly
significant effect on the length of the cob devoid of husks.
Conversely, the pruning technique treatment did not
significantly affect the weight of the cob with husks. The
interaction between providing nitrogen sources and pruning
techniques was not statistically significant. The findings of
this study are elucidated in Table 5.

Table 5. Average length of corn cob without husk with given source nitrogen and pruning techniques

] Pruning (P)

Nitrogen (N) Sources  —55-Nio Brining) P1 (45 HST Pruning) P2 (55 HST Pruning) Average
N1 (200kg/ha) 19.63+0.22 19.60 £ 0.39 1947017 19.60 £ 0.07 b
N2 (250kg/ha) 19.95 + 0.4 19.43 £ 0.32 20.52 +0.26 19.97+031b
N3 (300kg/ha) 20.75 + 0.34 20.93 +0.13 20.01 +0.39 20.57 +0.28 a
Average 20.11+0.33 2 20.02 +0.46 a 20.00 +0.30 a

Note: Numbers followed by the same letter in the same column are not significantly different according to the 5% DMRT test.

The data presented in Table 6 indicates that the
nitrogen treatment N3 (300 kg/ha) yields the greatest
average cob length without husks, measuring 20.57 cm,
whereas the treatment N1 (200 kg/ha) results in the shortest
average length of 19.60 cm. In terms of pruning techniques,
the highest average cob length is observed in the PO
treatment (no pruning), which records a value of 20.11 cm,
while the lowest average is noted in the P2 treatment
(pruning at 55 days after planting), with a measurement of
20.00 cm. Applying different nitrogen sources significantly
influences the length of cobs without husks. This effect is
likely attributed to the optimal availability of nutrients
provided by the nitrogen sources, which ensures a proper
balance of macro and micronutrients essential for plant
health. Effective fertilization practices can enhance both
growth and yield’s qualitative and quantitative aspects.

Kresnatita (2019) emphasized that adequate nitrogen
fertilization leads to optimal development of plant organs
and an increase in photosynthate production, ultimately
enhancing overall plant productivity.

3.6. Number of Rows of Seeds Per Cob

The results of the variance analysis demonstrated that
the provision of nitrogen sources exhibited a highly
significant effect on the number of rows of seeds per ear.
Conversely, the pruning technique treatment exhibited no
statistically significant impact on the weight of the ear
devoid of husks. The interaction between providing
nitrogen sources and pruning techniques was not
statistically significant. The findings of this study are
elucidated in Table 6.

Table 6. Average number of rows of seeds per cob with nitrogen source provision and pruning technique.

. Pruning (P)

Nitrogen (N) Sources 55 Xi5 Bruning) P1 (45 HST Pruning) P2 (55 HST Pruning) Average
N1 (200kg/ha) 36.33 £019 36.33 £0.69 36.34 £ 0.67 3633000 ¢
N2 (250kg/ha) 38.00 +0.33 38.22 +0.49 39.00 +0.19 38.41+0.30 b
N3 (300kg/ha) 4178 +1.28 4156 +0.87 4011 +0.95 4115+052a
Average 38.70+1.61a 38.71+£153a 38.48+1.12a

Note: Numbers followed by the same letter in the same column are not significantly different according to the 5% DMRT test.

According to the data presented in Table 6, it can be
observed that the greatest mean number of seed rows per
cob is found in N3 (300kg/ha) at 41.15, whereas the lowest
average value of 36.33 is obtained in N1 (200kg/ha). The
pruning technique treatment showed the highest average in
P1 (pruning 45 HST) with a value of 38.71 and the lowest
in the P2 treatment (pruning HST) with a value of 38.48.
This is attributable to the significant impact of the genetic
composition of the seeds utilized in determining the
number of rows on the cob. According to Saputra and
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colleagues (2018), genetic factors significantly influence
the number of seed rows, resulting in consistent production
of the same number of seed rows within a specific variety
of sweet corn. According to Marliah et al. (2020), plants
will not yield optimum results without access to the
necessary nutrients. Fertilization can potentially enhance
both the qualitative and quantitative growth and vyields of
crops. According to Kresnatita (2019), adequate nitrogen
fertilization is essential for optimizing the growth of plant
organs and increasing photosynthate formation, ultimately
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contributing to enhanced plant production.

4. Conclusion

Applying a nitrogen source (urea 300 kg/ha) yielded
the most favorable outcomes regarding plant height at 50,
60 days after sowing (HST) and at harvest and stem
diameter at 50, 60 HST, and at harvest. Additionally, it
positively impacted the weight of cobs with husks. As a
result, corn production was recorded at 10.79 tons per
hectare. Applying the pruning technique (specifically,
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