Research Article

Crop Life

Check for
updates

Effect of Takakura Compost Application on the Growth
Performance of Eggplant (Solanum melongena L.)

Lia Waroca, M. Nur &

[The author informations are in the declarations section. This article is published by ETFLIN in Crop Life, Volume 1, Issue 1, 2025, Page

26-34. DOI 10.58920/etflin000000 (pending update; Crossmark will be active once finalized)]

Received: 30 September 2025
Revised: 25 November 2025

Accepted: 28 November 2025
Published: 30 December 2025

Editor: Iskandar

This article is licensed under a
Creative Commons Attribution 4.0
International License. © The author(s)
(2025).

Keywords: Takakura compost,
Eggplant, Plant height.

Abstract: Eggplant production frequently faces constraints due to low soil fertility
and improper nutrient management, resulting in suboptimal plant performance.
This study investigated the effect of Takakura compost on the growth, flowering,
and yield performance of four eggplant varieties (purple, green, white, and finger-
shaped). The experiment was conducted using a factorial design with four
compost doses (0, 190, 380, and 570 g/polybag) and analyzed through ANOVA
followed by HSD at 5%, with three replications to ensure randomization validity.
Compost application significantly improved plant height, flowering time, fruit set,
and yield attributes; however, certain variables demonstrated non-significant
varietal X compost interactions. The highest plant height (48.91 cm) and earliest
flowering time (30 days) were recorded at 570 g/polybag in purple, green, and
white varieties. Fruit set reached 86.33% in purple and white eggplants, and the
highest fruit number was 13 fruits/plant with a corresponding fruit weight of
2065.67 g (82.6 t/ha). In contrast, finger-shaped eggplant produced lower yields
across treatments. Overall, Takakura compost at 570 g/polybag enhanced
eggplant growth and productivity, particularly in purple, white, and green
varieties, while interaction variations among varieties should be taken into

account.

Introduction
Eggplant (Solanum melongena L.) is an important
horticultural crop in tropical and subtropical regions, valued
for its nutritional content, culinary versatility, and economic
significance (1). In Indonesia, eggplant is widely cultivated,
with purple varieties being the most common in Riau
Province due to strong consumer preference (2). Despite its
high potential, eggplant productivity in many regions
remains below optimal levels, primarily due to limited soil
fertility, inadequate nutrient management, and continued
dependence on chemical fertilizers. National agricultural
statistics indicate that vegetable production, including
eggplant, has fluctuated in recent years in response to
environmental stressors and management challenges (3).
Declining soil organic matter and reduced nutrient
availability further restrict yields, highlighting the urgency for
more sustainable and efficient fertilization approaches (4).
To support sustainable agriculture, the use of organic
amendments has increasingly become a priority as an
alternative to chemical fertilizers (5). Compost not only
provides essential macronutrients such as nitrogen (N),
phosphorus (P), and potassium (K), but also improves soil
structure, enhances microbial activity, and promotes long-
term soil fertility (6). Among various household-level
composting innovations, the Takakura method represents a
simple, low-cost, and environmentally friendly approach that

utilizes kitchen and market waste (7). Previous studies
indicate that Takakura compost offers balanced nutrients
and complies with several national and international
standards for organic fertilizers, although its effectiveness
may vary depending on crop type and dosage (8). Research
on tomatoes, chili peppers, and green beans has shown
positive effects of Takakura compost on plant growth and
yield; however, comprehensive evaluations of its application
in eggplant cultivation, particularly across different varietal
types, remain limited.

This study seeks to address this research gap by
assessing the response of multiple eggplant varieties to
Takakura compost application. The novelty of the present
research lies in simultaneously examining varietal
performance and compost dosage under controlled
experimental conditions to better understand the interaction
between genotype and organic nutrient management. We
hypothesize that Takakura compost, through improved
nutrient availability, will enhance vegetative growth,
reproductive traits, and overall yield performance across
eggplant varieties. To evaluate this hypothesis, a factorial
randomized complete block design was implemented,
combining four eggplant varieties (purple, green, white, and
finger-shaped) with graded levels of Takakura compost. The
findings are expected to provide scientific evidence
supporting sustainable eggplant production strategies in
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Riau and similar agroecological regions, with broader
relevance to household-level organic waste recycling and
food security initiatives.

Methodology

Study Design and Site

A factorial experiment was conducted using a randomized
complete block design (RCBD) to evaluate the effects of
Takakura compost on the growth and yield performance of
four eggplant (Solanum melongena L.) varieties. The study
was carried out from June to September 2021 at the
Experimental Farm of the Faculty of Agriculture, Universitas
Islam Riau, Pekanbaru, Riau Province, Indonesia (0°31" N,
101°27" E). The site is characterized by a humid tropical
climate with an average daily temperature of 26-30 °C,
relative humidity of 75-85%, and annual rainfall of
approximately 2,400 mm.

Plant Material and Treatments

Four eggplant varieties representing morphological and
genetic diversity were used: purple (Mustang F1), green
(Hitavi F1), white (Kania F1), and finger-shaped (Tunjuk
Bintang Asia). Takakura compost was prepared from
household and market organic waste vegetable residues,
fruit peels, rice leftovers, and leaves through aerobic
fermentation using rice bran and rice husks as bulking
agents. Prior to application, the compost was analyzed to
determine its nutrient composition and ensure batch
uniformity; pH, C-organic, total N, P.0s, and Kz0 contents
were verified to comply with national organic fertilizer
standards. Four compost application levels were evaluated: 0
g/polybag (control), 190 g/polybag (7.6 t/ha equivalent), 380
g/polybag (15.2 t/ha), and 570 g/polybag (22.8 t/ha). The
selection of compost doses (190, 380, and 570 g/polybag)
was based on the conversion of national standard organic
fertilizer recommendations contained in SNI 19-7030-2004
and the average farmer field application range (7-23 t/ha).
Therefore, the 190, 380, and 570 g/polybag doses represent
low, medium, and high organic fertilizer inputs to determine
biological responsiveness across eggplant varieties under
varying nutrient intensities. Treatments were arranged in a 4
x 4 factorial with three replications, resulting in 48
experimental units. Each unit consisted of four plants, with
two randomly selected as samples, yielding 192 plants.

Experimental Procedures

Seedlings were raised in polybags (10 x 15 cm) filled with a
sterilized substrate mixture of topsoil, poultry manure, and
rice husks (1:1:1, v/v/v). Seeds were pre-soaked in 40 °C
water for 40 min to enhance germination and maintained
under a transparent polyethylene cover. After four weeks,
seedlings with uniform height (7-10 cm) and four true leaves
were transplanted into 35 x 40 cm polybags containing 5 kg
of topsoil. Compost treatments were incorporated thoroughly
into the growth medium at transplanting. Polybags were
arranged at 50 x 50 cm spacing within plots separated by 50
cm alleys.

Plants were irrigated twice daily, except during rainfall
events, with an approximate application of 600-700 mL of
water per plant per irrigation cycle (equivalent to = 1.2-1.4
L/day). Rainfall during the experimental period averaged 6-9
mm/day, ensuring that plants did not experience drought or
waterlogging stress. Hand-weeding was performed manually
at 14, 28, and 42 days after transplanting (DAT). The use of

Takakura compost also helped stabilize soil moisture through
improvements in soil physical, chemical, and biological
properties, including enhanced aggregate structure, greater
porosity, increased cation exchange capacity, and
stimulation of beneficial microbial activity, which collectively
contributed to more balanced water retention and nutrient
availability. Apical side shoots were pruned at 21, 28, and 35
DAT to improve allocation of assimilates toward fruit
formation. To prevent severe pest and disease pressure that
could confound treatment effects, chemical pesticides
(Curacron 500EC, 1 mL/L; Lannate 40SP, 2 g/L) and fungicide
(Dithane M-45, 3 g/L) were applied only when infestation
thresholds were reached. The use of pesticides was
documented to ensure transparency in evaluating potential
bias in treatment effects. No synthetic chemical fertilizers
were applied in any treatment throughout the experiment to
ensure that plant responses reflected the effects of Takakura
compost exclusively.

Measured Variables

Growth variables included plant height (recorded weekly
until flowering), days to 50% flowering, and days to 50%
maturity. Reproductive parameters included fruit set (%),
number of fruits per plant, mean fruit weight, and total yield
per plant. Post-harvest residues were assessed as the
number of unharvested fruits per plant at the end of the
study.

Data Analysis

Data were subjected to analysis of variance (ANOVA)
appropriate for the factorial RCBD. When significant
differences were detected, mean separation was performed
using the Honestly Significant Difference (HSD) test at a 5%
probability level. Statistical analyses were conducted using
agronomic data analysis software, and assumptions of
normality and homogeneity of variance were tested prior to
ANOVA.

Results and Discussion

Plant Height (cm)

Analysis of variance indicated that the interaction between
eggplant variety and Takakura compost application was not
significant for plant height. However, both factors
independently exerted significant effects. Mean plant height
at 28 days after transplanting (DAT) is presented in Table 1.

Finger-shaped eggplant (G4) produced the tallest plants
(45.92 cm), significantly exceeding the other varieties.
Similarly, compost application at 570 g/polybag (A3) resulted
in the highest mean plant height (48.91 cm), significantly
greater than all other treatments.

The positive effect of Takakura compost is attributable
primarily to its supply of N, P, and K, which support key
physiological processes required for vegetative growth.
Although initial and final soil conditions were not quantified
in this study, the improved plant response may indicate
indirect enhancement of soil physical, chemical, and
biological properties through compost mineralization, which
is consistent with the functional characteristics of organic
amendments reported in previous studies. Adequate organic
matter incorporation improves nutrient solubility and root
development, which increases nutrient uptake efficiency.
Nitrogen is critical for vegetative growth, while phosphorus
supports cell division and the formation of new tissues (roots,
stems, and leaves). Potassium and phosphorus allthough
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Table 1. Mean plant height of eggplant at 28 days after transplanting under different varieties and Takakura compost

application rates.

Eggplant Variety (G) 0 g (AO) 190 g (A1)
Purple (G1) 3391 39.66
Green (G2) 33.91 39.00
White (G3) 33.58 39.55
Finger-shaped (G4) 36.98 44.33
Mean 34.60° 40.63°

380 g (A2) 570 g (A3) Mean
43.33 46.33 40.81°
44.00 48.00 41.22°
44.39 47.66 41.29°
48.70 53.66 45.92°
45.10° 48.91°

Note: Coefficient of variation (CV) = 7.15%. HSD (variety x compost) = 9.20; HSD (main effects) = 3.35. Means followed by the
same lowercase letter are not significantly different at p < 0.05 according to the Honestly Significant Difference (HSD) test.
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Figure 1. Plant height of eggplant under Takakura compost application.

varietal differences were minor except for finger shaped
eggplant, this pattern may reflect genotype nutrient
interaction rather than confirmed environmental balance, as
soil properties were not directly measured. Nevertheless, the
similar growth response in purple, green, and white varieties
suggests that Takakura compost at the applied dosages
provided sufficient nutrients to support vegetative growth
across most genotypes. This is consistent with Santosa and
Sumarni (2016), who emphasized that optimal plant growth
requires favorable and well-balanced factors such as soil
moisture, aeration, and nutrient availability (10). The
temporal pattern of eggplant plant height during the
vegetative phase under different Takakura compost
application rates is presented in Figure 1.

The growth curve a progressive increase in plant height
at 7, 14, 21, and 28 days after transplanting across all
combinations of eggplant varieties and Takakura compost
treatments, reflecting vegetative development only. This
pattern represents the vegetative phase rather than the full
harvest cycle, as plant height measurements concluded
before reproductive maturity. The line styles have been
modified using different markers in addition to distinct colors
to improve visual distinction among treatments. Nitrogen
supports vegetative growth by stimulating cell division and
elongation, phosphorus promotes new tissue formation, and
potassium enhances overall physiological activity. Together,
these nutrients contribute to stem elongation and higher
plant stature.

The physiological basis of height increment lies in active
cell division and elongation at the apical meristem.

Supplementation with organic matter rich in nitrogen
increases total soil N, sustains photosynthetic activity, and
accelerates vegetative development. The vegetative
response aligns with the macronutrient composition of the
Takakura compost applied in this experiment (N = 0.59%, P
= 0.41%, and K = 0.40%), as previously described in the
Methods section. The availability of these nutrients likely
supported apical meristem activity and accelerated stem
elongation during vegetative growth. These values are
consistent with prior reports showing that Takakura compost
enriched with rice husk and bran meets the general
standards for organic fertilizer quality (SNI 19-7030-2004,
international standards, and the Indonesian Ministry of
Agriculture), though it remains below the nutrient thresholds
of PT PUSRI fertilizer standards (11).

Among varieties, finger-shaped eggplant recorded the
greatest mean height (45.92 cm). However, this was lower
than the 56.91 cm reported by Ginting (2020) for the same
variety fertilized with Biosugih and organic NPK (12). This
suggests that the maximum dose of Takakura compost
applied in this study (570 g/polybag) may not have been
sufficient to fully meet the nutrient requirements of eggplant
for optimal height growth.

Days to Flowering
Analysis of variance revealed significant effects of both
eggplant variety and Takakura compost application, as well
as their interaction, on days to flowering. Mean values are
presented in Table 2.

The earliest flowering (30 days after transplanting, DAT)
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Table 2. Mean days to flowering of eggplant under different varieties and Takakura compost application rates.

Eggplant Variety (G) 0 g (AO) 190 g (A1)
Purple (G1) 35.00° 32.66°
Green (G2) 34.33" 31.66™
White (G3) 35.33% 32.33*°
Finger-shaped (G4) 52.00° 45.33'
Mean 39.16° 35.50°

380 g (A2) 570 g (A3) Mean
30.33* 30.00° 32.00°
30.33* 30.00° 31.58°
30.66™ 30.00° 32.08°
40.00° 36.66™ 43.50°
32.83° 31.66°

Note: Coefficient of variation (CV) = 4.68%. HSD (variety x compost) = 4.95; HSD (main effects) = 1.80. Means followed by the
same lowercase letter are not significantly different at p < 0.05 according to the Honestly Significant Difference (HSD) test.

Table 3. Mean percentage of flowers developing into fruits of eggplant under different varieties and Takakura compost

application rates (%).

Eggplant Variety (G) 0g (AO) 190 g (A1)
Purple (G1) 48.48f 63.11%
Green (G2) 48.48' 57.84°
White (G3) 48.48' 65.02°°
Finger-shaped (G4) 48.48f 57.84°
Mean 48.48° 60.95°

3809 (A2) 5709 (A3) Mean
69.84> 86.33° 66.94°
70.53* 73.85° 62.67°
70.53*¢ 86.33° 67.59°
69.64" 73.41" 62.34°
70.14° 79.98°

Note: Coefficient of variation (CV) = 4.35%. HSD (variety x compost) = 8.58; HSD (main effects) = 3.13. Means followed by the
same lowercase letter are not significantly different at p < 0.05 according to the Honestly Significant Difference (HSD) test.

was observed in purple, green, and white eggplant when
supplied with 570 g/polybag of Takakura compost (G1A3,
G2A3, G3A3). These treatments did not differ significantly
from several other combinations with compost application
but were significantly earlier than most control treatments.
The latest flowering was recorded in finger-shaped eggplant
without compost (G4A0), which required 52 DAT.

Nutrient availability clearly influenced flowering time,
with phosphorus playing a critical role in floral induction and
reproductive development. Adequate P enhances root
growth, reduces flower and fruit drop, strengthens stems,
and accelerates floral initiation and seed formation (13)
Balanced nutrient supply through Takakura compost likely
optimized photosynthesis and metabolic processes, thereby
promoting earlier flowering. Conversely, nutrient deficiencies
delayed flowering, as observed in untreated controls.These
findings are consistent with previous reports. Marlina et al.
(2015) emphasized that both genetic traits and
environmental factors, such as temperature, light intensity,
and photoperiod, determine the timing of flowering (14).
Similarly, nutrient imbalances disrupt plant metabolism,
leading to delayed reproductive transitions (15). In this
study, the compost-treated purple, green, and white
varieties flowered at 30 DAT, aligning with varietal
descriptions. By contrast, later flowering (40.22 days) was
observed under NPK (16:16:16, 30 g/plant), indicating that
Takakura compost supplied sufficient nutrients for optimal
flowering induction (16).

Percentage of Flowers Developing into Fruits
Analysis of variance indicated that both eggplant variety and
Takakura compost application, as well as their interaction,
significantly affected the percentage of flowers developing
into fruits. Mean values are presented in Table 3.

The highest fruit set (86.33%) was recorded in purple and

white eggplant treated with 570 g/polybag of Takakura
compost (G1A3 and G3A3), significantly surpassing all other
treatments. In contrast, the lowest fruit set (48.48%)
occurred across all varieties without compost application
(A0). Fruit set percentage is strongly influenced by nutrient
availability and environmental factors. Adequate phosphorus
plays a decisive role in generative development, enhancing
flower retention, pollination success, and fruit formation.
Phosphorus is essential in energy transfer, photosynthesis,
and respiration processes (17), and its mineralization from
organic matter during compost decomposition makes it
readily available for plant uptake (18). Consistent with
Sinaga et al. (2017), sufficient P supply promotes higher
flowering and fruiting success, accelerating fruit set (19).
The results of this study (86.33%) exceeded those of
previous research, which reported 82.74% fruit set in purple
eggplant fertilized with 200 g/polybag of poultry manure and
pollinated with Heterotrigona. These findings highlight the
potential of Takakura compost, at optimal doses, to enhance
reproductive efficiency in eggplant cultivation (20).

Days to Harvest

Analysis of variance revealed that eggplant variety, Takakura
compost application, and their interaction had a significant
effect on the number of days to harvest. The mean values
are summarized in Table 4.

The shortest harvest period was recorded in white
eggplant treated with 570 g/polybag of Takakura compost
(G3A3, 47.50 days), not significantly different from purple
eggplant at the same compost level (G1A3, 49.00 days).
Conversely, the longest harvest time was observed in finger-
shaped eggplant without compost (G4A0, 64.00 days).

Nutrient availability, particularly phosphorus and
potassium, played a critical role in accelerating harvest
maturity by supporting photosynthesis, carbohydrate
translocation, and reproductive development. Adequate
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Table 4. Mean days to harvest of eggplant under different varieties and Takakura compost application rates (days).

Eggplant Variety (G) 0 g (A0) 190 g (A1)
Purple (G1) 54.33%" 52.66"
Green (G2) 57.66' 57.16'
White (G3) 54.83%" 52.66%
Finger-shaped (G4) 64.00¢ 60.33
Mean 57.70° 55.70°

380 g (A2) 570 g (A3) Mean
51.16% 49.00® 51.79°
56.00°" 53.83° 56.16"
50.00™ 47.50° 51.25°
56.50" 55.00°" 58.95°
53.41° 51.33°

Note: Coefficient of variation (CV) = 1.05%. HSD (variety x compost) = 1.74; HSD (main effects) = 0.63. Means followed by the
same lowercase letter are not significantly different at p < 0.05 according to the Honestly Significant Difference (HSD) test.

Table 5. Mean number of fruits per plant in eggplant under different varieties and Takakura compost application rates.

Eggplant Variety (G) 0 g (A0) 190 g (A1)
Purple (G1) 5.66" 8.33¢
Green (G2) 5.66" 7.66
White (G3) 5.66" 8.66°"
Finger-shaped (G4) 6.00%" 7.33°
Mean 5.75° 8.00°

380 g (A2) 570 g (A3) Mean
11.66™ 13.00° 9.66°
9.66% 11.00% 8.50°
11.66™ 13.00° 9.75°
10.33¢ 12.00* 8.91°
10.83° 12.25°

Note: Coefficient of variation (CV) = 5.20%. HSD (variety x compost) = 1.46; HSD (main effects) = 0.53. Means followed by the
same lowercase letter are not significantly different at p < 0.05 according to the Honestly Significant Difference (HSD) test.

Table 6. Mean fruit weight per plant in eggplant under different varieties and Takakura compost application rates (g).

Eggplant Variety (G) 0 g (AO) 190 g (A1)
Purple (G1) 516.22" 985.67°
Green (G2) 479.94% 797.71°
White (G3) 516.13" 959.46"
Finger-shaped (G4) 118.36' 233.26"
Mean 407.66" 744.02¢

380 g (A2) 570 g (A3) Mean
1449.15° 2005.44° 1239.12°
1108.77° 1786.57° 1043.25°
1487.94° 2065.67° 1257.30°
363.66%" 559.60" 318.72°
1102.38° 1604.32°

Note: Coefficient of variation (CV) = 5.59%. HSD (variety x compost) = 164.27; HSD (main effects) = 59.85. Means followed by the
same lowercase letter are not significantly different at p < 0.05 according to the Honestly Significant Difference (HSD) test.

organic amendment not only provides macro- and
micronutrients but also improves soil physical, chemical, and
biological properties, ensuring a balanced nutrient release
that avoids toxicity while maintaining sustained growth (21).
Vigorous vegetative development also contributed to earlier
flowering and subsequently earlier harvest, consistent with
the findings of Wahyudi (2011) (22).

The observed harvest times for purple (49.00 days) and
white eggplant (47.50 days) were earlier than the varietal
descriptions (50 and 49-52 days, respectively). However,
they were slightly later than the 45 days reported by Sumitro
et al. (2018) for purple eggplant treated with oil palm waste
bokashi (3780 g/plot) and organic NPK (60 g/plant) (23).
These results underscore the effectiveness of Takakura
compost in advancing harvest maturity, particularly at higher
application rates.

Number of Fruits per Plant
Analysis of variance showed that both eggplant variety and
Takakura compost application, as well as their interaction,
significantly influenced the number of fruits per plant. The
mean values are presented in Table 5.

The highest fruit number (13.00 fruits/plant) was
obtained in purple and white eggplant with 570 g/polybag of
Takakura compost (GlA3 and G3A3), not significantly

different from finger-shaped eggplant at the same compost
level (G4A3). The lowest fruit number (5.66 fruits/plant) was
recorded in purple, green, and white eggplants without
compost.

Higher fruit production at optimal compost levels is
attributable to the availability of essential nutrients,
particularly N, P, and K, which support flowering, fruit
initiation, and development. Phosphorus and potassium play
key roles in carbohydrate translocation, cell division, and
fruit set, while nitrogen supports protein synthesis and
overall growth (24). Organic fertilization also improves soil
structure and microbial activity, enhancing nutrient uptake
and photosynthesis (25).

The fruit numbers observed in this study (maximum 13
fruits/plant) were lower than those reported by Astiani
(2018), who obtained 29.33 fruits/plant in purple eggplant
with NPK Phonska (15 g/plant) (26). However, they were
considerably higher than those reported by Ikhsan (2020),
where the application of vermicompost (2 kg/polybag)
combined with liquid organic fertilizer (600 mL/polybag)
resulted in only 3.11 fruits/plant in white eggplant.
Differences in productivity across studies likely reflect
varietal genetics, nutrient regimes, and crop management,
as well as the decline in reproductive potential with plant
age.
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Fruit Weight per Plant

Analysis of variance showed that both eggplant variety and
Takakura compost application, as well as their interaction,
had a significant effect on fruit weight per plant. The mean
values are presented in Table 6.

The highest fruit weight (2065.67 g/plant, equivalent to
82.6 t/ha) was obtained in white eggplant with 570 g/polybag
of Takakura compost (G3A3), which was not significantly
different from purple eggplant at the same level (G1A3,
2005.44 g/plant). The lowest fruit weight was observed in
finger-shaped eggplant without compost (G4A0, 118.36
g/plant).

The increase in fruit weight with compost application
reflects improved nutrient availability, particularly N, P, and
K, which are critical for carbohydrate synthesis, protein
formation, and fruit development (20). Nitrogen promotes
protein synthesis, phosphorus supports reproductive
processes, and potassium enhances carbohydrate
translocation and cell expansion. Organic amendments also
improve soil structure, water retention, and microbial
activity, ensuring sustained nutrient supply and better plant
productivity (27).

The results are comparable to or higher than previous
studies. White eggplant fruit weight in this study (2.06
kg/plant) was lower than that reported by Halomoan (2020)
(28) with NPK Phonska and rice-wash water (2.87 kg/plant)
but exceeded the 1.23 kg/plant reported by Indrawati (2020)
using vermicompost in purple eggplant (29). These findings
confirm the effectiveness of Takakura compost in enhancing
yield, particularly at higher application rates.

Fruit Weight per Fruit

Analysis of variance showed that eggplant variety, Takakura
compost application, and their interaction significantly
influenced fruit weight per fruit. Mean values are presented
in Table 7.

The heaviest fruits were obtained in green eggplant
treated with 570 g/polybag of Takakura compost (G2A3,
162.41 g), which did not differ significantly from purple
(G1A3) and white eggplant (G3A3). The smallest fruit weight
was observed in finger-shaped eggplant without compost
(G4A0, 19.72 q).

Improved fruit weight at higher compost levels can be
attributed to the enhanced supply of N, P, and K. Nitrogen
supports protein and chlorophyll synthesis, phosphorus is
essential for reproductive growth and cell division, and
potassium promotes carbohydrate translocation and fruit
enlargement. The nutrient composition of Takakura compost
(N 0.59%, P 0.41%, K 0.40%) provides balanced nutrition to
sustain fruit development. Organic amendments also
improve soil structure and microbial activity, increasing
nutrient uptake efficiency. Physiological balance between
carbohydrate production and fruit load further explains
variation in fruit weight. Adequate photosynthesis and
assimilate partitioning lead to higher accumulation of starch
and sugars in the fruit, thus increasing individual fruit mass.
These findings align with Merliana et al. (2015), who
emphasized the role of macro- and micronutrients in
enhancing meristem activity, photosynthesis, and overall
fruit growth (30). The observed fruit weight in green
eggplant (162.41 g) slightly exceeded its varietal description
(161 g), indicating favorable nutrient availability under
Takakura compost. this study achieved markedly higher fruit

weight, confirming the effectiveness of Takakura compost in
improving fruit quality.

Fruit Remnants per Plant

Analysis of variance indicated that Takakura compost
application significantly affected the number of fruit
remnants per plant, whereas eggplant variety and its
interaction with compost application showed no significant
effects. The mean values are presented in Table 8.

The lowest fruit remnant was observed in plants without
compost application (1.00 fruit), while the highest value was
obtained with 570 g/polybag of Takakura compost (1.96
fruits). Although varietal differences were statistically
nonsignificant, finger-shaped eggplant (G4) exhibited the
highest mean value (1.50 fruits).

Reduced fruit remnants in compost-amended treatments
suggest improved nutrient availability and physiological
efficiency in fruit set and retention. Takakura compost,
containing N, P, and K, enhances soil structure, water
retention, and microbial activity, thereby facilitating better
nutrient absorption. These improvements reduce fruit
abortion and promote more effective resource allocation to
developing fruits.

Physiological limitations, such as competition for
assimilates, may also explain the occurrence of fruit
remnants. Plants often cannot sustain all initiated fruits to
maturity if the nutrient and carbohydrate supply is
insufficient (31). External factors, such as reduced soil
fertility or suboptimal metabolism, can also lower fruit
retention (32).

Compared with Halomoan S. (2020), who reported 4.33
fruit remnants per plant under rice-wash water treatment
(28), the present study found substantially lower values
(maximum 2.00 fruits), indicating that Takakura compost use
reduces residual fruits and enhances productive fruit
development.

The significant interaction effects observed in several
yield and reproductive variables indicate that the
performance of compost treatments was not solely
determined by compost dosage, but rather depended on
varietal response mechanisms. While plant height was
predominantly affected by the main effects of variety and
compost separately, reproductive parameters such as days
to flowering, fruit set percentage, number of fruits, and fruit
weight were strongly shaped by interaction components.
This pattern suggests that the benefits of nutrient availability
from Takakura compost were fully expressed only when
matched with genotypes possessing high nutrient-use
efficiency, as reflected in the purple, white, and green
varieties. Therefore, generalizing treatment effects without
distinguishing between main and interaction effects may
lead to overinterpretation of compost performance,
emphasizing that fertilization strategy and varietal selection
act synergistically to achieve optimal yield outcomes.

The consistently lower response of the finger-shaped
variety across most variables further supports the presence
of genotype nutrient limitations, rather than inefficiency of
the Takakura compost itself. Finger shaped eggplant is
characterized by inherently smaller fruit size and lower
biomass potential, resulting in reduced sink strength and
limited assimilate allocation to reproductive organs even
under elevated nutrient availability. Previous agronomic
descriptions of this variety also report slower generative
transitions and lower photosynthate accumulation, which
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Table 7. Mean fruit weight per fruit in eggplant under different varieties and Takakura compost application rates (g).

Eggplant Variety (G) 0 g (A0) 190 g (A1)
Purple (G1) 91.42¢ 118.40¢
Green (G2) 85.36° 104.29*
White (G3) 91.00° 144.06%
Finger-shaped (G4) 19.72° 31.78°
Mean 71.87° 99.63"

380 g (A2) 570 g (A3) Mean
124.09° 154.26° 122.04°
115.20¢ 162.41° 116.81°
127.53" 160.74° 130.83°
34.17° 46.62' 33.07°
100.25° 131.00°

Note: Coefficient of variation (CV) = 6.44%. HSD (variety x compost) = 19.73; HSD (main effects) = 7.19. Means followed by the
same lowercase letter are not significantly different at p < 0.05 according to the Honestly Significant Difference (HSD) test.

Table 8. Mean number of fruit remnants per plant in eggplant under different varieties and Takakura compost application

rates (fruit).

Eggplant Variety (G) 0 g (AO) 190 g (A1) 380 g (A2) 570 g (A3) Mean
Purple (G1) 1.00 1.00 1.33 2.00 1.33°
Green (G2) 1.00 1.00 1.66 2.00 1.41°
White (G3) 1.00 1.00 1.50 1.83 1.33°
Finger-shaped (G4) 1.00 1.16 1.83 2.00 1.50°
Mean 1.00° 1.04° 1.58° 1.96°

Note: Coefficient of variation (CV) = 14.62%. HSD (variety x compost) = 0.62. Means followed by the same letter within a column
are not significantly different at p < 0.05 according to the Honestly Significant Difference (HSD) test.

may restrict its ability to convert increased nutrients into
greater yield. Consequently, enhancing the productivity of
finger shaped eggplant likely requires genotype specific
management strategies or supplemental nutrient
approaches, rather than merely increasing compost dosage.

Building on these interaction-based and genotype
specific interpretations, a broader physiological synthesis
across parameters further reinforces the observed response
pattern. The variations in plant growth and yield cannot be
attributed solely to numerical differences in the data tables,
but rather to shifts in soil plant nutrient dynamics following
compost application. Through mineralization, Takakura
compost progressively increased the availability of N, P, and
K, thereby improving root system architecture, carbohydrate
partitioning, and sink capacity mechanisms that collectively
explain the parallel improvements in plant height, flowering
transition, fruit set, and yield traits. Although soil chemical
properties before and after treatment were not quantified in
this study, the consistency of the physiological responses
across growth phases indicates that Takakura compost
functioned not only as a nutrient source but also as a soil
conditioner capable of enhancing nutrient use efficiency.
Future research should integrate soil and compost NPK
dynamics to more precisely quantify this mechanistic
linkage.

Conclusion

Application of Takakura compost significantly enhanced
vegetative growth, flowering, fruit set, and yield components
of eggplant, thereby fulfilling the objective of assessing
varietal responses to different compost dosages. The optimal
agronomic performance was consistently obtained at 570
g/polybag in purple, white, and green varieties, while the
finger-shaped variety exhibited lower productivity, indicating
genotype-nutrient limitations rather than compost
inefficiency. Although the results demonstrate the potential

of Takakura compost to improve crop performance, the use
of chemical pesticides in this study indicates that compost
application alone does not represent a fully organic
production system. Furthermore, because the experiment
was conducted under controlled polybag conditions,
extrapolation to field-scale production and different
agroecological environments should be made cautiously and
warrants further investigation.
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