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Abstract 
Aim: This study aimed to determine the effects of integrating inorganic fertilizer with organic amendments on the 
growth and yield of eggplant. 
Methodology: A field experiment was carried out at the College of Agriculture, Isabela State University Cauayan 
Campus, City of Cauayan, Isabela, to evaluate the response of eggplant (Solanum melongena L.) to varying levels of 
inorganic fertilizer in combination with vermichar and seaweed extract as biostimulants. Generally, the study aimed to 
determine the effects of integrating inorganic fertilizer with organic amendments on the growth and yield of eggplant. 
A total of seven treatments, including a control, were laid out in a Randomized Complete Block Design (RCBD).  
Results: Findings of the study showed that among the treatment’s combinations, the application pf 80-20-30 kg NPK 
ha⁻¹, 10 bags of Vermichar, and Trichoderma consistently outperformed all the measured parameters such as plant 
height at 30, 60 and 90 days after planting, number of branches and fruits.  Other parameters such as the length, 
diameter, weight of fruits per plant, per sampling area and computed fruit yield per 1000 square meters were produced 
by the aforementioned treatment. This treatment also resulted in increased fruit production by 13.93% over the control. 
Conclusion: Demonstrating the beneficial combination of inorganic fertilizer with organic biostimulants like 
Trichoderma and Vermichar resulted to better plant growth and fruit development. These findings highlight the 
synergistic effect of integrating inorganic fertilizer with organic biostimulants such as Vermichar and Trichoderma 
resulted to an enhanced nutrient availability and increased crop productivity. 
Keywords: Trichoderma, vermichar, seaweed extract, biostimulants, synergistic effect 

 

INTRODUCTION 

Eggplant (Solanum melongena L.) is widely cultivated in tropical and subtropical climates, particularly valued 
for its nutritional content, including bioactive compounds such as vitamins, minerals, phenolic compounds, dry matter, 
and essential macronutrients. The secondary metabolites in eggplant, including glycoalkaloids, antioxidants, and 
vitamins, are considered the primary contributors to its health-promoting properties (Saha et al., 2023). 

Eggplants grow best in well-drained, fertile soils like sandy loam or clay loam, with a pH level ranging from 
5.5 to 6.8. Their deep taproot system allows them to endure dry conditions. In the Philippines, eggplant is one of the 
top vegetable crops in terms of production value, cultivated across more than 20,000 hectares, primarily by smallholder 
farmers with plots ranging from 0.5 to 2 hectares. The national yield averages about 9.95 tons per hectare, which is 
considerably lower than the average yield seen in Asia and globally. Eggplant farming is crucial for smallholder farmers, 
providing them with vital income while helping to meet the growing food demand associated with population growth. 

Despite its significance, the excessive use of chemical fertilizers in eggplant cultivation has led to soil 
degradation, diminished microbial diversity, and adverse environmental impacts. This highlights the urgent need to 
adopt sustainable agricultural practices that preserve plant health and soil fertility. The exploration of alternative organic 
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fertilizers is critical for not only improving eggplant yields but also fostering more sustainable, environmentally friendly 
farming methods. 

One such alternative is vermichar, a blend of vermiculture and biochar that has been enriched with 
Trichoderma. This combination has demonstrated benefits in improving soil structure, increasing water retention, and 
enhancing plant growth. Trichoderma, a genus of fungi, is also recognized for its ability to act as a biocontrol agent 
and plant growth enhancer. It works by outcompeting harmful pathogens, enhancing plant immunity, and improving 
nutrient absorption. Additionally, seaweed-based foliar fertilizers, derived from seaweed extracts, are known to supply 
essential nutrients, growth-promoting hormones, and to improve plant resistance to various stressors, including 
drought, salinity, and pest infestations. 

Although individual studies have highlighted the positive effects of Trichoderma, vermichar, and seaweed-
based foliar fertilizers on soil health and crop productivity, there is limited research on the combined application of 
these treatments, particularly concerning their impact on eggplant yield. The principles of organic farming, as outlined 
in Sustainable Development Goal (SDG) 2 Zero Hunger are integral in promoting efforts to reduce hunger, improve 
nutrition, and support a more sustainable global food system. Organic farming practices present a promising route to 
achieving these objectives. This study aims to provide farmers with an innovative, cost-effective approach to boost 
eggplant productivity while reducing reliance on chemical fertilizers. 

Furthermore, this research supports SDG 12 Responsible Consumption and Production by encouraging 
sustainable consumption and production patterns. It also contributes to SDG 15 Life on Land by protecting and restoring 
terrestrial ecosystems, halting land degradation, and preventing biodiversity loss. These goals collectively enhance 
ecosystem resilience, protect productive land, and ensure its availability for future generations. 

The integration of Trichoderma, vermichar, and seaweed-based foliar fertilizers has the potential to work 
synergistically, improving nutrient uptake, stimulating beneficial microbial activity in the soil, and boosting plant growth 
and yield. This approach offers a sustainable alternative to conventional chemical fertilizers. 

Eggplant production faces significant challenges due to Fusarium wilt, a destructive pathogen that is difficult 
to control with conventional methods, such as synthetic fungicides. The persistence of soil-borne fungal spores, which 
can survive in the soil for long periods, makes long-term management of the disease complex. Biological control 
strategies, however, offer promising, eco-friendly alternatives to chemical fungicides. Beneficial microorganisms like 
Trichoderma spp. play a critical role in managing soil-borne pathogens by competing with harmful fungi, parasitizing 
them, and producing antifungal compounds (Savazzini et al., 2009). 

Moreover, organic amendments such as biochar offer additional benefits by improving the physical, chemical, 
and biological properties of the soil. By increasing soil organic matter, biochar enhances crop yield and helps plants 
resist pests and diseases, providing a viable alternative to synthetic fertilizers. In light of global food demand, climate 
change, and the push for sustainable agriculture, biochar and other organic amendments are essential for promoting 
resilient and productive agricultural systems. 
 
Objectives 

This study was conducted to evaluate the effect of Trichoderma and vermichar supplemented with seaweed 
extract foliar fertilizer on the growth and yield of eggplant.  

Specific objectives are the following: 
1. determine the effect of Trichoderma, vermichar and seaweed extract on eggplant productivity; 
2. determine the appropriate levels that increase the yield of eggplant; and 
3. evaluate the return on investment (ROI) associated with eggplant production. 

METHODS 

Procurement of Seeds and Experimental Area Location 
Hybrid eggplant seedlings (Calixto F1) were sourced from a certified nursery dealer located in the vicinity. The 

research was conducted at the experimental field of the College of Agriculture, Cauayan Campus, in Cauayan City, 
Isabela. The study site had a level terrain with artificial irrigation, and it had previously been used for growing various 
vegetables. 
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Collection of Vermichar and Trichoderma 
Vermicompost was obtained from the Organic Production Center at Isabela State University, Echague, Isabela, 

while Trichoderma was sourced from the Regional Crop Protection Center, Department of Agriculture, in Ilagan City, 
Isabela. 
 
Soil Sampling and Analysis 

Soil samples were randomly collected from the experimental area using a shovel and pail. These samples 
were spread on newspaper and allowed to air dry. A composite sample weighing one kilogram was then carefully 
pulverized and cleaned to remove foreign materials. The sample was submitted to the Regional Integrated Laboratory 
– Cagayan Valley Research Center in Tuguegarao City for soil analysis. The NPK content of the soil was used to 
determine the fertilizer requirements for the study, which was set at 80-30-20 kg NPK per hectare. 
 
Soil pH and Organic Matter Determination 

Soil pH, organic matter content, and other micronutrients were analyzed prior to the start of the experiment. 
 
Land Preparation 

The experimental area was cleared of stubbles, grasses, and stones to ensure proper land preparation. The 
land was then plowed using a tractor and harrowed. Afterward, the field was left idle for two weeks to allow weeds to 
decay and for weed seeds to germinate before the final plowing. 
 
Application of Trichoderma, Vermichar, and Seaweed Extract 

Vermichar was applied at a rate of 10 bags per hectare, and Trichoderma was placed in each planting hole as 
a basal application, covered by a thin layer of soil. Seaweed extract was sprayed onto the plant leaves as a foliar 
application, following the recommended dosage. To avoid leaf scorching, foliar spraying was performed early in the 
morning or late in the afternoon. 
 
Experimental Layout and Design 

The field area was divided into three blocks, each measuring 26.5 meters by 14 meters with a one-meter alley 
between blocks. Each block was subdivided into six equal plots, each measuring 4 meters by 4 meters, with a 0.5-
meter gap between plots. The treatments were arranged using a Randomized Complete Block Design (RCBD), as 
follows: 

T1: 80-20-30 kg NPK ha⁻¹ (RR) 
T2: 10 bags Vermichar per hectare 
T3: 80-20-30 kg NPK ha⁻¹ + 10 bags Vermichar + Trichoderma 
T4: 60-15-22.5 kg NPK ha⁻¹ + 10 bags Vermichar + 3 L Seaweed Extract + Trichoderma 
T5: 60-15-22.5 kg NPK ha⁻¹ + 3 L Seaweed Extract 
T6: 60-15-22.5 kg NPK ha⁻¹ + 2.5 bags Vermichar 
T7: 60-15-22.5 kg NPK ha⁻¹ + 2.5 bags Vermichar + Trichoderma 

 
Construction of Furrows, Transplanting, and Replanting 

After the final harrowing, furrows were manually constructed. The seedlings were transplanted at a spacing 
of 40 cm between hills and 75 cm between furrows. Replanting was done seven days after transplanting to maintain 
plant population. The seedlings were handled carefully to prevent damage before transplanting. 
 
Care and Management of the Plants 

1. Cultivation and Weed Control: Hand cultivation was done twice or as necessary to aerate the soil and 
control weeds. Manual hilling was also performed to prevent excessive moisture accumulation, and hand 
weeding was carried out as required. 

2. Irrigation: Irrigation was applied when necessary to meet the moisture requirements of the plants. 
 
Harvesting 

The first priming of eggplant fruits was harvested at 55 days after transplanting, once the fruits reached the 
marketable stage. Fruits from ten randomly selected sample plants in each plot, excluding the two outermost rows, 
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were harvested. The fruits were placed in plastic bags, labeled, and tagged individually according to treatment to 
prevent sample contamination. 
 
Data Gathered 

1. Plant Height (cm): Plant height was measured from the base to the tip of the primary stem of ten randomly 
selected plants at 30, 60, and 90 days after transplanting. 

2. Fruit Length (cm): The length of 10 randomly selected fruits from the sample plants was measured using 
a foot ruler. 

3. Fruit Diameter (cm): The diameter of the fruits was measured using calipers. 
4. Number of Branches per Plant: The number of branches on the ten sample plants was counted during 

the final harvest. The total number of branches was divided by 10 to determine the average number of 
branches per plant. 

5. Number of Fruits per Plant: The number of fruits per treatment was counted and recorded for each 
harvest. The total fruits from the first to the last harvest per plant were summed and divided by 10 to obtain 
the average number of fruits per plant. 

6. Fruit Weight per Plant: Fresh fruit weights were recorded during each harvest. After the final harvest, the 
total weight was divided by 10 to determine the average weight per plant. 

7. Fruit Yield per Sampling Area: The fruit yield was calculated based on the sampling area and projected to 
a per-hectare basis. 

8. Cost and Return Analysis: A simple economic analysis was used to calculate the return on investment. The 
cost of production was based on local prices for farm inputs and labor. Gross income was determined based 
on the market price of eggplant per kilogram, and net income was calculated by subtracting the cost of 
production from gross income. The return on investment was calculated by dividing net income by the cost 
of production, then multiplying by 100. 

 
Statistical Analysis 

Data were analyzed using the Analysis of Variance (ANOVA) for the Randomized Complete Block Design 
(RCBD). Significant treatment effects were further compared using Tukey’s Honestly Significant Difference (HSD) Test. 

 
RESULTS AND DISCUSSION 

Plant Height (cm). The impact of the treatments on plant height was significant at 30, 60, and 90 days 
post-transplanting (Table 1). The tallest plant, measuring 46.77 cm, was observed at 30 days in the treatment 
combining 80-20-30 kg NPK ha⁻¹ (RR), 10 bags of Vermichar, and Trichoderma (T3). Other treatments involving either 
single or combined applications of inorganic fertilizers, seaweed extract, and Trichoderma also resulted in similar 
increases in plant height, with average heights of 43.43 cm (T1), 42.20 cm (T4), and 39.10 cm (T5). Plants that received 
only organic fertilizers exhibited similar growth but were generally shorter than those treated with inorganic fertilizers 
or combinations, especially when compared with treatments involving 80-20-30 kg NPK ha⁻¹ (T1) and T3 (80-20-30 kg 
NPK ha⁻¹ + 10 bags Vermichar + Trichoderma). 

At 60 days after transplanting, plants treated with organic amendments like Vermichar, Seaweed Extract, and 
Trichoderma, as well as a reduced NPK rate, showed better growth compared to others. The combination of 80-20-30 
kg NPK ha⁻¹ (RR) + 10 bags of Vermichar + Trichoderma (T3), 60-15-22.50 kg NPK ha⁻¹ + 10 bags of Vermichar + 3 
L Seaweed Extract + Trichoderma (T4), and 80-20-30 kg NPK ha⁻¹ (T1) resulted in the tallest plants. Notably, 
treatments without Trichoderma and those with only the recommended rate of inorganic fertilizer had shorter plants, 
highlighting the synergistic effect of combining organic and inorganic fertilizers in promoting taller plant growth. 

By the final measurement, plants from the treatment with 80-20-30 kg NPK ha⁻¹ (RR), 10 bags of Vermichar, 
and Trichoderma showed a 4.75% increase in height, reaching an average of 98.02 cm (T3). These plants were taller 
than those fertilized with solely inorganic fertilizer, while plants receiving only organic fertilizers (T2) had the shortest 
growth, suggesting limited effectiveness of organic fertilizers alone. 

The combination of inorganic fertilizer (80-20-30 kg NPK ha⁻¹) with 10 bags of Vermichar and Trichoderma 
led to the greatest increase in plant height, likely due to an optimal balance of nutrients and improved soil health. This 
supports the idea that a well-rounded nutrient supply, such as that from NPK, promotes vegetative growth by enhancing 
nutrient availability (Gastal & Lemaire, 2002). Furthermore, seaweed extract has been reported to substantially enhance 
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plant growth (Abbas et al., 2020), and integrating NPK fertilizers with Trichoderma further contributes to increased 
plant height in crops like corn. 
 
Table 1. Plant Height at 30, 60 and 90 Days after Transplanting (cm) as affected by the Application of Trichoderma, 

Vermichar and Biostimulant 
 

TREATMENTS MEAN 

 30 DAT 
 

60 DAT 
 

90 DAT 

T1- 80-20-30 kg NPK ha-1 (RR)   43.43ab 56.40ab 93.57b 
T2- 10 bags Vermichar per Hectare 34.20c 44.72d 72.87f 
T3- 80-20-30 kg NPK ha-1 (RR) + 10 bags Vermichar  
      + Trichoderma   46.77a 60.25a 98.02a 
T4- 60-15-22.50 kg NPK ha-1   + 10 bags Vermichar  
     + 3 L Seaweed Extract + Trichoderma 42.20abc 54.53abc 91.63bc 
T5- 60-15-22.50 kg NPK ha-1 + 3L Seaweed Extract 39.10abc 50.15bcd 86.43de 
T6- 60-15-22.50 kg NPK ha-1 + 2.5 bags Vermichar 36.63bc 48.15cd 83.00e 
T7- 60-15-22.50 kg NPK ha-1 + 2.50 bags Vermichar    
    + Trichoderma 41.87abc 52.77bc 88.70cd 
F- RESULTS  ** ** ** 
C. V. (%)  7.25 4.89 1.53 

Means with the same letter are not significantly different using HSD Test  
**- significant at 1% level 

Number of Branches per Plant. According to the data shown in Table 2, there was a notable variation in 
the number of branches produced by eggplants across the different treatments. The treatment that combined inorganic 
fertilizer with 10 bags of Vermichar and Trichoderma (T3) resulted in the highest average branch count at 7.00. This 
was followed by the application of sole inorganic fertilizer (6.67), the treatment with 60-15-22.50 kg NPK ha⁻¹ + 10 
bags of Vermichar + 3 L of Seaweed Extract + Trichoderma (6.00), and the treatment involving 60-15-22.50 kg NPK 
ha⁻¹ + 2.5 bags of Vermichar + Trichoderma (5.67). Plants treated with seaweed extract alone also performed 
moderately well, averaging 5.33 branches. On the other hand, the fewest number of branches (3.33) was observed in 
plants that received only organic fertilizer, particularly those not supplemented with seaweed extract or Trichoderma 
(T6). 

The enhancement in branching observed in treatments combining organic and inorganic inputs, even at 
reduced fertilizer rates, is likely due to the presence of essential nutrients and growth-stimulating substances found in 
these amendments. These compounds help stimulate shoot development and branching (Karthik et al., 2020). 
Furthermore, the synergistic action of Trichoderma species and vermicompost has been reported to effectively manage 
stem rot disease in chili plants caused by Sclerotium rolfsii, achieving control rates between 73.33% and 100%. This 
synergy not only protects plants but also contributes to overall plant vigor and development. 

The observed improvement in branch number may also be attributed to the supply of vital macro- and 
micronutrients from both organic and inorganic fertilizers, as well as the seaweed extract, all of which are essential for 
the development of plant tissues (Werner et al., 2001). Additionally, Trichoderma’s capacity to colonize plant roots and 
form stable symbiotic relationships plays a significant role in boosting plant health and resilience (Montesano et al., 
2003). Together, these factors positively influence plant growth and contribute to the enhanced formation of branches. 

Number of Marketable Fruits. The number of marketable fruits per eggplant was significantly affected by 
the different treatments, as shown in Table 2. The highest number of fruits (15.00) was consistently recorded in plots 
treated with the full recommended rate of inorganic fertilizer, combined with 10 bags of Vermichar and Trichoderma 
(T3). A comparable yield was observed in the treatment that used only the recommended 80-20-30 kg NPK ha⁻¹ (T1), 
which produced an average of 13.67 fruits per plant. 

In contrast, lower fruit yields were noted in treatments that used reduced levels of inorganic fertilizer and 
Vermichar, especially those that did not include seaweed extract or Trichoderma. These results suggest that omitting 
biostimulants and applying lower nutrient inputs limits the plant's capacity to achieve its maximum fruit-bearing 
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potential. The findings highlight the importance of both balanced nutrient application and the presence of beneficial 
biological inputs in supporting optimal fruit production. 

The observed increase in fruit count can be attributed to the application of both inorganic fertilizers and 
Vermichar. These inputs promote efficient nutrient movement throughout the plant, supporting the development of 
key structures such as stems, leaves, and fruits. Enhanced nutrient uptake by plant roots—boosted by Vermichar's 
ability to improve soil structure and nutrient absorption—likely played a vital role in this outcome. 

Length of Fruits (cm). Table 2 presents significant differences in fruit length among the treatments. 
Notably, treatment T3—consisting of 80-20-30 kg NPK ha⁻¹ (RR) combined with 10 bags of Vermichar and 
Trichoderma—resulted in a 13.77% increase in fruit length compared to the sole application of inorganic fertilizer, 
which recorded an average fruit length of 24.17 cm. This indicates that the inclusion of Trichoderma in the treatment 
positively influenced fruit elongation. 

Conversely, treatments that excluded Trichoderma, such as T6 and T5, saw a reduction in fruit length by 
27.89% and 27.27%, respectively. These results emphasize the beneficial role of Trichoderma, which is known to 
establish stable symbiotic relationships with plant roots, enhancing nutrient uptake and overall plant vigor (Montesano 
et al., 2003). 

Meanwhile, the shortest fruits were produced by plants treated only with Vermichar at a rate of 10 bags per 
hectare. Although Vermichar contributes to better soil structure and increased microbial activity, it may fall short in 
providing adequate nutrients required for optimal fruit development. The limited nutrient availability in this treatment 
likely constrained the fruit elongation potential of eggplant plants. 

Fruit Diameter (cm). The combination of the recommended NPK fertilizer rate with organic amendments 
such as vermichar, seaweed extract, and Trichoderma significantly influenced the diameter of eggplant fruits, as shown 
in Table 2. The largest fruit diameter (3.90 cm) was observed in the treatment that integrated 80-20-30 kg NPK ha⁻¹ 
with 10 bags of vermichar and Trichoderma. This was followed closely by the application of the full NPK rate alone 
(3.59 cm), and the treatment with a reduced NPK rate (60-15-22.5 kg ha⁻¹) supplemented with vermichar, seaweed 
extract, and Trichoderma, which yielded fruits averaging 3.54 cm in diameter. 

In contrast, fruit size declined in treatments where the NPK rate was reduced and either seaweed extract or 
Trichoderma was excluded. This was evident in Treatment 7 (3.40 cm), T5 (3.31 cm), T6 (3.13 cm), and especially in 
T2 (2.09 cm), which recorded the smallest fruit diameters. The reduced fruit size in these treatments can be attributed 
to limited nutrient availability and the lack of microbial support from beneficial organisms like Trichoderma. 

Trichoderma harzianum, known for its antagonistic properties against various root and plant pathogens, plays 
a critical role in enhancing root development and nutrient absorption (Rajendiran et al., 2010). Similarly, seaweed 
extract, along with essential nutrients like nitrogen, phosphorus, and potassium, supports vigorous vegetative growth 
and contributes to improved fruit development (Kalay et al., 2020). The results highlight the importance of integrating 
both chemical and biological inputs for optimal fruit size and overall crop performance. 

Weight of Marketable Fruits per Plant. The weight of marketable eggplant fruits varied significantly 
across treatments, as shown in Table 2. Factors such as the number of branches and fruits, along with fruit length and 
diameter, were found to be critical contributors to overall yield. The heaviest fruit weight was recorded in Treatment 3 
(T3), where the application of 80-20-30 kg NPK ha⁻¹, 10 bags of vermichar, and Trichoderma resulted in an average 
of 1.55 kilograms per plant. This high yield can be linked to the effective combination of balanced nutrients from 
chemical fertilizers and organic amendments, enhancing both nutrient availability and uptake, which in turn promoted 
robust plant growth and improved fruit development. 

Following this, plants under the sole application of the recommended NPK rate (T1) produced an average of 
1.36 kg per plant, which was closely matched by T4 with a yield of 1.29 kg. Meanwhile, moderately lower yields were 
recorded in treatments such as the combination of 60-15-22.5 kg NPK ha⁻¹ with 2.5 bags of vermichar and Trichoderma 
(1.22 kg), T5 (1.21 kg), and T6 (1.20 kg). The lowest yield was observed in Treatment 2 (T2), where only 10 bags of 
vermichar per hectare were applied, resulting in a significantly reduced fruit weight of 0.77 kg per plant. 

These findings clearly highlight the importance of applying either the full recommended NPK rate or combining 
it with suitable organic inputs to maximize eggplant yield. Potassium from both the inorganic fertilizer and vermichar 
plays a key role in this process by helping regulate crucial plant functions such as maintaining turgor pressure and 
optimizing carbon assimilation, which supports fruit development and weight retention (Kumar et al., 2006). In addition, 
Trichoderma enhances the plant's capacity to absorb water and nutrients more effectively, leading to healthier growth, 
more uniform fruits, and improved overall productivity. 
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Table 2. Growth and Yield Parameters as Influenced by the Application of Trichoderma, Vermichar and Biostimulant 
 

TREATMENTS MEAN 

 
Number of 
Branches 

 
Number of 
Marketable 

Fruits 

 
Length 
of Fruits 

 
Fruit 

Diameter 

 
Weight of 
Marketable 

Fruits 

T1- 80-20-30 kg NPK ha-1 (RR) 6.67a  13.67ab 24.17b 3.59b 1.36b 
T2- 10 bags Vermichar per Hectare 3.33c   8.67d 16.33e 2.09f 0.77d 
T3- 80-20-30 kg NPK ha-1 (RR) + 10 bags 
Vermichar + Trichoderma 7.00a 15.00a 27.50a 3.90a 1.55a 
T4- 60-15-22.50 kg NPK ha-1   + 10 bags 
Vermichar + 3 L Seaweed Extract + 
Trichoderma 6.00a   12.67bc   23.00bc 3.54bc   1.29bc 
T5- 60-15-22.50 kg NPK ha-1 + 3L 
Seaweed Extract 5.33ab   11.67bc 20.00d 3.31d 1.21c 
T6- 60-15-22.50 kg NPK ha-1 + 2.5 bags 
Vermichar 4.00bc   10.67cd 19.83d 3.13e 1.20c 
T7- 60-15-22.50 kg NPK ha-1 + 2.50 bags 
Vermichar + Trichoderma 5.67ab   12.33bc 21.33cd 3.40cd 1.22c 
F- RESULTS  ** ** ** ** ** 
C. V. (%)  12.50 6.87 3.63 1.85 2.73 

 
Means with the same letter are not significantly different using HSD Test  
**- significant at 1% level 
 

Weight of Marketable Fruits per Sampling Area (kg/4.25 m²). When evaluating the fruit yield per 
sampling area, Treatment 3 consistently produced the highest output across all treatments. This treatment yielded 
21.75 kilograms per 4.25 m², representing a 13.93% increase compared to the control group, which yielded 19.09 
kilograms. 

Excluding the treatment that received only 10 bags of Vermichar per hectare, the yields from the other 
treatments showed only minor differences, ranging between 16.86 kg and 18.06 kg. These results suggest that while 
different nutrient combinations had some impact, fruit weight per sampling area remained relatively stable among most 
treatments—except where organic input alone was used, which yielded significantly less. 
 
Table 3. Weight of Marketable Fruits Per Sampling Area (kg/4.25 m2) as affected by the     Application of Trichoderma-

enriched Vermichar and Biostimulants  
 

TREATMENTS MEAN 

T1- 80-20-30 kg NPK ha-1 (RR) 19.09b 
T2- 10 bags Vermichar per Hectare 10.83d 
T3- 80-20-30 kg NPK ha-1 (RR) + 10 bags Vermichar + Trichoderma 21.75a 
T4- 60-15-22.50 kg NPK ha-1   + 10 bags Vermichar + 3 L Seaweed Extract    
+ Trichoderma 18.06bc 
T5- 60-15-22.50 kg NPK ha-1 + 3L Seaweed Extract 16.94c 
T6- 60-15-22.50 kg NPK ha-1 + 2.5 bags Vermichar 16.80c 
T7- 60-15-22.50 kg NPK ha-1 + 2.50 bags Vermichar   + Trichoderma 17.13c 
F- RESULTS  ** 
C. V. (%)  2.73 
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Means with the same letter are not significantly different using HSD Test  
**- significant at 1% level 

 
Computed Weight of Marketable Fruits per 1000 m² (kg). The calculated yield of eggplant fruits per 

1000 square meters revealed notable differences among treatments. The highest yield was recorded in Treatment 3, 
which involved the application of 80-20-30 kg NPK ha⁻¹ combined with 10 bags of vermichar and Trichoderma, resulting 
in 365.79 kilograms. This significant yield increase is likely due to the balanced supply of nutrients from the inorganic 
fertilizer, enhanced by the organic matter in vermichar and the plant growth-promoting effects of Trichoderma. 

This yield was considerably greater than that of the control treatment, which produced 321.03 kilograms. The 
superior performance of T3 underscores the advantage of integrating synthetic and organic amendments for improved 
productivity. Additionally, T3 outperformed Treatment 4 (60-15-22.5 kg NPK ha⁻¹ + 10 bags vermichar + 3 L seaweed 
extract + Trichoderma), which produced a slightly lower yield of 303.76 kilograms. 

Although the yields from the control plot were relatively close to those of T7 (60-15-22.5 kg NPK ha⁻¹ + 2.5 
bags vermichar + Trichoderma), T5 (60-15-22.5 kg NPK ha⁻¹ + 3 L seaweed extract), and T6 (60-15-22.5 kg NPK ha⁻¹ 
+ 2.5 bags vermichar), these treatments still performed better than T2, which involved only the application of 10 bags 
of vermichar per hectare and resulted in the lowest yield of 182.10 kilograms. 
 
Table 4. Computed Weight of Marketable Fruits Per 1000 m2 (kg) as affected by the Application of Trichoderma-enriched 

Vermichar and Biostimulants  
 

TREATMENTS Per 1000 m2 

T1- 80-20-30 kg NPK ha-1 (RR) 321.03b 
T2- 10 bags Vermichar per Hectare 182.10d 
T3- 80-20-30 kg NPK ha-1 (RR) + 10 bags Vermichar + Trichoderma 365.79a 
T4- 60-15-22.50 kg NPK ha-1   + 10 bags Vermichar + 3 L Seaweed Extract   + 
Trichoderma 303.76bc 
T5- 60-15-22.50 kg NPK ha-1 + 3L Seaweed Extract 284.93c 
T6- 60-15-22.50 kg NPK ha-1 + 2.5 bags Vermichar 282.57c 
T7- 60-15-22.50 kg NPK ha-1 + 2.50 bags Vermichar   + Trichoderma 288.07c 
F- RESULTS  ** 
C. V. (%)   

    Means with the same letter are not significantly different using HSD Test  
   **- significant at 1% level 
 

Cost and Return Analysis. Table 5 presents the cost and return evaluation for eggplant production using 
various combinations of vermichar, Trichoderma, and seaweed extract. Among all treatments, Treatment 3—comprising 
80-20-30 kg NPK ha⁻¹ (recommended rate), 10 bags of vermichar, and Trichoderma—yielded the highest return on 
investment (ROI) at 89.41%. 

This was followed by Treatment 6 (60-15-22.50 kg NPK ha⁻¹ + 2.5 bags vermichar), which achieved a return 
of 78.39%, and Treatment 5, which recorded an ROI of 75.05%. Treatment 1 (sole application of the recommended 
NPK rate) also produced a respectable return of 63.06%. Meanwhile, Treatment 4 showed a return of 56.56%, while 
Treatment 7 had a slightly higher ROI of 64.35%. The lowest return was observed in Treatment 2, which involved only 
the application of 10 bags of vermichar per hectare, with a modest return of 17.01%. 

 
Table 5. Cost and Return Analysis per 1000 m2 (%) 
 
ITEM T1 T2 T3 T4 T5 T6 T7 
TOTAL COST OF PRODN. 7875 6225 7725 7761 6511 6336 7011 
GROSS INCOME 12841.2 7284 14631.6 12150.4 11397.2 11302.8 11522.8 
NET INCOME 4966.2 1059 6906.6 4389.4 4886.2 4966.8 4511.8 
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ROI (%) 63.06 17.01 89.41 56.56 75.05 78.39 64.35 
Cost of eggplant @P40/kg 
 

Conclusions  
The results of the study demonstrated that treatment combining 80-20-30 kg NPK ha⁻¹, 10 bags of 

Vermichar, and Trichoderma (T3) significantly enhanced eggplant growth and yield as this treatment consistently 
produced the tallest plants, the highest number of branches, and the greatest number of marketable fruits. It 
also resulted in a 13.93% yield increase compared to the use of inorganic fertilizer alone. Such treatment likewise 
achieved the highest marketable fruit weight per 1000 m² indicating better nutrient uptake by the plants. 
Notably, it also records the highest return on investment. 
 

Recommendations  
Based on the findings of the study, the adoption of the integrated application of 80-20-30 kg NPK ha⁻¹ 

combined with 10 bags of Vermichar and Trichoderma is recommended for improved growth performance and 
higher yield of eggplant. The combination consistently led improved growth and yield and outperformed all other 
treatments and registered a 13.93% yield increase and highest return on investment hence, further 
recommended. 

For future study, it is recommended to explore the long-term effects on soil health and microbial activity 
and examining the treatment’s effect on pest and disease resistance as well as fruit quality parameters such as 
shelf life and nutrient content of eggplant as affected by the treatment combinations. 
 

REFERENCES 

Abbas, M., Anwar, J., Zafar-ul-Hye, M., Khan, R. I., Saleem, M., Rahi, A. A., Danish, S., & Datta, R. (2020). Effect of  
seaweed extract on productivity and quality attributes of four onion cultivars. Horticulturae, 6(2), 28.  
https://doi.org/10.3390/horticulturae6020028 

Adekiya, A. O., Agbede, T. M., Aboyeji, C. M., Dunsin, O., & Ugbe, J. O. (2019). Green manures and NPK fertilizer  
effects on soil properties, growth, yield, mineral and vitamin C composition of okra (Abelmoschus esculentus 
(L.) Moench). Journal of the Saudi Society of Agricultural Sciences, 18, 218–223. 
https://doi.org/10.1016/j.jssas.2017.06.001 

Ali, O., Ramsubhag, A., & Jayaraman, J. (2019). Biostimulatory activities of Ascophyllum nodosum extract in tomato  
and sweet pepper crops in a tropical environment. PLoS ONE, 14, e0216710. 
https://doi.org/10.1371/journal.pone.0216710 

Atkinson, C. J., Fitzgerald, J. D., & Hipps, N. A. (2010). Potential mechanisms for achieving agricultural benefits from  
biochar application to temperate soils: A review. Plant and Soil, 337, 1–18. https://doi.org/10.1007/s11104- 
010-0464-5 

Bachman, G. R., & Metzger, J. D. (2008). Growth of bedding plants in commercial potting substrate amended with  
vermicompost. Bioresource Technology, 99(8), 3155–3161. https://doi.org/10.1016/j.biortech.2007.05.069 

Baghel, B., Sahu, R., & Pandey, D. (2018). Vermicomposting an economical enterprise for nutrient and waste  
management for rural agriculture. International Journal of Current Microbiology and Applied Sciences, 7,  
3754–3758. https://doi.org/10.20546/ijcmas.2018.701.444 

Chan, K. Y., Dorahy, C., & Tyler, S. (2007). Determining the agronomic value of composts produced from green  
waste from metropolitan areas of New South Wales, Australia. Australian Journal of Experimental  
Agriculture, 47, 1377–1382. https://doi.org/10.1071/EA06193 

Chanetal, M. (2007). Agronomic values of green waste biochar as a soil amendment. Australian Journal of Soil  
Research, 45(8), 629. https://doi.org/10.1071/SR07109 

Contreras-Cornejo, H. A., Macias-Rodriguez, L., Cortes-Penagos, C., & Lopez-Bucio, J. (2009). Trichoderma virens, a  
plant beneficial fungus, enhances biomass production and promotes lateral root growth through an auxin- 
dependent mechanism in Arabidopsis. Plant Physiology, 149(3), 1579–1592. 
https://doi.org/10.1104/pp.108.130369 

Coulibaly, S. S., Tondoh, E. J., Kouassi, K. I., Barsan, N., Nedeff, V., & Zoro Bi, I. A. (2016). Vermicomposts improve  



Interna'onal Journal of Open-Access, Interdisciplinary & New Educa'onal Discoveries of ETCOR Educa'onal Research Center (iJOINED ETCOR) 

 

912 

 

yields and seed quality of Lagenaria siceraria in Côte d’Ivoire. International Journal of Agronomy and  
Agricultural Research, 8, 26–37. 

Das, P. P., Singh, K. R., Nagpure, G., Mansoori, A., Singh, R. P., Ghazi, I. A., ... & Srivastava, M. (2022). Plant–soil– 
microbes: A tripartite interaction for nutrient acquisition and better plant growth for sustainable agricultural  
practices. Environmental Research, 214, 113821. https://doi.org/10.1016/j.envres.2022.113821 

de Medeiros, H. A., De Araújo Filho, J. V., De Freitas, L. G., Castillo, P., Rubio, M. B., Hermosa, R., & Monte, E.  
(2017). Tomato progeny inherit resistance to the nematode Meloidogyne javanica linked to plant growth  
induced by the biocontrol fungus Trichoderma atroviride. Scientific Reports, 7, 1–13.  
https://doi.org/10.1038/s41598-017-00496-2 

Doan, T. T., Ngo, P. T., Rumpel, C., Nguyen, B. V., & Jouquet, P. (2013). Interactions between compost,  
vermicompost and earthworms influence plant growth and yield: A 1-year greenhouse experiment. Scientia  
Horticulturae, 160, 148–154. https://doi.org/10.1016/j.scienta.2013.05.042 

Egamberdieva, D., Reckling, M., & Wirth, S. (2017). Biochar-based inoculum of Bradyrhizobium sp. improves plant  
growth and yield of lupin (Lupinus albus L.) under drought stress. European Journal of Soil Biology, 78, 38– 
42. https://doi.org/10.1016/j.ejsobi.2016.11.005 

Fornes, F., Sánchez-Perales, M., & Guadiola, J. L. (2002). Effect of a seaweed extract on the productivity of ‘de Nules’  
clementine mandarin and navelina orange. Botanica Marina, 45(5), 486–489. 
https://doi.org/10.1515/BOT.2002.049 

Gastal, F., & Lemaire, G. (2002). N uptake and distribution in crops: An agronomical and ecophysiological  
perspective. Journal of Experimental Botany, 53(370), 789–799. https://doi.org/10.1093/jexbot/53.370.789 

Graber, E. R., Harel, Y. M., Kolton, M., Cytryn, E., Silber, A., David, D. R., ... & Elad, Y. (2010). Biochar impact on  
development and productivity of pepper and tomato grown in fertigated soilless media. Plant and Soil, 337,  

481–496. https://doi.org/10.1007/s11104-010-0544-6 
Gul, S., Whalen, J. K., Thomas, B. W., Sachdeva, V., & Deng, H. Y. (2015). Physico-chemical properties and microbial  

responses in biochar-amended soils: Mechanisms and future directions. Agriculture, Ecosystems &  
Environment, 206, 46–59. https://doi.org/10.1016/j.agee.2015.03.015 

Guerrero, R. D. III. (2010). Vermicompost production and its use for crop production in the Philippines. International  
Journal of Global Environmental Issues, 10(3/4), 378–383. https://doi.org/10.1504/IJGENVI.2010.037277 

Howell, C. R. (2003). Mechanisms employed by Trichoderma species in the biological control of plant diseases: The  
history and evolution of current concepts. Plant Disease, 87(1), 4–10.  
https://doi.org/10.1094/PDIS.2003.87.1.4 

Hu, L., Cao, L., & Zhang, R. (2014). Bacterial and fungal taxon changes in soil microbial community composition  
induced by short-term biochar amendment in red oxidized loam soil. World Journal of Microbiology and  
Biotechnology, 30(3), 1085–1092. https://doi.org/10.1007/s11274-013-1513-1 

Hung, R., Lee, S., & Bennett, J. W. (2013). Arabidopsis thaliana as a model system for testing the effect of  
Trichoderma volatile organic compounds. Fungal Ecology, 6(1), 19–26.  
https://doi.org/10.1016/j.funeco.2012.09.002 

Javaid, A., & Bajwa, R. (2011). Effect of effective microorganism application on crop growth, yield, and nutrition in  
Vigna radiata (L.) Wilczek in different soil amendment systems. Communications in Soil Science and Plant  
Analysis, 42(17), 2112–2121. https://doi.org/10.1080/00103624.2011.596237 

Jung, J. Y., Kim, J. S., Ha, S. Y., Choi, J. H., & Yang, J. (2015). Suitability of thermal treated sawdust as  
replacements for peat moss in horticultural media. World Journal of Microbiology and Biotechnology, 49(4),  
105–115. 

Kalay, A. M., Hindersah, R., Ngabalin, I. A., & Jamlean, M. (2020). Utilization of biofertilizers and organic materials on  
growth and yield of sweet corn (Zea mays saccharata). Agricultura, 32, 129–138. 

Karthik, T., Sarkar, G., Babu, S., Amalraj, L. D., & Jayasri, M. A. (2020). Preparation and evaluation of liquid fertilizer  
from Turbinaria ornata and Ulva reticulata. Biocatalysis and Agricultural Biotechnology, 28, 101712.  
https://doi.org/10.1016/j.bcab.2020.101712 

Kavitha, B. P. V. L., Reddy, S. S., Kim, B., Lee, S. S., Pandey, S. K., & Kim, K. H. (2018). Benefits and limitations of  
biochar amendment in agricultural soils: A review. Environmental Management, 227, 146–154.  
https://doi.org/10.1016/j.jenvman.2018.08.082 

Khomari, S., Golshan-Doust, S., Seyed-Sharifi, R., & Davari, M. (2018). Improvement of soybean seedling growth  
under salinity stress by biopriming of high-vigour seeds with salt-tolerant isolate of Trichoderma harzianum.  
New Zealand Journal of Crop and Horticultural Science, 46(2), 117–132.  



Interna'onal Journal of Open-Access, Interdisciplinary & New Educa'onal Discoveries of ETCOR Educa'onal Research Center (iJOINED ETCOR) 

 

913 

 

https://doi.org/10.1080/01140671.2017.1403086 
Kumar, A. R., Kumar, N., & Kavino, M. (2006). Role of potassium in fruit crops – A review. Agricultural Reviews,  

27(4), 284–291. 
Laird, D. A., Fleming, P., Davis, D. D., Horton, R., Wang, B., & Karlen, D. L. (2010). Impact of biochar amendments  

on the quality of a typical Midwestern agricultural soil. Geoderma, 158(3–4), 443–449.  
https://doi.org/10.1016/j.geoderma.2010.05.013 

Lehmann, J. (2007). Bio-energy in the black. Frontiers in Ecology and the Environment, 5(7), 381–387.  
https://doi.org/10.1890/1540-9295(2007)5[381:BITB]2.0.CO;2 

Lehmann, J., & Joseph, S. (Eds.). (2008). Biochar for environmental management: Science and technology.  
Earthscan. 

Lehmann, J., & Joseph, S. (Eds.). (2009). Biochar for environmental management: Science and technology.  
Earthscan. 

Lehmann, J., Gaunt, J., & Rondon, M. (2006). Bio-char sequestration in terrestrial ecosystems: A review. Mitigation  
and Adaptation Strategies for Global Change, 11(2), 403–427. https://doi.org/10.1007/s11027-005-9006-5 

Lehmann, J., Rillig, M. C., Thies, J., Masiello, C. A., Hockaday, W. C., & Crowley, D. (2011). Biochar effects on soil  
biota – A review. Soil Biology and Biochemistry, 43(9), 1812–1836.  
https://doi.org/10.1016/j.soilbio.2011.04.022 

Liu, F., Ji, M., Xiao, L., Wang, X., Diao, Y., Dan, Y., Wang, H., Sang, W., & Zhang, Y. (2022). Organics composition  
and microbial analysis reveal the different roles of biochar and hydrochar in affecting methane oxidation  
from paddy soil. Science of the Total Environment, 843, 157036.  
https://doi.org/10.1016/j.scitotenv.2022.157036 

Montesano, M., Brader, G., & Palva, E. T. (2003). Pathogen derived elicitors: Searching for receptors in plants.  
Molecular Plant Pathology, 4(1), 73–79. https://doi.org/10.1046/j.1364-3703.2003.00154.x 

Muter, O., Grantina-Ievina, L., Makarenkova, G., Vecstaudza, D., Strikauska, S., Selga, T., et al. (2017). Effect of  
biochar and Trichoderma application on fungal diversity and growth of Zea mays in a sandy loam soil.  
Environmental and Experimental Biology, 15, 289–296. 

Nair, V. D., Nair, P. K. R., Dari, B., Freitas, A. M., Chatterjee, N., & Pinheiro, F. M. (2017). Biochar in the  
agroecosystem–climate–change–sustainability nexus. Frontiers in Plant Science, 8, 2051.  
https://doi.org/10.3389/fpls.2017.02051 

Oskiera, M., Szczech, M., Stepowska, A., Smolińska, U., & Bartoszewski, G. (2017). Monitoring of Trichoderma  
species in agricultural soil in response to application of biopreparations. Biological Control, 113, 65–72.  
https://doi.org/10.1016/j.biocontrol.2017.07.007 

Park, J. H., Choppala, G. K., Bolan, N. S., Chung, J. W., & Chuasavathi, T. (2011). Biochar reduces the bioavailability  
and phytotoxicity of heavy metals. Plant and Soil, 348, 439–451. https://doi.org/10.1007/s11104-011-0948- 
y 

Patra, S., Mishra, P., Mahapatra, S. K., & Mithun. (2016). Modelling impacts of chemical fertilizer on agricultural  
production: A case study on Hooghly district, West Bengal, India. Modeling Earth Systems and Environment,  
2(1), 1–11. https://doi.org/10.1007/s40808-016-0092-6 

Rajendiran, S., Ramanujam, B., & Rangeshwaran, R. (2010). Evaluation of Trichoderma harzianum for the  
management of soil-borne plant pathogens and its influence on plant growth. Journal of Biological Control,  
24(1), 1–7. 

Saha, L., Bhattacharjee, P., Raychaudhuri, U., & Chakraborty, R. (2023). Nutritional and bioactive potential of  
eggplant (Solanum melongena L.): A comprehensive review. Journal of Food Biochemistry, 47(1), e14586.  
https://doi.org/10.1111/jfbc.14586 

Sangwan, P., Kaushik, C. P., & Garg, V. K. (2010). Growth and yield response of marigold to potting media  
containing vermicompost produced from different wastes. Environmentalist, 30, 123–130.  
https://doi.org/10.1007/s10669-009-9240-z 

Sasikala, M., Indumathi, E., Radhika, S., & Sasireka, R. (2016). Effect of seaweed extract (Sargassum tenerrimum)  
on seed germination and growth of tomato plant. International Journal of ChemTech Research, 9(9), 285– 
293. 

Savazzini, F., Longa, C. M. O., & Pertot, I. (2009). Impact of the biocontrol agent Trichoderma atroviride SC1 on soil  
microbial communities of a vineyard in northern Italy. Journal of Bacteriology, 178, 6382–6385. 

Setiawati, M. R. L., Linda, N. N., Kamaluddin, N. N., Suryatmana, P., & Simarmata, T. (2022). Application of  
biofertilizers, soil ameliorants, and NPK fertilizers on total nitrogen, available phosphorus, and maize growth  



Interna'onal Journal of Open-Access, Interdisciplinary & New Educa'onal Discoveries of ETCOR Educa'onal Research Center (iJOINED ETCOR) 

 

914 

 

and yield in Inceptisols. Jurnal Agro, 8. 
Shen, Z., Hou, D., Jin, F., Shi, J., Fan, X., Tsang, D. C. W., & Alessi, D. S. (2019). Effect of production temperature  

on lead removal mechanisms by rice straw biochars. Science of the Total Environment, 655, 1577–1585.  
https://doi.org/10.1016/j.scitotenv.2018.11.187 

Sood, M., Kapoor, D., Kumar, V., Sheteiwy, M. S., Ramakrishnan, M., Landi, M., Araniti, F., & Sharma, A. (2020).  
Trichoderma: The “secrets” of a multitalented biocontrol agent. Plants, 9(6), 762.  
https://doi.org/10.3390/plants9060762 

Srivastava, M., Kumar, V., Shahid, M., Pandey, S., & Singh, A. (2016). Trichoderma—A potential and effective  
biofungicide and alternative source against notable phytopathogens: A review. African Journal of Agricultural  
Research, 11, 310–316. https://doi.org/10.5897/AJAR2015.10556 

Talekar, N. S. (2002). Controlling eggplant fruit and shoot borer: A simple, safe and economical approach. Asian  
Vegetable Research and Development Center. (AVRDC Publication No. 02–534). 

Thakur, M., & Sohal, B. S. (2013). Role of elicitors in inducing resistance in plants against pathogen infection: A  
review. ISRN Biochemistry, Article ID 762412. https://doi.org/10.1155/2013/762412 

Verheijen, F., Jeddery, S., Bastos, A., van der Velde, C. M., & Diafas, I. (2010). Biochar application to soils: A critical  
scientific review of effects on soil properties, processes and functions. JRC Scientific and Technical Reports:  
Institute for Environment and Sustainability, European Communities. 

Weber, K. P., & Quicker, P. (2018). Properties of biochar. Fuel, 217, 240–261.  
https://doi.org/10.1016/j.fuel.2017.12.054 

Werner, T., Motyka, V., Strnad, M., & Schmülling, T. (2001). Regulation of plant growth by cytokinin. Proceedings of  
the National Academy of Sciences, 98(18), 10487–10492. https://doi.org/10.1073/pnas.171304098 

Xu, G., Lv, Y., Sun, J., Shao, H., & Wei, L. (2012). Recent advances in biochar application in agricultural soils:  
Benefits and environmental implications. Clean – Soil, Air, Water, 40(10), 1093–1098.  
https://doi.org/10.1002/clen.201100738 

Yu, H., Zou, W., Chen, J., Chen, H., Yu, Z., Huang, J., Tang, H., Wei, X., & Gao, B. (2019). Biochar amendment  
improves crop production in problem soils: A review. Journal of Environmental Management, 232, 8–21.  
https://doi.org/10.1016/j.jenvman.2018.10.117 

Zhao, X., Wang, J., Wang, S., & Xing, G. (2014). Successive straw biochar application as a strategy to sequester  
carbon and improve fertility: A pot experiment with two rice/wheat rotations in paddy soil. Plant and Soil,  
378(1–2), 279–294. https://doi.org/10.1007/s11104-013-2025-y 

Zhu, X., Chen, B., Zhu, L., & Xing, B. (2017). Effects and mechanisms of biochar–microbe interactions in soil  
improvement and pollution remediation: A review. Environmental Pollution, 227, 98–111.  
https://doi.org/10.1016/j.envpol.2017.04.032 

 


