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Abstract 

 
This study evaluated the effects of integrating Black Soldier Fly (BSF) frass with inorganic fertilizers on the 

growth and yield performance of hybrid corn. A field experiment was conducted using six treatments: T1-control, 

T2- recommended rate of inorganic fertilizer, T3- half rate of inorganic fertilizer, T4- recommended rate plus BSF 

frass, T5 half rate plus BSF frass, and T6- BSF frass alone. Results showed that T4 consistently recorded the 

highest values across key parameters, including plant height, ear length and diameter, ear weight, shelling 

percentage, and grain yield. T2 and T5 also performed significantly well, indicating that partial substitution of 

synthetic fertilizer with BSF frass can maintain high productivity. Notably, T5 achieved comparable yields to full-

rate IOF, offering a cost-effective and environmentally sustainable alternative. While BSF frass alone (T6) 

significantly improved growth and yield over the control, it was not sufficient to match IOF-inclusive treatments. 

The computed grain yield ranged from 6.51 tons/ha in the control to 12.82 tons/ha in T2, with T6 showing a 32% 

yield increase over T1. These findings highlight the agronomic potential of BSF frass as a complementary organic 

input that enhances nutrient efficiency, supports partial fertilizer replacement, and contributes to sustainable 

corn production. The use of BSF frass in integrated nutrient management strategies is therefore recommended to 

improve crop output while reducing chemical input dependency. 
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Introduction  

Hybrid corn production has become a focal point of 

global agricultural concerns due to its significant 

impact on food security, biodiversity, and 

environmental sustainability. On one hand, hybrid 

corn varieties are praised for their high yield 

potential and resistance to pests and diseases, 

which can help meet the demands of a growing 

population. However, the widespread adoption of 

hybrid varieties has raised worries about the loss of 

traditional maize varieties, which often have 

unique traits that contribute to genetic diversity. 

This erosion of genetic resources can leave crops 

more vulnerable to pests, diseases, and climate 

change.  

 

Additionally, the reliance on hybrid corn often 

necessitates the use of chemical fertilizers and 

pesticides, raising concerns about soil health and 

water contamination. Critics argue that this model 

promotes monoculture farming, which can degrade 

ecosystems and diminish rural livelihoods. As 

countries grapple with these issues, the need for 

sustainable practices that balance productivity with 

ecological and social considerations has become 

increasingly urgent. Policymakers and agricultural 

scientists are now advocating for a more integrated 

approach to corn production that includes the 

preservation of traditional varieties, organic 

farming methods, and agro ecological practices to 

ensure a resilient and sustainable food system for 

future generations. 

 

In the Philippines, corn is a vital crop that makes a 

substantial economic contribution and provides a 

substantial source of income for many farmers. All 

things considered, corn is significant in the 

Philippines since it supports the nation's economy, 

livelihoods, and food security. However, poor soil 

fertility associated with nutrient depletion, 

restricted fertilizer use, inadequate insect 

management, climate change, and socioeconomic 

and institutional barriers pose challenges to 

maize's food security and economic contribution.  

 

Adding organic additions to agricultural soils 

generally conserves natural resources and lessens the 

need for artificial inorganic fertilizers. After applying 

organic amendments, soil structure, nutrient 

composition, and microbiological activity typically 

improve. This is due to the simple molecules 

carbohydrates and amino acids included in organic 

amendments, which support fertility and 

microbiological activity as well as higher amounts of 

enzymes released by soil microorganisms.  

 

Organic fertilizers supply the macronutrients 

required for crop growth and enhance soil microbial 

activity. Furthermore, secondary nutrients and 

micronutrients which are essential for the absorption 

and use of macronutrients are provided by organic 

fertilizers. To increase and maintain soil fertility, crop 

yields, and agronomic nutrient use efficiency, a 

combination of inorganic and organic fertilizer 

applications has been suggested. Because most 

organic resources have conflicting uses, like fuel and 

cattle feed on the farm, most farmers do not apply 

organic fertilizers, despite their crucial role in 

restoring natural fertility. Inadequate cultural 

techniques that result in a suboptimal plant stand and 

low yield are another limitation that contributes to 

low production. Low soil fertility is another factor 

contributing to low plant output. Adding organic 

amendments to hybrid corn production is one way to 

increase soil fertility and low yield caused by farming 

techniques. 

   

Severe soil deterioration is the cause of a sharp drop 

in corn output. It has been discovered that combining 

organic and inorganic fertilizers increases soil fertility 

and raises maize product output and quality. High 

commercial fertilizer inputs are therefore essential, 

but they are still costly and out of reach for farmers 

with limited resources. As a result, BSF frass, which is 

a by-product of the generation of BSF larvae, can be 

used as an alternative fertilizer source to help 

mitigate soil nutrient deficiencies and improve 

agricultural productivity and food security. The 

potential of BSF frass to enhance soil fertility, crop 
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output, and plant health has been shown in earlier 

research. 

 

On the other hand, little is known about how BSF 

frass fertilizer affects maize growth performance. 

Even though black soldier fly frass fertilizer (BSFF) is 

widely acknowledged as a promising and potentially 

high-quality organic fertilizer, little is known about 

how it affects maize growth performance, how it 

works in conjunction with NPK, or how it affects 

maize production economically.  

 

The research gap in the application of black soldier fly 

(BSF) frass on hybrid corn production highlights the 

need for comprehensive studies to better understand 

its effects on growth, yield, and soil health. While BSF 

frass is recognized as a nutrient-rich organic fertilizer 

containing essential macro and micronutrients, there 

is limited research specifically focused on its 

application in hybrid corn cultivation. Most existing 

studies emphasize the general benefits of BSF frass in 

organic farming; however, detailed investigations into 

optimal application rates, timing, and methods 

specific to hybrid corn are lacking. Understanding 

how BSF frass influences key growth    and yield 

parameters, is crucial for establishing its efficacy as a 

fertilizer in this context. 

 

Additionally, the interactions between BSF frass and 

various soil types, as well as its impact on soil 

microbial communities, remain underexplored. 

Research is needed to evaluate how BSF frass affects 

soil fertility and health over time, particularly in 

relation to nutrient cycling and retention, which are 

vital for sustaining high yields in hybrid corn. 

Furthermore, studies examining the long-term effects 

of BSF frass on crop quality and resistance to pests 

and diseases could provide valuable insights for 

farmers looking to improve productivity sustainably. 

 

By addressing these gaps, future research could 

provide a clearer understanding of the potential of 

black soldier fly frass as an organic input in hybrid 

corn production, helping to optimize its use and 

support sustainable agricultural practices. This 

knowledge would not only benefit farmers in 

maximizing their yields but also contribute to broader 

goals of reducing chemical fertilizer reliance and 

enhancing environmental sustainability in 

agriculture. 

 

Sustainable development goals (SDGs) focus on 

promoting economic growth while ensuring 

environmental sustainability and social inclusion. 

One innovative approach to achieving these goals 

involves utilizing black soldier fly (BSF) larvae as a 

sustainable protein source for animal feed and 

organic fertilizer production. The larvae thrive on 

organic waste, such as agricultural by-products and 

food scraps, effectively converting them into high-

quality protein. When applied to hybrid corn 

farming, BSF frass— the nutrient-rich residue left 

after larvae feed—can enhance soil fertility and 

structure. This organic fertilizer not only improves 

the growth and yield of hybrid corn but also 

reduces the reliance on synthetic fertilizers, 

thereby minimizing environmental pollution. 

Moreover, by incorporating BSF into the 

agricultural ecosystem, farmers can reduce waste, 

increase crop resilience, and contribute to a more 

sustainable food system. Ultimately, the 

integration of black soldier fly frass in hybrid corn 

cultivation represents a viable pathway towards 

achieving multiple SDGs, including zero hunger 

(SDG2), responsible consumption and production 

(SDG 12), and climate action (SDG 13). 

 

Materials and methods 

Procurement of seeds and black soldier fly frass 

The seeds of yellow hybrid corn (Dekalb 8282S) was 

purchased from accredited dealer of Dekalb Seed 

Company and the BSF larvae frass was secured at the 

Municipal Agriculture Organic Farm of Echague 

located at Brgy. Babaran, Echague, Isabela.  

 

Soil sampling and analysis 

Before the area was prepared, samples of the soil were 

gathered. A shovel will be used to reach the proper 

depth, and a zigzag pattern with enough sub-samples 

will be used. Inert matter was eliminated, the soil was 
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ground up, and it was allowed to air dry. One 

kilogram of composite soil samples as well as BSF 

frass were brought to the DA-Bureau of Soils and 

Water Management Central Office –Quezon City 

Philippines for analysis. The analysis's findings on the 

soil's pH and NPK served as the foundation for the 

fertilizer advice. 

 

Land preparation 

Initially, the tractor was used to prepare the area 

using a disc plow. The weeds were allowed to rot for 

two weeks. Before planting, the last plowing and 

harrowing will be done. 

 

Experimental layout and design 

Following land preparation, three blocks totaling 364.25 

square meters were created, each measuring 5.5 by 23.5 

meters and separated by a one-meter alleyway. Six plots, 

each measuring 3.5 by 4.5 meters and separated by a 

half-meter alleyway, were further divided into each 

block. The Randomized Complete Block Design process 

was used to arrange the treatments.  

 

Experimental treatments   

The treatments for the study were the following: 

T1 – Control 

T2 – Recommended Rate of IOF 

T3 – ½ RR IOF 

T4 – RR IOF plus BSF frass 

T5 – ½ RR IOF plus BSF frass 

T6 – BSF frass alone 

 

Construction of furrows and application of fertilizer  

Furrows were established after the last harrowing 

with a distance of 75 cm centimeters apart.  The rate 

of fertilizer base on soil analysis was the fertilizer 

reference for the study. Ten bags of BSF frass per 

hectare was mixed together with the basal application 

of inorganic fertilizer for T4 and T5. The inorganic 

fertilizer for T2 and T3, the same as through of the BSF 

frass for T6 was done before planting. The fertilizer in 

all the treatments were applied evenly along the 

furrows and covered with fine soil to avoid in contact 

with the seeds. 

 

Planting and replanting 

Two seeds per hill were planted with a distance of 25 

cm between hills. The seeds were planted using jabber 

planter and be covered with fine soil to have uniform 

germination. Replanting of missing hills was done 

five days after planting. Thinning was done also seven 

days after planting.  

 

Care and management 

Cultivation, side dressing and weeding  

Side dressing was done before hilling- up which is 25 

days after planting. Hilling-up was done to provide 

aeration and to control weeds at the same time. 

Spraying of herbicide was done to remove the weeds 

between plants. 

 

Crop protection  

The occurrence of insect pests was controlled by 

spraying synthetic chemical insecticide.  

 

Irrigation  

The plants were watered as needed. 

 

Harvesting and post-harvest activities 

When the corn ear reached the physiological maturity 

stage when a black layer forms at the grain's attachment 

point to the cob, the kernels are glazed, and the leaves 

and husks are dry the crop was harvested. Harvesting of 

samples was done by plucking the corn ear one by one 

and placed in plastic bag with tag to avoid intermixing of 

samples. The harvested corn from each treatment was 

separately sundried under undisturbed pavement, but 

the samples were weighed before husk removal and 

threshing. Samples were threshed by hand to prevent 

kernel damage. Each sample was promptly labeled to 

prevent any mixing. The samples were cleaned by 

winnowing and sundried until 14 % moisture content 

will be attained. Prior to weighing, the moisture content 

of the samples was assessed using a moisture meter. 

 

Data gathered  

Growth and yield parameters 

1. Plant height at 30, 60 and 90 days after planting: 

The height of the ten randomly selected 
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representative plants was measured from the base of 

the plants up to first node of the tassel. 

 

2. Ear weight per plot (Husked): The ears harvested 

from the 10 sample plants will be weighed as one to 

obtain the ear weight (husked) per plot.   

 

3. Length and diameter of corn ear: After weighing, 

the ear length of the sample ear was measured by 

using foot ruler from end to end and the diameter was 

measured using the Vernier Caliper.  

 

4. Shelling percentage (Recovery): The shelling 

percentage was determined after harvest using the 

formula grain weight divided by ear weight multiply 

by 100. 

  

5. Grain yield per plot: Grain yield per plot will be 

collect.  

 

6. Computed seed yield per hectare:  The seed yield of 

the different treatments was computed based on the 

average yield per plot using the formula: 

      

Yield per Hectare: (Yield per Plot (kg)/ Plot Area 

(m2)) × 10,000 m2 

 

Statistical analysis 

The collected data were subjected to statistical analysis 

using the Analysis of Variance (ANOVA) within a 

Randomized Complete Block Design (RCBD). Data 

processing was performed using the Statistical Tool for 

Agricultural Research (STAR). Treatments that yielded 

significant results were further analyzed through Tukey's 

Honestly Significant Difference (HSD) test to identify 

specific differences between them. 

 

Results and discussion 

Plant height  

The data presented in Table 1 illustrates the effects of 

Black Soldier Fly (BSF) frass, applied alone or in 

combination with inorganic fertilizer, on the plant height 

of corn at 30, 60, and 90 days after sowing (DAS). 

 

Table 1. Plant height (cm) of Corn Applied with BSF 

Frass 

Treatments Plant height (cm) 
30 DAS 60 DAS 90 DAS 

T1 Control 50.00 b 254.37 b 256.57 b 
T2 Recommended 

rate of IOF 
77.50a 281.63 a 283.77 a 

T3 ½ RR IOF 75.47a 276.47 a 278.0 a 
T4 RR IOF plus BSF frass 78.67a 282.50 a 284.03 a 
T5 ½ RR IOF plus BSF 

frass 
77.53a 277.23 a 279.37 a 

T6 BSF frass alone 53.03b 257.77 b 260.77 b 

Means with common letter/s are not significantly 

different with each other using HSD Test 

 

The control treatment (T1), which received no 

fertilization, consistently showed the lowest plant 

heights across all growth stages, with 50.00 cm, 

254.37 cm, and 256.57 cm at 30, 60, and 90 DAS, 

respectively. This highlights the necessity of 

nutrient supplementation for optimal corn growth. 

Meanwhile, T6 (BSF frass alone) performed slightly 

better than the control but remained significantly 

lower than treatments with inorganic fertilizer, 

indicating that while BSF frass contributes to plant 

growth, it cannot fully meet the nutrient demands 

of corn on its own (Mochoge et al., 2020). 

 

The most notable results were observed in T4 

(recommended rate of inorganic fertilizer [IOF] 

plus BSF frass), which produced the tallest plants 

at each observation period—78.67 cm, 282.50 cm, 

and 284.03 cm—demonstrating a synergistic effect 

when BSF frass is combined with IOF. This 

supports findings by Beesigamukama et al. (2020), 

who reported improved nutrient uptake and plant 

vigor due to the bioavailable nutrients and 

beneficial microbial populations present in BSF 

frass. Additionally, treatments T2 (full IOF) and T5 

(half IOF plus BSF frass) yielded comparable plant 

heights, indicating that integrating BSF frass with a 

reduced IOF rate can sustain plant growth similar 

to full fertilization. This has significant 

implications for reducing reliance on chemical 

fertilizers, lowering input costs, and promoting 

sustainable agriculture (Schiavone et al., 2022). 
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Overall, the integration of BSF frass with inorganic 

fertilizer (particularly in T4 and T5) resulted in 

superior plant performance, while BSF frass alone 

showed limited but positive effects compared to the 

unfertilized control. These findings align with studies 

emphasizing the benefits of integrated nutrient 

management for crop productivity and soil health 

(Diacono and Montemurro, 2010; Lalander et al., 

2015). The study underscores the potential of BSF 

frass as a complementary organic input that enhances 

nutrient efficiency and contributes to more 

sustainable and resilient farming systems. 

 

Corn ear length and ear diameter 

Table 2 presents the effects of different fertilizer 

treatments, including BSF frass, on the length and 

diameter of hybrid corn ears. The results clearly show 

that fertilization significantly influenced ear 

development, with substantial differences among 

treatments in both length and diameter. 

 

Table 2. Length and diameter of hybrid corn applied 

with BSF frass 

Treatments Length of 
corn ear (cm) 

Diameter of 
corn ear (cm) 

T1 Control 13.58 d 4.25 c 

T2 Recommended Rate of 
IOF 

18.81 a 4.83 a 

T3 ½ RR IOF 17.67 b 4.65 ab 
T4 RR IOF plus BSF frass 18.55 a 4.81 a 

T5 ½ RR IOF plus BSF 
frass 

17.48 b 4.67 ab 

T6 BSF Frass alone 15.23 c 4.47 b 

Means with common letter/s are not significantly 

different with each other using HSD Test. 

 

The control treatment (T1), which did not receive any 

fertilizer, consistently produced the shortest ears 

(13.58 cm) and the smallest diameter (4.25 cm). This 

emphasizes the critical role of nutrient availability in 

supporting reproductive development in corn. In 

contrast, T2 (Recommended Rate of Inorganic 

Fertilizer or IOF) and T4 (RR IOF plus BSF Frass) 

yielded the longest corn ears at 18.81 cm and 18.55 

cm, respectively, and also had the greatest ear 

diameters (4.83 cm and 4.81 cm, respectively). These 

results demonstrate that combining organic and 

inorganic fertilizers can be as effective as using the 

full recommended rate of IOF alone in maximizing 

ear size. Similar findings were reported by 

Beesigamukama et al. (2020), who highlighted the 

effectiveness of BSF frass in enhancing nutrient 

uptake and plant performance when integrated with 

conventional fertilization. 

 

Interestingly, T5 (½ RR IOF plus BSF frass) and T3 

(½ RR IOF) produced intermediate results, with ear 

lengths of 17.48 cm and 17.67 cm, and diameters of 

4.67 cm and 4.65 cm, respectively. This suggests that 

even with reduced synthetic fertilizer inputs, the use 

of BSF frass can help maintain favorable growth and 

yield traits—supporting sustainable fertilizer 

management practices. The slight improvement of T5 

over T3 in terms of ear diameter may be attributed to 

the contribution of organic matter and micronutrients 

from BSF frass, which enhance nutrient retention and 

soil biological activity (Mochoge et al., 2020; Diacono 

and Montemurro, 2010). 

 

T6 (BSF frass alone) also showed improvements 

over the unfertilized control, with ear length and 

diameter reaching 15.23 cm and 4.47 cm, 

respectively. While significantly lower than 

treatments involving IOF, these results confirm 

that BSF frass alone provides some nutritional 

benefit, albeit insufficient to match the 

performance of IOF-based treatments. This aligns 

with observations by Lalander et al. (2015) that 

BSF frass serves best as a supplement rather than a 

sole nutrient source for high-demand crops like corn. 

 

In summary, the data underscore the synergistic 

benefits of combining BSF frass with IOF, especially 

at full or even half rates, to improve corn ear 

development. These findings reinforce the value of 

integrated nutrient management approaches, where 

organic inputs like BSF frass enhance the efficiency of 

inorganic fertilizers while promoting more 

sustainable and cost-effective farming practices. 

 

Weight of corn without husk  

Table 3 presents the weight of corn ears without husk 

(kg per 9 m²) under various fertilizer treatments, 
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revealing the significant impact of nutrient 

management on corn productivity.  

 

Table 3. Weight of corn ears without husk (kg/9 m2) 

Treatments Weight of corn ear 
(kg) 

T1 Control 11.06 b 
T2 Recommended Rate of IOF 18.74 a 

T3 ½ RR IOF 16.40 a 
T4 RR IOF plus BSF frass 18.04 a 

T5 ½ RR IOF plus BSF frass 16.52 a 
T6 BSF frass alone 12.65 b 

Means with common letter/s are not significantly 

different with each other using HSD Test. 

 

The control treatment (T1) yielded the lowest 

weight at 11.06 kg, indicating poor performance in 

the absence of fertilization. Similarly, T6 (BSF frass 

alone) showed limited effectiveness with a slightly 

higher weight of 12.65 kg, though still significantly 

lower than treatments involving inorganic 

fertilizers. These results highlight that while BSF 

frass contributes organic matter and nutrients 

beneficial to soil health and crop growth, it is 

insufficient as a standalone fertilizer for 

maximizing yield in high-nutrient-demanding 

crops like corn (Mochoge et al., 2020; Lalander et 

al., 2015). 

 

In contrast, all treatments containing inorganic 

fertilizers—T2 (Recommended Rate of IOF), T3 (½ 

RR IOF), T4 (RR IOF + BSF frass), and T5 (½ RR 

IOF + BSF frass)—produced significantly higher 

weights ranging from 16.40 to 18.74 kg. The 

highest ear weight was recorded in T2 (18.74 kg), 

followed closely by T4 (18.04 kg), suggesting that 

full inorganic fertilization, whether alone or in 

combination with BSF frass, optimally supports ear 

development. Interestingly, T5 (16.52 kg) and T3 

(16.40 kg), which used only half the recommended 

rate of IOF, still achieved statistically comparable 

yields to full-rate treatments. This indicates that 

supplementing reduced IOF with BSF frass (T5) 

can maintain productivity, supporting the idea that 

organic amendments can partially substitute 

synthetic inputs without compromising yield 

(Beesigamukama et al., 2020). 

These findings reinforce the efficacy of integrated 

nutrient management (INM) strategies in corn 

production. INM not only sustains yield but also 

improves nutrient use efficiency and promotes soil 

health over time (Diacono and Montemurro, 2010). 

Moreover, this approach supports economic and 

environmental sustainability by reducing reliance on 

costly chemical fertilizers while recycling organic 

waste materials like BSF frass, which are rich in 

nutrients and beneficial microorganisms (Schiavone 

et al., 2022). 

 

In summary, Table 3 underscores the importance of 

combining BSF frass with inorganic fertilizers to 

achieve high corn yield. While BSF frass alone 

provides moderate improvements over no 

fertilization, its integration with IOF—especially in 

reduced quantities—offers a practical, sustainable 

approach to maintaining high productivity with 

minimized environmental impact. 

 

Shelling percentage  

Table 4 shows the shelling percentage (%) of hybrid 

corn under various fertilization treatments, indicating 

the efficiency with which kernels are recovered from 

the cob. Shelling percentage is a critical postharvest 

parameter, as it reflects not only kernel development 

but also the effectiveness of nutrient management in 

promoting grain fill. 

 

The control treatment (T1), which did not receive any 

form of fertilization, recorded the lowest shelling 

percentage at 53.35%, significantly below all other 

treatments. This suggests that nutrient deficiency 

limited proper grain development, leading to a lower 

proportion of usable kernels per ear. In contrast, all 

other treatments, including those with full and half 

rates of inorganic fertilizer (IOF) and those 

supplemented with Black Soldier Fly (BSF) frass, had 

statistically similar and higher shelling percentages, 

ranging from 61.10% to 63.30%. 

 

Among these, the highest value was observed in T4 

(RR IOF + BSF frass) at 63.30%, indicating a 

potential synergistic effect of integrating organic and 
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inorganic sources. The enhanced performance in T4 

could be attributed to the improved nutrient uptake 

and soil microbial activity promoted by the 

combination of IOF and BSF frass, leading to more 

complete kernel development (Beesigamukama et al., 

2020; Lalander et al., 2015). This reinforces the value 

of integrated nutrient management (INM) in 

improving both yield and postharvest quality. 

 

Table 4. Shelling percentage (%) 

Treatments Shelling 
percentage (%) 

T1 Control 53.35 b 
T2 Recommended rate of IOF 61.60 a 

T3 ½ RR IOF 61.18 a 
T4 RR IOF plus BSF frass 63.30 a 

T5 ½ RR IOF plus BSF frass 61.35 a 
T6 BSF frass alone 61.10 a 

Means with common letter/s are not significantly 

different with each other using HSD Test. 

 

Interestingly, even T6 (BSF frass alone) achieved a 

high shelling percentage of 61.10%, not significantly 

different from the IOF-based treatments. This 

suggests that while BSF frass alone may not maximize 

yield components such as biomass or ear weight, it 

supports good kernel-to-cob ratios—possibly due to 

improved soil organic matter and beneficial microbes 

that enhance nutrient cycling (Mochoge et al., 2020; 

Diacono and Montemurro, 2010). 

 

These results demonstrate that both full and partial 

fertilization strategies, especially when combined with 

BSF frass, can enhance postharvest efficiency without 

compromising quality.  

 

From a sustainability perspective, treatments such as T5 

(½ RR IOF + BSF frass) offer promising alternatives for 

maintaining high shelling efficiency while reducing 

chemical fertilizer use and leveraging organic waste as a 

productive input (Schiavone et al., 2022). 

 

Grain yield per net plot  

Table 5 presents the grain yield per net plot (kg per 9 

m²) of Hybrid corn under various fertilizer treatments, 

revealing significant differences in productivity 

depending on the fertilization strategy used. The control 

treatment (T1), which did not receive any fertilizer, 

yielded only 5.86 kg, the lowest among all treatments. 

This confirms the critical role of nutrient inputs in 

supporting grain filling and final yield. T6 (BSF frass 

alone) performed moderately better at 7.73 kg, 

indicating that BSF frass, while insufficient on its own 

for maximum yield, provides essential nutrients that 

support improved performance over unfertilized 

controls. These findings are consistent with previous 

studies emphasizing the nutrient content and soil-

enhancing properties of BSF frass (Mochoge et al., 

2020; Lalander et al., 2015). 

 

Table 5. Grain yield per net plot (kg/9 m2) 

Treatments Grain yield per net 
plot (kg/9 m2) 

T1 Control 5.86 d 
T2 Recommended rate of IOF 11.54 a 

T3 ½ RR IOF 10.04 b 
T4 RR IOF plus BSF frass 11.42 a 

T5 ½ RR IOF plus BSF frass 10.13 b 
T6 BSF frass alone 7.73 c 

Means with common letter/s are not significantly 

different with each other using HSD Test. 

 

The highest yields were recorded in T2 

(Recommended Rate of Inorganic Fertilizer, IOF) and 

T4 (RR IOF + BSF frass) at 11.54 kg and 11.42 kg, 

respectively, with no significant difference between 

them. This suggests that the addition of BSF frass to a 

full dose of IOF does not negatively affect yield but 

rather offers potential soil health benefits without 

compromising productivity. These results 

demonstrate the compatibility and potential synergy 

of integrating BSF frass with conventional 

fertilization (Beesigamukama et al., 2020). 

 

Interestingly, T3 (½ RR IOF) and T5 (½ RR IOF + 

BSF frass) yielded 10.04 kg and 10.13 kg, 

respectively—values that were statistically similar to 

each other but lower than full IOF treatments. 

However, the slight yield increase in T5 over T3 

indicates that BSF frass can partially compensate for 

reduced synthetic fertilizer input, offering a viable 

strategy for reducing dependence on chemical 

fertilizers while sustaining acceptable yield levels 

(Diacono and Montemurro, 2010). 
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The results clearly illustrate the benefit of integrated 

nutrient management (INM), particularly the use of 

BSF frass in combination with reduced rates of IOF, 

as seen in T5. This approach supports the dual goals 

of economic sustainability—by lowering input costs—

and environmental stewardship—by reducing 

synthetic fertilizer use and recycling organic waste 

(Schiavone et al., 2022). While BSF frass alone (T6) 

cannot match the yields of IOF-based treatments, its 

ability to improve grain yield over the control 

suggests it plays an important supplemental role. 

 

Grain yield  

Table 6 illustrates the computed yield of hybrid corn 

(ton/ha) adjusted to 14% moisture content (MC) 

under different fertilization treatments. The control 

treatment (T1), which received no fertilization, 

yielded the lowest at 6.51 tons/ha, setting the baseline 

for comparison. The application of BSF frass alone 

(T6) increased yield to 8.59 tons/ha, representing a 

32% increase over the unfertilized control. This 

suggests that BSF frass contributes significantly to 

yield improvement, likely due to its nutrient content 

and soil-enhancing properties, although it is not 

sufficient to match the output achieved with inorganic 

inputs (Mochoge et al., 2020; Lalander et al., 2015). 

The highest yields were observed in T2 

(Recommended Rate of Inorganic Fertilizer) and T4 

(RR IOF plus BSF frass), with 12.82 and 12.69 

tons/ha, respectively. These figures translate to 97% 

and 95% increases, respectively, compared to the 

control. The lack of significant difference between T2 

and T4 indicates that the combination of IOF and BSF 

frass performs as well as IOF alone in maximizing 

yield, while likely offering additional benefits such as 

improved soil structure and long-term fertility 

(Beesigamukama et al., 2020; Diacono and 

Montemurro, 2010). 

 

Treatments with half the recommended rate of IOF 

(T3) and its combination with BSF frass (T5) 

produced 11.15 and 11.26 tons/ha, respectively, 

reflecting yield increases of 71% and 73% over the 

control. These results underscore that reducing IOF 

input by half, particularly when supplemented with 

BSF frass, can still result in high productivity, closely 

approaching full-rate treatments. The slight yield 

advantage of T5 over T3 further demonstrates the 

complementary role of BSF frass in nutrient delivery 

and soil microbial enhancement, which boosts the 

efficiency of reduced chemical inputs (Schiavone et 

al., 2022). 

 

Table 6. Computed yield (ton/ha) adjusted to 14% 

MC 

Treatments Computed yield 
(ton/ha) 

T1 Control 6.51 
T2 Recommended rate of IOF 12.82 

T3 ½ RR IOF 11.15 
T4 RR IOF plus BSF frass 12.69 

T5 ½ RR IOF plus BSF frass 11.26 
T6 BSF frass alone 8.59 

Means with common letter/s are not significantly 

different with each other using HSD Test. 

 

The findings strongly advocate for integrated nutrient 

management (INM), where BSF frass is utilized 

alongside inorganic fertilizers to achieve near-

maximum yields while reducing dependence on costly 

and environmentally taxing chemical fertilizers. This 

approach not only supports agricultural productivity 

but also promotes resource recycling and soil 

sustainability, key tenets of climate-smart and 

regenerative farming systems. 

 

Conclusion  

The combination of Black Soldier Fly (BSF) frass with 

the recommended rate of inorganic fertilizer (T4) 

produced the tallest corn plants across all growth 

stages, showing the benefit of integrated fertilization 

on vegetative growth. Treatments with half the 

inorganic fertilizer (IOF) and BSF frass (T5) 

performed similarly to the full IOF rate (T2), 

indicating that organic supplementation can partly 

replace chemical inputs. Although BSF frass alone 

(T6) improved plant height over the control, it was 

less effective than IOF treatments, highlighting its 

role as a supplemental input. T4 also produced corn 

ears with lengths and diameters comparable to T2, 

suggesting a synergistic effect of organic-inorganic 

integration on reproductive traits. T3 and T5 achieved 
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similar ear quality, supporting reduced IOF use when 

combined with frass. Ear weight was highest in T2 and 

T4, while T3 and T5 showed comparable yields, 

indicating frass can offset lower IOF levels. All fertilized 

treatments increased shelling percentages over the 

control, with T4 being the highest. Grain yield peaked in 

T2 and T4, but T3 and T5 also maintained strong yields. 

T6 improved yield by 32% over the control, confirming 

BSF frass as a valuable organic amendment for 

sustainable and cost-effective corn production. 
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