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Abstract: The study was conducted to evaluate the effects of biofertilizers on the survivability and growth 

performance of abaca under Masbate conditions. A trial was carried out following a Randomized Complete Block 

Design (RCBD) with four treatments and four replications. The effects of different fertilizers, applied at their 

recommended rates, served as treatments, namely: Treatment A – 10 g of complete fertilizer per plant (Control); 

Treatment B – 10 g of complete fertilizer per hill combined with a foliar application of 15 mL of ANAA per 4 L of 

water; Treatment C – 20 g of Mykovam per plant; and Treatment D – 20 g of Mykoplus per plant. Abaca plants were 

monitored under field conditions for three months, and soil chemical properties were analyzed before and after 

treatment application. Growth parameters—including height increment, leaf development, pseudostem size, 

sucker production, and survival rate—showed no significant differences (p > 0.05) among treatments. These 

findings suggest that biofertilizers such as Mykovam and Mykoplus remain practical alternatives when inorganic 

fertilizers are limited, as their beneficial microbes help support nutrient uptake and root development. The 

consistently high survival rate across treatments also indicates that Masbate provides favorable conditions for 

establishing abaca. Further research should extend into later growth stages, focusing on fiber yield and quality, and 

evaluating whether combined or reduced fertilizer rates with biofertilizers can provide long-term benefits for plant 

performance and soil health. 
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_____________________________________________________________________________________ 

1. Introduction 

Abaca (Musa textilis Née), commonly known as Manila hemp, is an economically significant crop 

native to the Philippines. Its fiber is widely valued for its exceptional strength and flexibility—three 

times stronger than cotton and twice as strong as sisal (Armecin et al., 2014). The Philippines remains 

the world’s largest producer of abaca fiber, supplying key industries such as specialty paper, textiles, 

handicrafts, furniture, cosmetics, meat casing, and even composite materials for the automotive and 

construction sectors (Philippine Fiber Industry Development Authority, 2015). 

However, despite its strong market demand, the abaca industry continues to face serious 

constraints. The growth and productivity of abaca are highly dependent on environmental conditions 

such as rainfall distribution, temperature, radiation, and soil fertility (Bureau of Agriculture and 
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Fisheries Standards, 2019). While the crop thrives in areas with evenly distributed rainfall and moderate 

temperatures (Type IV climate) (PhilFIDA, 2016), provinces such as Masbate fall under a Type III climate 

classification, where rainfall patterns and temperature levels may not readily support optimal abaca 

performance. This raises uncertainty regarding the adaptability and survivability of abaca under 

Masbate’s agro-climatic conditions. 

In addition, abaca is a shallow-rooted, heavy nutrient feeder that requires abundant nitrogen and 

potassium to sustain growth and fiber quality (Bande et al., 2012). Many abaca-growing areas rely 

heavily on inorganic fertilizers, which can lead to soil degradation, reduced soil biological activity, and 

long-term decline in productivity. This concern highlights the need for more sustainable nutrient 

management strategies in abaca cultivation. 

Biofertilizers present a potential solution to this challenge. Products such as Mykovam and 

MykoPlus, developed by UPLB-BIOTECH, contain beneficial microorganisms that improve soil health, 

enhance nutrient uptake, increase plant vigor, and reduce susceptibility to environmental stress 

(Aggangan et al., 2013; Sindhu et al., 2010; Abdelaal et al., 2021).  

While the Bicol Region is currently the country’s leading abaca-producing region, contributing 35% 

of national output in 2019 (Magno-Ballesteros & Ancheta, 2022), Masbate has no documented research 

confirming whether abaca can survive or perform well under its local environmental conditions. This 

lack of information presents a critical knowledge gap. Without empirical evidence on abaca’s 

adaptability and the effectiveness of biofertilizers in Masbate, farmers, researchers, and development 

agencies are unable to make informed decisions regarding potential abaca expansion in the province. 

Therefore, this study was conducted to evaluate the survivability and growth performance of abaca 

in Masbate using biofertilizers and Alpha-Naphthalene Acetic Acid (ANAA). Specifically, it assessed 

(1) soil chemical properties before and after the study, (2) growth parameters such as plant height, leaf 

number and size, pseudostem length and diameter, and sucker formation, and (3) the survival rate of 

abaca under field conditions. Findings from this research aim to support future academic studies, guide 

farmer awareness and adoption of biofertilizers, and contribute to developing sustainable fiber-based 

livelihood opportunities in the province. 

2. Materials and Methods 

2.1 Research Design and Experimental Unit 

The experiment was arranged in a Randomized Complete Block Design (RCBD) with four 

treatments, each replicated four times, for a total of 16 plots. Each plot contained six hardened abaca 

plantlets and was located in the High Value Commercial Crops (HVCC) area of DEBESMSCAT under 

Masbate growing conditions. The treatments were: A (Control) – complete fertilizer (14-14-14); B – 

complete fertilizer (14-14-14) with foliar ANAA (15 mL per 4 L water); C – Mykovam; and D – Mykoplus. 

2.2 Land and Planting Materials Preparation 

The experimental area was prepared after the collection of a soil sample and a week prior to 

planting. Plowing was done to break the soil clods and remove the weeds present in the area to create a 

suitable environment for the abaca to grow well. A total of 96 hardened plantlets of the abaca variety 

‘Musa Tex 51’ were collected from the Provincial Plant Nursery, Tissue Culture Laboratory. The 

plantlets were planted in a polyethylene bag and cared for 21 days before transplanting in the field. 

2.3 Field Management and Treatment Application 

The abaca plantlets were transplanted in the late afternoon using the square planting method, 

maintaining a plant-to-plant distance of 2 m. The hardened plantlets were irrigated twice daily (morning 

and afternoon) for one week to allow recovery from transplanting shock, and thereafter irrigation was 
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carried out every other day. Ring weeding was performed around each plant before fertilizer 

application. 

For Treatment A (Control), 10 g of complete fertilizer was applied basally at transplanting, 

followed by 10 g every 15 days, applied in a ring 10 cm from the base of the plant. For Treatment B, 10 

g of complete fertilizer was applied at transplanting, followed by 10 g every 15 days (ring method), 

along with a foliar application of ANAA at 100 mL per plant every seven days. For Treatment C, 20 g of 

Mykovam was placed into each planting hole at transplanting, followed by drenching 650 mL of a 

Mykovam solution (1 kg in 16 L of water) per plant every 10 days. For Treatment D, 20 g of Mykoplus 

was applied into each planting hole at transplanting, followed by drenching 650 mL of a Mykoplus 

solution (200 g in 16 L of water) per plant every 10 days. 

2.4 Pest and Disease Management 

The occurrence of pests and diseases was closely monitored from planting until termination. 

Shrubs, bushes, and grasses growing in the experimental site were removed to prevent them from 

providing shelter for insect and animal pests. Green-labeled pesticides were used to control leaf spot 

disease and insect pests. 

2.5 Data Gathering 

2.5.1 Soil sampling and analysis 

Soil sampling was conducted before and after the experiment using a random sampling method. 

Prior to land preparation, composite soil samples were collected from the experimental area to 

determine the initial soil properties. After the study, soil samples were collected from each experimental 

plot and subsequently combined to form one composite sample per treatment. 

All soil samples were air-dried under shade, pulverized, thoroughly mixed, and passed through a 

sieve (2 mm mesh) to obtain uniform particle size. The processed samples were then stored and 

prepared for chemical analysis. A total of 1 kg of soil per treatment, consisting of equal portions of fine 

and coarse fractions, was submitted to the Central Analytical Services Laboratory, Visca, Baybay City, 

Leyte, for the determination of soil pH, organic matter, total nitrogen, and available phosphorus. 

2.5.2 Growth parameters 

All growth parameters were recorded at the initial measurement and subsequently measured at 

30-day intervals throughout the duration of the study. Plant height increment was determined by 

measuring the increase in height from the base of the plant to the highest point. The number of leaves 

was obtained by counting only the fully developed leaves on each plant. Leaf size was assessed by 

measuring leaf length from the tip to the end of the leaf blade. The diameter of the pseudostem was 

measured one centimeter above the plant base using a caliper, while the length of the pseudostem was 

taken from the base of the plant up to the topmost petiole. The number of suckers per plant was 

determined by visually counting all suckers present in the surviving plants at the end of the study. 

2.5.3 Survival rate 

The percentage of survival was determined at the end of the experiment by counting the number 

of surviving plants. It was computed by dividing the number of surviving plants by the total number of 

plants initially planted, then multiplying the result by 100. 

2.6 Data Analysis 

The experimental data were analyzed using Analysis of Variance (ANOVA) to evaluate differences 

among treatments. Before analysis, the assumptions of ANOVA—normality and homogeneity of 

variances—were tested to ensure the validity of the results. All statistical analyses were conducted using 
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the Statistical Tool for Agricultural Research (STAR) software, version 2.0.1, developed by the 

International Rice Research Institute (IRRI). 

3. Results and Discussion 

3.1 Soil Chemical Properties 

The initial soil pH, organic matter, total nitrogen, and available phosphorus were measured prior 

to fertilizer application and compared with the final values after treatment. The treatments included: 

the recommended inorganic fertilizer alone (TA), the combination of inorganic fertilizer and ANAA 

(TB), Mykovam (TC), and Mykoplus (TD). The table below (Table 1) shows the changes in soil chemical 

properties from the initial levels to the final values after the application of the respective treatments. 

The application of the different fertilizer treatments resulted in slight variations in soil pH. The 

recommended inorganic fertilizer resulted in a pH of 5.28, while the combination of inorganic fertilizer 

and ANAA produced a pH of 5.26. Mykovam similarly decreased the pH slightly to 5.33. In contrast, 

Mykoplus increased the soil pH to 5.44. The slight increase associated with Mykoplus may be attributed 

to microbial activity that can buffer soil acidity or exert a mild liming effect. This trend aligns with the 

findings of Yasa et al. (2023), who reported that biofertilizers tend to increase soil pH, whereas 

continuous application of inorganic fertilizers may lead to gradual soil acidification. 

The initial soil organic matter (OM) content was 1.689%, which falls within the commonly reported 

range for cultivated soils. After treatment application, OM content ranged from 1.762% to 2.481%. The 

recommended inorganic fertilizer resulted in the highest OM value (2.481%), followed by Mykovam 

(2.116%) and Mykoplus (2.011%). The combination of inorganic fertilizer and ANAA showed the lowest 

increase (1.762%). The increase in OM may be linked to enhanced plant growth and subsequent return 

of leaf residues, which contribute to organic matter buildup through decomposition. Pardo et al. (2010) 

noted that microbial inoculants can support nutrient cycling and organic matter turnover, which may 

explain the moderate increases under Mykovam and Mykoplus. 

The initial soil nitrogen content was low at 0.139%. Mykovam-treated soil showed the highest 

nitrogen increase at 0.172%, while both the recommended inorganic fertilizer and Mykoplus increased 

nitrogen to 0.148%. The combination treatment did not result in any noticeable increase from the initial 

nitrogen level. The increase associated with Mykovam may be related to the role of vesicular arbuscular 

mycorrhiza in enhancing nutrient uptake by converting unavailable nitrogen into plant-available forms. 

This is consistent with Mulyani et al. (2017), who reported that endomycorrhizal biofertilizers can 

significantly improve soil nitrogen availability. 

The initial available phosphorus level was 13.537 mg kg⁻¹. Mykoplus resulted in the highest 

increase to 20.737 mg kg⁻¹, followed by the recommended inorganic fertilizer, which increased 

phosphorus to 14.316 mg kg⁻¹. In contrast, Mykovam and the combination treatment produced slightly 

lower values (11.600 and 13.011 mg kg⁻¹, respectively). The substantial increase in phosphorus under 

Mykoplus may be attributed to the activity of P-solubilizing microorganisms that enhance phosphorus 

availability, particularly when soil pH is slightly improved. Fitriatin et al. (2021) observed similar effects 

with biofertilizers containing P-solubilizing microbes.  

Table 1. Soil chemical properties as affected by different fertilizer treatments 

 

Soil Properties 
Initial 

Content 

Final Content 

TA TB TC TD 

pH 5.36 5.28 5.26 5.33 5.44 

Organic Matter (%) 1.689 2.481 1.762 2.116 2.011 

Total N (%) 0.139 0.148 0.139 0.172 0.148 

Available P (mg kg⁻¹) 13.537 14.316 13.011 11.600 20.737 
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3.2 Growth Response 

Figure 1 presents the mean values of the measured growth parameters, including plant height 

increment, number of leaves, leaf length, pseudostem diameter, pseudostem length, and number of 

suckers per plant under the different fertilizer treatments. In general, all treatments supported plant 

growth throughout the duration of the study, with observable but generally not significant (p>0.05) 

variations among treatments. The treatments with microbial inoculants (Mykovam and Mykoplus) 

showed a tendency toward improved growth responses in several parameters compared to the 

recommended inorganic fertilizer alone and the combination of inorganic fertilizer with ANAA. 

The growth performance of abaca under the different fertilizer treatments showed numerical 

variations among parameters measured, although these differences were not statistically significant. 

The plant height increment ranged from 11.25 cm to 19.53 cm, with the highest value observed in the 

recommended inorganic fertilizer (19.53 cm), followed by the combination of inorganic fertilizer and 

ANAA (17.00 cm), Mykovam (14.78 cm), and Mykoplus (11.25 cm). The number of leaves per plant 

showed very minimal variation, ranging only from 2.81 to 2.92, where Mykoplus obtained the highest 

mean (2.92), followed closely by Mykovam (2.90), ANAA + inorganic fertilizer (2.84), and the inorganic 

fertilizer alone (2.81). Leaf length ranged from 27.18 cm to 33.33 cm, with the longest leaves recorded in 

the inorganic fertilizer treatment (33.33 cm), followed by ANAA + inorganic fertilizer (30.42 cm), while 

Mykovam and Mykoplus produced shorter leaves (27.76 cm and 27.18 cm, respectively). 

Similarly, pseudostem length increment ranged from 8.13 cm to 12.29 cm, wherein the inorganic 

fertilizer (12.29 cm) and the ANAA combination (12.21 cm) showed slightly higher increments than 

Mykoplus (8.79 cm) and Mykovam (8.13 cm). Pseudostem diameter ranged from 0.79 cm to 0.93 cm, 

with the largest mean diameter recorded in the inorganic fertilizer treatment (0.93 cm), followed by the 

ANAA combination (0.89 cm), while both Mykovam and Mykoplus resulted in the lowest and similar 

values (0.79 cm).  
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Figure 1. Growth performance of abaca under different fertilizer treatments: (a) plant height increment, 

(b) number of leaves, (c) leaf length, (d) pseudostem diameter, (e) pseudostem length, and (f) number 

of suckers per plant.  
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Meanwhile, the number of suckers per plant varied from 0.63 to 1.06, where Mykovam produced 

the highest average (1.06), followed by Mykoplus (0.81), while both inorganic fertilizer and the ANAA 

combination produced the lowest means (0.63). 

Despite these numerical variations in all growth parameters, the ANOVA results indicated no 

significant differences (p > 0.05) among treatments, suggesting that the growth responses were generally 

comparable across fertilizer types. This may be attributed to the sufficient nutrient availability provided 

by all treatments. The inorganic fertilizer supplied readily available N, P, and K for immediate uptake 

(Asadu et al., 2024), while the biofertilizers contributed plant growth-promoting microorganisms that 

enhanced nutrient accessibility through nitrogen fixation, phosphorus solubilization, and improved 

mycorrhizal colonization (Hartman & Six, 2023; Bora et al., 2016). Such microorganisms are also known 

to produce natural growth regulators like auxins, which promote cell elongation and shoot development 

(Keswani et al., 2020; Kumar et al., 2021), helping supplement nutrient uptake even when inorganic 

input levels are lower. It is also proven that the biofertilizers used (MykoVam and MykoPlus) are 

effective in enhancing the growth of abaca and other similar crops (Abadayan & Coracero, 2024; Aguilar 

et al., 2018) 

3.3 Survivability 

The survival rates of abaca under different fertilizer treatments showed no significant differences 

despite numerical variation (Figure 2). Mykoplus recorded the highest survival (100%), followed by 

Mykovam (91.67%), while both the no-fertilizer treatment and the complete fertilizer + ANAA 

combination showed the lowest survival (75%). Since these differences were not statistically significant 

(p>0.05), all treatments were considered adequate to support early plant establishment, suggesting that 

essential nutrients in the soil were sufficient to maintain vigor during the initial growth stage (Neves & 

Costa, 2020). 

These findings indicate that abaca can establish successfully even under varying levels of fertilizer 

input. The comparable survival rates across treatments support earlier studies showing that abaca’s 

early growth is not highly dependent on external nutrient supplementation (Bande et al., 2016). 

Although biofertilizers such as Mykovam and MykoPlus can enhance nutrient uptake through root 

colonization, their benefits are often more pronounced in later growth phases when nutrient demand 

increases (Aggangan et al., 2013; Hou et al., 2025; Inocencio et al., 2025; Zarate & Jardeniano., 2022). The 

influence of biofertilizers also depends on soil microbial activity and plant physiological response, 

which may explain the limited observable differences in survival (Abdelaal et al., 2021). 

 

 
 

Figure 2. Survivability of Abaca Per Treatment Using Biofertilizer 
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The consistently high survival rates further demonstrate that Masbate provides a favorable 

environment for abaca cultivation. The province’s warm, humid climate and relatively uniform rainfall 

align well with the ecological requirements of abaca, while its well-drained loamy soils help prevent 

waterlogging during early establishment (Armecin et al., 2011; Gagula et al., 2024; Shahri et al., 2014). 

These environmental conditions, combined with abaca’s natural adaptability to diverse agroecological 

settings (Bande et al., 2012), likely contributed to the successful establishment observed. 

4. Conclusion 

The study found that the application of biofertilizers did not significantly affect the height 

increment, number of leaves, leaf size, pseudostem length and diameter, number of suckers, and 

survival rate of abaca compared to inorganic fertilizer and the control, indicating that abaca can establish 

well even under varying nutrient inputs. This suggests that biofertilizers can be used as an effective 

alternative when inorganic fertilizers are limited, as the beneficial microbes in products such as 

Mykovam and Mykoplus support nutrient uptake and root development. The consistently high survival 

across treatments further demonstrates that Masbate provides favorable environmental conditions for 

abaca cultivation. Future studies are recommended to extend the evaluation into later growth stages, 

particularly fiber yield and quality, and to explore combined or reduced fertilizer rates with 

biofertilizers to determine potential synergistic effects and long-term impacts on soil health. 
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