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Abstract

This study investigates the early growth response of Toona calantas (Kalantas) to Different Potting Media and
Biostimulant Application in Ilocos Sur, Philippines. A two-factor completely randomized design tested the
effects of three soil media types and varying biostimulant doses on seedling growth. Results showed that
forest soil with carbonized rice hull combined with a full dose of biostimulant significantly improved height,
diameter, root-shoot ratio, and survival rate. The findings emphasize the importance of using forest soil
compositions and organic inputs in optimizing the propagation of 7. calantas. This study provides practical
guidelines for conservation and reforestation initiatives involving threatened native species in similar
ecological zones.
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1. Introduction

The Philippines is internationally recognized as one of the 18 megadiverse countries, containing two-thirds of the
earth’s biodiversity and between 70% and 80% of the world’s plant and animal species (Fernando et al., 2008).
However, it is also a global biodiversity hotspot, with at least 700 threatened species, including Toona calantas
(Kalantas), which is listed as critically endangered (DENR Administrative Order 2007-11; Fernando et al., 2008).
Kalantas is a premium native species valued for its high-quality timber and other economic uses, but very limited
information exists regarding its propagation under different environmental conditions. In Ilocos Sur, where this
species still exists naturally, increasing deforestation and forest degradation highlight the urgency of conservation
efforts (Global Forest Watch, 2023). This study addresses the need for updated ecological and silvicultural data to
support the conservation and propagation of T. calantas through appropriate nursery and field management. The
scope of this research focuses on assessing the early growth response of T. calantas in Ilocos Sur to varying
potting media and biostimulant applications. The study evaluates three soil types—forest soil, forest soil with
carbonized rice hull, and river sand with carbonized rice hull—and their interaction with different doses of CERES
biostimulant. The research problem centers on the absence of published scientific studies on the effects of
biostimulants, a form of biotechnology, on T. calantas growth. Although T. calantas has been studied for its wood
properties and ecological distribution (Barstow, 2018; Castillo et al., 2015), no systematic experimentation has
examined how locally available biostimulants and potting media affect its seedling development.

Previous work on reforestation practices has emphasized the adverse ecological consequences of relying on exotic
fast-growing species, which can disrupt native biodiversity and alter ecological networks (Bianco et al., 2014;
Badalamenti et al., 2018). Research has shown that native species provide more suitable habitats for wildlife and
support long-term forest recovery (Becerra & Montenegro, 2013; Chazdon, 2008). Organic and compost-based
potting media have been found to improve seedling quality due to better nutrient retention and aeration (Mariotti
et al,, 2020; Wilson & Stoffella, 2006). Similarly, biostimulants such as seaweed extracts and protein hydrolysates
have demonstrated benefits in improving root development, nutrient uptake, and resistance to abiotic stress
(Chowdhary et al,, 2021; Craigie, 2011). Yet, no such trials have been documented for T. calantas, making this
study a pioneering effort. This research is important because T. calantas is nearing extinction in many areas due to
unsustainable harvesting and habitat loss (Aggangan et al., 2010; Barstow, 2018). Enhancing its propagation using
environmentally sound and cost-effective techniques could help reestablish populations in degraded areas and
support long-term conservation. The study aims to contribute practical information for local farmers, nursery
operators, and reforestation programs seeking to use native species for ecological restoration. The objective of the
study is to determine the effects of different potting media and biostimulant applications on its early growth
response under these treatments.

International Journal of Sustainability and Advanced Integrated Research
https://ijsair.com/| ISSN: 3107-7854



https://ijsair.com/
https://doi.org/10.65339/ijsair.V2.I1.28
mailto:josephinecheng2balbincotillon@gmail.com

International Journal of Sustainability and Advanced Integrated Research
Volume 2, Issue 1 (January-March 2026) | ISSN: 3107-7854

2. Methodology

The study was conducted from May to October 2024 at the Barangay nursery in Banucal, Lidlidda, Ilocos Sur, an
area characterized by a tropical monsoon climate with an average annual precipitation of 2851 mm and
temperatures ranging from 25°C to 27°C. To achieve the study objective, nursery-based methods was employed.
For the nursery experiment, 3,500 T. calantas seeds were initially germinated in seedboxes. After two months, 720
healthy and uniform seedlings were selected and transplanted into polyethylene bags containing various potting
media. The potting substrates consisted of combinations of forest soil, river sand, and carbonized rice hull at a 1:1
ratio. These were sun-dried for six hours and sieved to remove debris. The study employed a two-factor
experiment under a completely randomized design (CRD) involving nine treatment combinations replicated four
times. Each treatment had 80 seedlings, totaling 720. Factor A consisted of three levels of biostimulant: control
(no application), half dose, and full dose. Factor B involved three types of soil media: forest soil (FS), forest soil
with carbonized rice hull (FSCRH), and river sand with carbonized rice hull (RSCRH).

The biostimulant used in the study was CERES, a seaweed-based foliar fertilizer currently under trial; thus,
product-specific supporting literature is not yet available. Application was done using a mist sprayer on the 15th,
30th, and 45th day after potting (DAP), in accordance with the manufacturer's recommendations.The treatments
were arranged randomly across the nursery beds under partial shade conditions. Measurements for height and
diameter were recorded at 15-day intervals up to 60 DAP. Height was measured using a ruler from the root collar
to the apical bud, while diameter was measured at the root collar using a vernier caliper. Root-shoot ratio was
determined by selecting eight representative seedlings per treatment after 60 DAP. This involved carefully
excavating the seedlings to preserve the entire root system. Survival rate was calculated as the percentage of
seedlings that remained alive 60 days after potting. Seedling health was assessed using a leaf color chart, rating
leaf color from yellow to dark green.

3. Results and Discussion

3.1 Effects of Potting Media and Bio-stimulant on Height Growth of T. calantas

Height of T. calantas increased steadily from 15 to 60 DAP across all treatments, with clear numerical differences
among potting media and bio-stimulant levels. At 60 DAP, seedlings treated with the full-dose (FD) bio-stimulant
attained a mean height of 64.52 cm, which was 7.57 cm taller than the half-dose (56.95 cm) and 13.45 cm taller
than the control (51.07 cm). Among potting media, seedlings grown in forest soil with carbonized rice hull
(FSCRH) reached 63.73 cm, exceeding those grown in forest soil alone (57.85 cm) by 5.88 cm, and river sand with
carbonized rice hull (50.95 cm) by 12.78 cm. The highest recorded height was observed under the interaction of
FSCRH and full-dose bio-stimulant, which reached 92.49 cm at 60 DAP, compared with 80.54 cm under forest soil
with no bio-stimulant and 74.64 cm under river sand with no bio-stimulant.

The numerical superiority of FSCRH combined with full-dose bio-stimulant demonstrates the importance of both
nutrient availability and enhanced physiological activity in early seedling growth. Forest soil contributes essential
macro- and micronutrients, while carbonized rice hull improves aeration and moisture retention. Bio-stimulants
further amplify growth by enhancing nutrient uptake and stimulating hormonal activity, which explains the
substantial height advantage observed under the full-dose treatment. These findings are consistent with earlier
reports highlighting the role of fertile substrates and growth enhancers in promoting shoot elongation.

From a production standpoint, achieving height gains exceeding 90 cm within 60 days represents a major
improvement in nursery efficiency. Taller seedlings at an early stage are likely to establish more rapidly after
transplanting, reducing production cycles and improving reforestation success using T. calantas.

3.2 Effects of Potting Media and Bio-stimulant on Diameter Growth of T. calantas

Stem diameter of T. calantas increased across all treatments from 15 to 60 DAP, with marked numerical
differences at final measurement. At 60 DAP, seedlings grown in FSCRH attained a mean diameter of 8.09 mm,
which was 0.51 mm larger than forest soil (7.58 mm) and 2.35 mm larger than river sand with carbonized rice
hull (5.74 mm). Bio-stimulant application further enhanced diameter growth, with the full-dose treatment
producing a mean diameter of 8.09 mm, compared with 7.82 mm under half dose and 7.58 mm under the control.
The greatest diameter growth was observed under the FSCRH plus full-dose bio-stimulant combination, reaching
9.37 mm, whereas the lowest value (5.74 mm) occurred under the control combined with river sand-based media.
The numerical gains in stem diameter under FSCRH and full-dose bio-stimulant indicate improved cambial
activity and structural development. Diameter growth is strongly influenced by sustained nutrient supply and
water availability, both of which are enhanced by forest soil and carbonized rice hull. Bio-stimulants likely
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contributed by stimulating metabolic pathways responsible for secondary growth, resulting in thicker and more
robust stems.

An increase of more than 3.6 mm in stem diameter between the best and poorest treatments is agronomically
significant, as stem thickness is closely linked to seedling sturdiness and resistance to mechanical stress. These
results suggest that selecting the appropriate media and bio-stimulant dosage can markedly improve planting
stock quality.

3.3 Effects of Potting Media and Bio-stimulant on Root-Shoot Ratio and Survival of T. calantas

At 60 DAP, shoot length ranged from 74.64 cm in the control with river sand and carbonized rice hull to 92.49 cm
under full-dose bio-stimulant with FSCRH, representing a difference of 17.85 cm. Root length followed a similar
pattern, increasing from 75.36 cm in the poorest treatment to 93.82 cm in the best treatment, a gain of 18.46 cm.
Survival rates also varied substantially, with the highest survival recorded under FSCRH plus full-dose bio-
stimulant at 96.25%, compared with only 80.00% survival under the control combined with river sand media,
reflecting a 16.25 percentage point increase.

The substantial numerical increases in both root and shoot length under full-dose bio-stimulant application
indicate enhanced seedling vigor and balanced growth. Longer roots improve water and nutrient absorption,
while increased shoot length enhances photosynthetic capacity. The higher survival rate observed under the same
treatment suggests that these physiological improvements translate directly into greater seedling resilience.

Survival rates exceeding 95% are highly desirable in nursery operations and field establishment. The marked
improvements in root length, shoot length, and survival demonstrate that combining FSCRH with a full-dose bio-
stimulant can substantially improve seedling quality and post-transplant performance of T. calantas, making this
treatment highly suitable for large-scale reforestation and afforestation programs.

4. Conclusion

Across all growth stages (15, 30, 45, and 60 DAP), the study found that forest soil enriched with carbonized rice hull was
the most effective among the three tested media outperforming river sand with carbonized rice hull and forest soil alone
in promoting optimal growth of T. calantas seedlings. This treatment significantly enhanced plant height, stem diameter,
root-to-shoot ratio, and survival rates, owing to the nutrient-rich composition and organic matter retention of forest soil,
further improved by the physical and chemical properties of carbonized rice hull. When paired with a full-dose
biostimulant (BS2), it exhibited a synergistic effect that maximized nutrient uptake, improved stress tolerance, and
boosted overall seedling vigor. These findings underscore the importance of selecting compatible soil media and
biostimulant levels to ensure optimal early establishment and sustained growth offering practical insights for sustainable
forestry, reforestation, and nursery management. Beyond agronomic benefits, the study offers practical implications for
sustainable agriculture and conservation. The consistent effectiveness of full-dose biostimulants suggests their potential
to reduce reliance on chemical fertilizers, contributing to environmentally friendly farming practices. Moreover, the
enhanced establishment of T. calantas seedlings supports reforestation and afforestation efforts, reinforcing the species’
ecological role in preventing soil erosion, enriching biodiversity, and providing habitat in tropical ecosystems. Tailoring
soil and biostimulant combinations can thus serve as a strategic tool for both crop productivity and forest restoration,
paving the way for future research into long-term soil health, economic viability, and broader conservation outcomes.

To enhance the growth and survival of T. calantas seedlings, seedling growers, farmers, and agricultural practitioners
should prioritize the use of forest soil enriched with carbonized rice hull, especially when paired with full-dose
biostimulants. This combination has consistently demonstrated superior results in improving plant height, diameter, root-
to-shoot ratio, and survival rates. Regular soil testing and monitoring of plant growth stages should be integrated into
nursery and farm operations to guide soil media selection and biostimulant application. Extension services and training
programs must promote the adoption of these practices, emphasizing their role in reducing reliance on chemical
fertilizers and supporting sustainable agriculture.

To ensure long-term success, conservation programs should incorporate optimized potting media and biostimulant
strategies into nursery propagation. Engaging local communities through education and stewardship initiatives will foster
broader adoption and support. Policymakers and agricultural advisors should encourage integrated soil-biostimulant
management tailored to specific crops and environments. Continued research and development are essential to refine
biostimulant formulations, assess economic feasibility, and improve soil health ultimately contributing to more resilient
ecosystems and sustainable forestry practices.
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