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Accepted: 22/04/2026 improving crop establishment. Mahogany (Swietenia macrophylla King.) leaf litter
can modify soil conditions by regulating moisture and nutrient availability. These
alterations may significantly affect the germination performance of eggplant
(Solanum melongena L.) a widely cultivated and economically important vegetable
crop. This study aims to examine the effects of mahogany leaf litter on the germination
performance of eggplant (Solanum melongena L.) seeds. The experiment included five (5)
treatments with different amounts of mahogany leaf litter, along with a control treatment that

— contained no leaf litter. The germination performance of the seeds was evaluated using
Copyright: ©2026 by the author(s). parameters .such as germination percentage, germination capacit.y, germinative energy, gnd
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leaf litter, replicated three times. Results showed no significant differences in germination
percentage and germinative capacity among treatments. However, germinative energy was
significant, with T2 (100 g) recording the highest value (48%), while the control (T1) had the
lowest (11.33%). Energy period was highly significant, with treatments T>—Ts showing faster
germination (6—6.33 days). The research shows that mahogany leaf litter has no notable impact
on the germination rate or overall viability of eggplant (Solanum melongena L.) seeds. That
said, applying a moderate quantity (100 g) improved germination vigor and shortened the time
to peak germination, leading to quicker results than the control. Overall, while it doesn't boost
the total germination percentage, mahogany leaf litter can speed up and enhance the
germination process at specific doses.
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INTRODUCTION

Agroforestry was the integration of agriculture and
forestry that resulted in better natural resource management
and sustainable land use. Agroforestry was also defined as a
farming approach that allowed trees and shrubs to grow
alongside crops and/or livestock, thereby integrating
agriculture and forestry in the same land system. It was
defined as a dynamic, ecologically based natural resource
management system that diversified and sustained
production for increased social, economic, and
environmental benefits for land users at all levels through the
integration of trees on farms and in the agricultural land-
scape, according to the International Center for Research in
Agroforestry (Tobgay, 2019).

One of the agricultural crops used in the study was
eggplant (Solanum melongena L.), which belonged to the
family Solanaceae. It was a popular vegetable crop grown
for its fruits. In terms of production and area, eggplant was
the most significant vegetable crop in the Philippines. It was
high in nutritional fiber and an excellent source of vitamins
and minerals, making eggplant one of the most popular
vegetables among Filipinos throughout the country (ISAAA,
2020). Eggplant was one of the most important, low-cost,
and widely consumed vegetable crops in the Philippines
(Hautea, 2014). According to Gerpacio et al. (2014) they
stated that eggplant in the Philippines was an economically
important vegetable. It was vital to the domestic vegetable
industry, making the nation rank as the seventh-largest

Journal of Agroforestry and Environment 2026, 19(1):53-57
DOI: https://doi.org/10.55706/jae1906

53


https://doi.org/10.55706/jae
http://www.jagroforenviron.com/
https://doi.org/10.55706/jae1906
mailto:cedrickmaniago@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Maniago and Barrientos

producer of eggplant globally. It provided many small-scale
farmers a source of income and employment. Also, due to its
high vitamin, fiber, and mineral content, it offered great
health and nutritional value. It was one of the most
important, low-priced, and extensively consumed vegetable
crops in Asia. In the Philippines, the production of eggplant
accounted for more than 30% of the volume of the most
important vegetables in the country (Hautea et al., 2016).

On the other hand, mahogany (Swietenia
macrophylla King.) from the Meliaceae family, was a
deciduous, tall tree that could reach a height of 10 meters and
had a heavy, dark-green, dense crown. It was grown for the
commercialization of its wood (Stuartx, 2018). The tropical.
Americas were where mahogany originated (Krisnawati et
al., 2011); however, due to the high value of its wood, the
species was extensively cultivated in Asia, Africa, and
several Pacific Islands (Bevacqua, 2021). Issifu et al. (2015)
found that germination rates were better in the presence of
litter. Linn (2012) discovered that decomposing leaf litter is
essential for soil health, providing nutrients and retaining
moisture. Becerra et al. (2004) concluded that leaf litter
encourages seed germination. Sotes et al. (2018) revealed
that seed survival rates were higher with leaf litter,
suggesting that conservation efforts should protect both
mature plants and leaf litter

Thus, the goal of this study aimed to determine the effect
of mahogany leaf litter on the germination performance of
eggplant (Solanum melongena L.). Specifically, its goals are
to determine the germination performance in terms of the
following 1) germination percentage, ii) germination
capacity, iii) germination energy, and iv) energy period.

MATERIALS AND METHODS

Location of the Study Area

The research was carried out at PSAU Bamboo and
Rattan RDE Center (15°13'07.20"N 120°41'46.21"E) of
Pampanga State Agricultural University (PSAU), situated in
San Agustin, Magalang, Pampanga (Figure 1).
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Figure 1. Study Site

Experimental Design
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The study utilized a Randomized Complete Block
Design (RCBD), which consisted of three blocks and five
treatments. Each treatment used 50 seeds in germination
trays, comprising a total of 750 eggplant seeds.

Experimental Treatments
The experimental treatments were as follows:
Ti- Control (no application)

T»- 100g of MLL
T3- 200g of MLL
T4- 300g of MLL
Ts- 500g of MLL
where: MIl - Mahony leaf litter

Experimental Plant

Eggplant (Solanum melongena L.) Fortuner F1 variety
was used. This particular variety took around 62-65 days
after trans-planting to mature. It was known for being a high-
yielding variety with a compact and vigorous build. Its fruit
was one of its main features, measuring
approximately 26-30cm in length, with a green calyx.

Preparation and Treatment Application

Mahogany leaf litter was collected and prepared for
treatment by air-drying and grinding prior to application.

Air-dried mahogany leaf litter was manually mixed
thoroughly with topsoil in each polyethylene bag. A
measurement was done before the experiment to find out the
exact volume of soil media in every polyethylene bag. The
exact soil volume of each polyethylene bag was 9 kilograms.
The volume of each polyethylene bag was uniformly
weighed and was reduced depending on the treatment.

Seeds Sowing

Germination trays were utilized in assessing the
germination of eggplant. The eggplant (Solanum melongena
L.) seeds were sown per hole at a depth of 1.0 cm and
covered with fine soil. After sowing the seeds, a mist of
water was sprayed, and a plastic covering was put on for a
few days to maintain the moisture of the soil.

Data Analysis

The data obtained in the study was statistically analyzed
using the Analysis Variance (ANOVA) in Randomized
Complete Block Design (RCBD) to find out if there were
significant differences among the parameters tested in the
study.

Germination Percentage

Germination was checked daily starting from sowing, for
21 days or until no more seeds sprouted over several days. A
seed counted as germinated once its hypocotyl hook
appeared above the soil (Fandohan et al., 2010).

Mean Germination Time (MGT) was computed based on
the procedure of Yousheng and Sziklai (1985), as cited in
Fandohan et al. (2010).

MGT=3'nidi/n
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Where n is the total germination count, ni is the number
of seeds germinating on day di, and di refers to the day of
the measurement.

Germinative Capacity

According to Domin et al. (2019), germination capacity
was the percentage of seeds that would typically germinate
under ideal circumstances for the species.

Sprout counts were recorded every 24 hours.
Germination energy (GEN) and germination capacity (GC)
represent the fraction of seeds that developed sprouts after
14 days.

Germination energy (GEN) and germination capacity
(GC) was defined as the fraction of germinated seeds (i.c.,
sprouts) after 14 days.

Both GEN and GC were expressed as the proportion of
germinated seeds G at a specific time t, calculated with the
following equation (Pawlat et al., 2022).

Germinative =Tng/Tns x 100
where: n - the number of seeds germinated at time t and nr -
the total number of sown seeds

Energy Period

According to Ford-Robertson (1971, as cited in Willan,
1985), defines energy period as the parameter refers to the
set of seed lot that achieves germination within a specified
timeframe (typically 7 or 14 days) under optimal or rigidly
specified environmental conditions.

The data was obtained by gathering the peak of
germination per treatment per day.

RESULTS AND DISCUSSIONS

Germination Percentage

The mean results were illustrated in Table 1. The highest
germination percentage, with a mean of 85.33%, was
observed in T (100g), followed by T: (control) with 84%. T3
(200g) showed a mean of 83.33%, while Ts (500g) had a
mean of 80.67%, and T4 (300g) had the lowest mean of
75.33% among all the treatments.

The Analysis of Variance obtained no significant
difference (Pr> F = 0.8448) in the germination percentage
among the treatments. This suggests that most eggplant
seeds used in the study germinated among all the treatments.

Table 1. Mean Germination Percentage (%).
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The positive impact of litter on seed germination was more
pronounced at higher irradiance levels.
Germinative Capacity

Results were illustrated in Table 2 that T3 (200g) had the
highest mean (98.67%), followed by T, (100g) with a mean
of 96%, T: (Control) had a mean of 92%. In comparison, Ts
(500g) obtained a mean of 89.33%, and T4 (300g) obtained
the lowest mean of 88% (Figure 2.).

The analysis of variance indicated that there was no
significant difference (Pr> F = 0.3095) among treatments.

Table 2. Mean Germinative Capacity (%).

Rates of Leaf Litter Mean
Ti- Control (No application) 92.00
T»- 100g 96.00
Ts-200g 98.67
T4- 300g 88.00
Ts- 500g 89.33

Rates of Leaf Litter Mean
Ti- Control (No application) 84.00
T>- 100g 85.33
Ts- 200g 83.33
T4~ 300g 75.33
Ts- 500g 80.67

= Not significant at p<0.05

The results revealed that mahogany leaf litter did not
affect the germination percentage of eggplant. According to
the study of Issifu et al. (2015), all three species had higher
germination rates in the presence of litter than in its absence.
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= Not significant at p<0.05

According to Fowler (1986) and Boeken & Orenstein
(2001; Loydi et al., 2012), litter can aid in maintaining soil
moisture. Furthermore, the presence of litter can increase the
longevity of Bromus pictus seeds by ameliorating, which is
considered one of the main causes of seed aging (Rotundo
and Aguiar, 2005).

Germinative Energy

Based on the results, T> obtained the highest mean of
(48%), followed by T4 with a mean of (45.33%), Tshad a
mean of (40%), and T3 with a mean of (39.33%), while T;
obtained the lowest germinative energy of (11.33%) (Fig. 1)

Analysis of variance showed that there was a significant
difference (Pr > F = 0.0157) among treatments at the 5%
level. T, was found to be statistically significant among all
the treatments in the study (Figure 1).

Germinative Energy (%)
00 B0 39330 4533 40,000
£ 40
= o0 | 11.33°
0
Control 100g  200g 300g 500g
Treatments

*=Significant at p<0.05. Treatment means with different
letters are significantly different from each other based on
Least Significant Difference (LSD). Standard deviation is
shown by error bars.

Figure. 1. Germinative Energy

Domin et al. (2020) stated that germination energy is a
numerical demonstration of the percentage of seeds that
germinate quickly. The results of the study were relevant to
the following study of Linn. (2012), where it was revealed
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that leaf litter plays an important role in retaining soil health.
As the leaf litter decomposes, it offers important nutrients to
the soil and helps the soil stay moist. Additionally, Becerra
et al. (2004) found that the existence of leaf litter resulted in
earlier and more plentiful germination.

Energy Period (days)

The results illustrated in Figure 2 demonstrate that
treatments T, T3, T4, and Ts showed the shortest energy
period. This suggests that the seeds in treatments under
mahogany leaf litter had a better energy period than those in
the control group. Based on the results, T3 obtained a mean
of (6.33 days) followed by T, T4, and Ts with a mean of (6
days). The mean of the control group T; takes (16.33) days
to germinate, longer than those in T, T3, T4, and Ts with a
mean ranging only from (6-6.33 days).

Analysis of Variance revealed highly significant at the
1% level. The results reveal that T; was highly significant
(Pr>F =0.0005) among all the treatments used in the study.

Energy Period (days)

16.332
20

15
6P 6.33b 6P 6P

0

Control 100g  200g 300g  500g
Treatments

Mean
=)

**=Highly significant at p<0.01. Treatment means with
different letters are significantly different from each other
based on Least Significant Difference (LSD). Standard
deviation is shown by error bars.

Figure. 2 Energy Period (days)

The finding aligns with the study of Becerra et al. (2004),
who observed that leaf litter significantly improves both the
speed and consistency of seed germination. Explained that
leaf litter acts as a protective cover that helps retain soil
moisture and minimizes environmental stress, thereby
facilitating earlier germination. In a similar vein, Facelli and
Pickett (1991) pointed out that leaf litter plays an important
ecological role by altering the physical environment,
particularly through maintaining soil moisture and reducing
temperature extremes—conditions that are vital for
successful germination.

Furthermore, Xiong and Nilsson (1999) reported that leaf
litter can enhance seed germination by improving microsite
conditions, including light availability and soil structure,
depending on its thickness and composition. Likewise, Sayer
(2006) emphasized that the decomposition of leaf litter
supports nutrient cycling, thereby increasing the availability
of nutrients necessary for early seedling development. These
observations are reinforced by Baskin and Baskin (2014),
who highlighted that factors such as adequate moisture and
stable temperature both influenced by the presence of leaf
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litter are key in breaking seed dormancy and promoting
successful germination.

CONCLUSION

In terms of the germination performance of eggplant
seeds, the germination percentage and germination capacity
revealed that they were not significant. However, it was
observed that the treatment with mahogany leaf litter from
T, T3, Ts, and Ts resulted in quicker germination in terms of
germinative energy and energy period, as compared to the
control group (T}).

Ta, T3, T4, and Ts obtained the highest peak of
germination, ranging from 39.33% up to 48%. In contrast, T,
obtained only 11.33% of germinative energy. Additionally,
T», T3, T4, and Ts obtained the shortest energy period,
ranging from 6 to 6.33 days, whereas T; had an energy period
of 16.33 days.

Although mahogany leaf litter treatments promoted
quick germination, as observed in the energy period, the
germination percentage of the seeds remained the same
across all treatments, including the control.

Therefore, we recommend the use of mahogany leaf litter
during eggplant (Solanum melongena L.) germination helps
retain soil moisture, leading to faster seed germination.
Additionally, future studies should analyze soil chemical
composition under mahogany leaf litter applications and test
its allelopathic effects on other crops.

Acknowledgement
The authors express their gratitude to Pampanga State
Agricultural University for its support in this research.

Conflict of Interest
The authors declared that they have no conflicts of interest.

REFERENCES

Baskin, C. C., & Baskin, J. M. (2014). Seeds: Ecology,
biogeography, and evolution of dormancy and
germination (2nd ed.). Academic Press.

Becerra, P. Celis-Diez. J, & Bustamante, R. (2004). Effects
of leaf litter and precipitation on germination and
seedling survival of the endangered tree Beilschmiedia
miersii, Applied Vegetation Science 7(2), 253-257.
https://doi.org/10.1658/1402-2001(2004)0070253.

Bevacqua, R. Sayama, J. & Miller, R. (2021). Mahogany in
Micronesia. Mcrnesica, 01, 1-10.
https://www.uog.edu/_rsources/files/wptrc/Mahogany
Final.

Boeken, B. & Orenstein, D. (2001). The effect of plant litter
on ecosystem properties in a Mediterranean semi-arid
shrubland. Journal of Vegetation Sci-ence, 12, 825-832.

Domin, M., Kluza, F., Goral, D., Nazarewicz, S., Kozlowicz,
K., Szmigielski, M., & Slaska—Grzywna, B. (2019).
Germination Energy and Capacity of Maize Seeds
Following Low-Temperature Short Storage.
Sustainability, 12(1), 46.
http://dx.doi.org/10.3390/sul12010046.Facelli, J. M., &
Pickett, S. T. A. (1991). Plant litter: Its dynamics and

56


https://doi.org/10.55706/jae1906
https://doi.org/10.1658/1402-2001(2004)0070253
https://www.uog.edu/_rsources/files/wptrc/Mahogany_Final
https://www.uog.edu/_rsources/files/wptrc/Mahogany_Final
http://dx.doi.org/10.3390/su12010046

Maniago and Barrientos

effects on plant community structure. The Botanical
Review, 57(1), 1-32.
https://doi.org/10.1007/BF02858763.

Fandohan, B., Assogbadjo, A. E., Kakai, R.G., & Sinsin, B.
(2010). Variation in seed morphometric traits,
germination and early seedling growth performances of
Tamarindus indica L. International Journal of Biological
and Chemical Sciences, 4(4): 1102-1109.
http://ajol.info/index.php/ijbcs.

Fowler, N. L. (1986). Microsite requirements for
germination and establishment of three
grass species. Am. Midl. Nat. 115, 131-145. DOI:
10.2307/2425843.

Gerpacio, R. & Aquino, A. (2014). Socioeconomic Impacts
of Eggplant: Ex-ante Case Studies in the Philippines.
International Service for the Acquisition of Agri- Biotech
Applications (ISAAA), Ithaca, New York, USA and
SEAMEO Southeast Asian Regional Center for Graduate
Study and Research in Agriculture (SEARCA), Los
Baiios, Laguna, Philippines.
https://www.isaaa.org/resources/publications/socioecon
omics_impacts of bt eggplant/download/Socioeconom
ics%20Impacts%200f%20Bt%20Eggplant.

Hautea, D. Quilloy, R. Taylo, L. Narciso, J. Mostoles, Ma.
D, Navasero, M. & Hautea, R. (2014). Tanglaw and
Tanyag — New NSIC-Approved UPLB Eggplant
(Solanummelongena L.) Hybrids for Commercial
Cultivation in Luzon.
https://www.cabi.org/gara/mobile/FullTextPDF/2014/20
143172600.

International Service for the Acquisition of Agri-biotech
Applications (2020). Why egg-plant is important in the
Philippines.https://www.isaaa.org/blog/entry/default.asp
7BlogDate=9/23/2020#:~:text=Why%20is%20eggplant
%20important%?20in,0n%?20it%20for%20their%20liveli
hood.

Issifu, H., Okyere, B., & Husseini, R. (2015). Effect of leaf
litter on seed dormancy, germination and seedling
survival of three tropical forest tree species in Ghana.
International Journal of Agronomy and Agricultural
Research (IJAAR), 6. 10-17.
https://www.researchgate.net/publication/284190251 E
ffect of leaf litter on seed dormancy germination an
d seedling survival of three tropical forest tree spec
ies_in_Ghana International Journal of Agronomy an
d Agricultural Research IJAAR.

Krisnawati, H. Kallio, M. & Kanninen, M. (2011). Switennia
macrophylla  King:  Ecology, silviculture, and
productivity. CIFOR, Bogor, Indonesia.

DOI: https://doi.org/10.55706/jae1906

Journal of Agroforestry and Environment 2025, 19(1):53-57

https://www.cifor.org/publications/pdf files/Books/BKr
isnawatil 104.

Linn, K. (2020). Seasonal Science: What Lurks in the Leaf
Litter. ttps://www.scientificamerican.com/article/bring-
gscience-home-leaf-litter-biodiversity.

Loydi, A., Eckstein, R. L., Otte, A., & Donath T. W. (2012).
Effects of litter on seedling establishment in natural and
semi-natural grasslands: a meta-analysis. Journal of
Ecology, 101, 454464 doi: 10.1111/1365-2745.12033.

Pawtat, J., Starek-Wojcicka, A., Kopacki, M., Terebun, P.,
Kwiatkowski, M., Sujak, A., Pascuzzi, S., Santoro, F., &
Andrejko, D. (2022). Germination Energy, Germination
Capacity and Microflora of Allium cepa L. Seeds after
RF Plasma Conditioning. Energies 2022, 15, 7687.
https://doi.org/10.3390/ en15207687.

Rotundo, J. L., and Aguiar, M. R. (2005). Litter effects on
plant regeneration in arid lands: a complex balance
between seed retention, seed longevity and soil-seed
contact. Jornal of Ecology. 93, 829-838.
https://doi.org/10.1111/j.1365-2745.2005.01022.x.

Sotes, G.J., Bustamante, R.O., & Henriquez, C.A., (2018).
Leaf litter is essential for seed survival of the endemic
endangered tree Pouteria splendens (Sapotaceae) from
central Chile. Web Ecol., 18, 1-5.
https://repositorio.uchile.cl/bitstream/handle/2250/1507
44/Leaf-litter-is-essential-for-seed-
survival.pdf?sequence=1.

Stuart, G. Jr. (2018). Mahogany.
http://www.stuartxchange.org/Mahogany.html#:~:text=
Mahogany%20is%20a%20deciduous%2C%20erect,are
%20pink%2C%20s00n%20turning%20green.

Willan, R. L. (1985). A guide to forest seed handling (FAO
Forestry Paper 20/2). Food and Agriculture Organization
of the United Nations.
https://www.fao.org/4/ad232e/AD232E09.htm#ch9.5.5.

Sayer, E. J. (2006). Using experimental manipulation to
assess the roles of leaf litter in the functioning of forest

ecosystems. Biological Reviews, 81(1), 1-31.
https://doi.org/10.1017/S1464793105006846.
Tobgay, S. (2019). Agroforestry.

https://www.academia.edu/5368374/Agroforestry. Xiong
, S., & Nilsson, C. (1999). The effects of plant litter on
vegetation: A meta-analysis. Journal of Ecology, 87(6),
984-994 https://doi.org/10.1046/j.1365
2745.1999.00414.x

57


https://doi.org/10.55706/jae1906
http://ajol.info/index.php/ijbcs
https://www.isaaa.org/resources/publications/socioeconomics_impacts_of_bt_eggplant/download/Socioeconomics%20Impacts%20of%20Bt%20Eggplant.
https://www.isaaa.org/resources/publications/socioeconomics_impacts_of_bt_eggplant/download/Socioeconomics%20Impacts%20of%20Bt%20Eggplant.
https://www.isaaa.org/resources/publications/socioeconomics_impacts_of_bt_eggplant/download/Socioeconomics%20Impacts%20of%20Bt%20Eggplant.
https://www.cifor.org/publications/pdf_files/Books/BKrisnawati1104
https://www.cifor.org/publications/pdf_files/Books/BKrisnawati1104
https://doi.org/10.1111/j.1365-2745.2005.01022.x
https://repositorio.uchile.cl/bitstream/handle/2250/150744/Leaf-litter-is-essential-for-seed-survival.pdf?sequence=1
https://repositorio.uchile.cl/bitstream/handle/2250/150744/Leaf-litter-is-essential-for-seed-survival.pdf?sequence=1
https://repositorio.uchile.cl/bitstream/handle/2250/150744/Leaf-litter-is-essential-for-seed-survival.pdf?sequence=1
http://www.stuartxchange.org/Mahogany.html#:~:text=Mahogany%20is%20a%20deciduous%2C%20erect,are%20pink%2C%20soon%20turning%20green
http://www.stuartxchange.org/Mahogany.html#:~:text=Mahogany%20is%20a%20deciduous%2C%20erect,are%20pink%2C%20soon%20turning%20green
http://www.stuartxchange.org/Mahogany.html#:~:text=Mahogany%20is%20a%20deciduous%2C%20erect,are%20pink%2C%20soon%20turning%20green
https://doi.org/10.1017/S1464793105006846
https://www.academia.edu/5368374/Agroforestry
https://doi.org/10.1046/j.1365%202745.1999.00414.x
https://doi.org/10.1046/j.1365%202745.1999.00414.x

