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Abstract

This study examined the association between ecotheological verbal treatments
and agroecosystem performance by comparing chili pepper yield and pollinator
community metrics across two treatment zones. Employing a field-based
stratified purposive design, the study compared a blessing zone, which received
prayer and positive verbal expressions, with a cursing zone, which received
controlled negative verbal expressions. Pollinator observations were
conducted using 18 modified Pollard Walk transects, while microclimatic
variables, including temperature, relative humidity, light intensity, wind speed,
and altitude, were measured across three daily intervals. Chili pepper yield was
assessed through fruit number, average fruit weight, fruit length, and yield per
plant, while pollinator communities were analyzed using Shannon diversity,
Margalef richness, evenness, dominance, species richness, and abundance
indices. The results showed that the blessing zone produced higher chili pepper
yield and supported a more diverse, richer, and more abundant pollinator
community than the cursing zone, while microclimatic conditions remained
relatively comparable. These findings suggest that ecotheological blessing may
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be understood not as a direct causal mechanism, but as a care-oriented
ecological praxis that may encourage attentiveness, responsibility, and more
sustainable agroecosystem management. The study implies that integrating
ecological science with spiritual-ethical values can offer a culturally meaningful
approach to biodiversity-sensitive and sustainable agriculture.
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Introduction
Ecotheology has increasingly become an important conceptual framework for rethinking the
relationship between human beings, non-human creation, and ecological responsibility. Rather than
viewing nature merely as an exploitable resource, ecotheology positions the natural world as part of
amorally and spiritually meaningful creation that demands care, restraint, and ethical accountability.
This perspective is consistent with contemporary discussions on creation care, ecological conversion,
and ecospirituality, which argue that environmental crises are not only technical or managerial
problems but also moral, cultural, and spiritual problems requiring transformation in human values
and practices (Beling, 2023; de Diego-Cordero et al., 2024; Messias, 2024). In this sense, religious
practices such as prayer, blessing, gratitude, and respectful verbal expressions toward nature may
be interpreted not as magical interventions, but as embodied ecological praxis that shapes human
attention, responsibility, and care-oriented behavior within agricultural landscapes (Bock, 2024;
Mweta et al,, 2022; Yulisinta et al., 2024).

Within agroecosystems, such an ecotheological perspective is particularly relevant because

farming is not simply a technical process of production but a relational practice involving soil, plants,
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insects, water, climate, and human management. Agroecology emphasizes that agricultural
productivity is shaped by the interaction between biotic and abiotic components, including crop
management, microclimate, habitat structure, and biodiversity-based ecosystem services (Dietrich
et al., 2025; Ghersa, 2013; Liang et al., 2025). Among these ecosystem services, pollination plays a
crucial role in supporting crop productivity, fruit quality, seed formation, and broader agroecosystem
resilience. Previous studies have shown that pollinators contribute substantially to global crop
production, food security, and ecosystem stability, while their decline is associated with habitat loss,
land-use intensification, pesticide exposure, climate change, and reduced floral resources (Dada et
al,, 2025; Kitikidou et al,, 2024; Liu et al., 2021). Therefore, integrating ecotheological ethics with
agroecological monitoring offers a promising interdisciplinary pathway for examining whether
spiritually framed practices can be associated with more careful land management and healthier
ecological indicators.

Pollinator communities are particularly suitable as ecological indicators because their
abundance, richness, evenness, and dominance are sensitive to habitat quality, vegetation structure,
disturbance intensity, and microclimatic variation. Diversity indices such as Shannon diversity,
Margalef richness, evenness, and dominance are commonly used to evaluate whether a habitat
supports a stable and balanced biological community, although their interpretation must always
consider sampling intensity, ecological context, and environmental variability (Dada et al., 2025;
Magni et al., 2023; Stamin & Cosmulescu, 2025). The Pollard Walk method has been widely adopted
in butterfly and pollinator monitoring because it provides a standardized transect-based approach
for comparing pollinator presence across habitats, especially when observation time, transect length,
observer consistency, and weather conditions are carefully controlled (Barkmann et al., 2023; Isaac
et al, 2011; Viliani et al., 2022). In chili pepper agroecosystems, pollinator monitoring is also
agronomically meaningful because insect visitation can influence fruit set, fruit size, seed
development, and yield-related traits in Capsicum species and related pepper crops (Sikorska et al,,
2022; Tai etal., 2025; Zhou et al., 2024).

At the same time, claims regarding the direct effects of spoken words, prayer, or negative
verbal treatment on plant growth must be approached with scientific caution. Recent plant science
has shown that plants may respond to certain acoustic or vibrational stimuli, including pollinator
sounds and stress-related airborne signals; however, these studies involve controlled acoustic
conditions, measurable frequencies, and specific physiological responses rather than ordinary
human speech as a direct causal mechanism (Bugannim et al., 2025; Morales-Luque et al., 2025;
Stokes et al., 2019). Consequently, the most scientifically conservative explanation for ecotheological
“blessing” practices in agriculture is not that verbal expressions directly alter plant physiology, but
that spiritually meaningful practices may mediate human behavior by increasing attentiveness,
consistency of care, observational discipline, and ethical sensitivity toward the cultivated
environment (Al-Attas Bradford, 2022; Leach, 2013; LeVasseur, 2025). This distinction is essential
for maintaining methodological rigor and avoiding unsupported causal claims while still allowing
ecotheology to be empirically examined as a value-based framework for sustainable agricultural
practice.

Previous studies have extensively examined three related but largely separate areas:
ecotheology as a framework for ecological ethics and spiritual transformation, agroecology as a
scientific approach to biodiversity-based farming systems, and pollinator ecology as a measurable
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indicator of agroecosystem health (Bicksler et al., 2023; Jones et al., 2023; Vikas & Ranjan, 2024).
However, limited empirical research has connected ecotheological practices with measurable
agronomic and ecological indicators in a field-based crop system. Existing ecotheological studies tend
to remain conceptual, theological, or educational, while pollinator and crop-yield studies usually
focus on habitat structure, pollinator diversity, pollination services, or management intensity
without explicitly considering religiously framed care practices as part of the agroecosystem context
(Giovanetti et al., 2021; Jones et al., 2023; Katumo et al., 2022). This leaves an important research
gap: whether ecotheological praxis, operationalized through “blessing” and “cursing” verbal
treatments, is associated with observable differences in chili pepper yield and pollinator community
structure when microclimatic conditions are monitored and compared systematically.

Based on this gap, the present study aims to assess the relationship between ecotheological
“blessing-cursing” treatments and agroecosystem outcomes by comparing chili pepper yield,
pollinator community metrics, and microclimatic conditions across two treatment zones. Specifically,
this study examines whether the zone receiving prayer and positive verbal expressions shows
different agronomic performance and pollinator diversity patterns compared with the zone receiving
negative verbal expressions. By integrating ecotheological interpretation with field-based
agroecological measurement, this study contributes a novel interdisciplinary approach that positions
spiritual-ethical practice not as a substitute for scientific agronomy, but as a potential mediator of
care-oriented agricultural behavior and ecological attentiveness. Its contribution lies in developing a
more empirically grounded model of ecotheological praxis within agroecosystem research, while
also offering a cautious framework for future studies that seek to examine the relationship between
religious values, sustainable crop management, and biodiversity-sensitive farming.

Method

This study employed a field-based comparative design using a stratified purposive approach to
examine the association between ecotheological verbal treatments, chili pepper yield, and pollinator
community structure in an agroecosystem. The comparative design was selected because the study
sought to observe differences between two treatment zones under relatively similar crop and
environmental conditions. The ecotheological dimension was positioned not as a direct metaphysical
causal mechanism, but as a value-based ecological praxis that reflects care, relational responsibility,
and ethical interaction with the natural environment. This position is consistent with recent
ecotheological studies that emphasize environmental stewardship, religious-ethical responsibility,
and the moral relationship between humans and ecosystems (Bratton, 2002, 2018). The verbal
treatments were also treated as a form of standardized acoustic or verbal exposure, considering that
recent plant science literature has discussed sound and vibration as environmental stimuli that may
influence plant physiological responses, although such effects must be interpreted cautiously and
empirically (Doesborgh et al., 2004; Koztowski & Miynski, 2014).

The research site was divided into two treatment zones with comparable crop conditions,
cultivation practices, and environmental characteristics. Zone A received prayer and positive verbal
expressions, hereafter referred to as the “blessing” treatment, whereas Zone B received controlled
negative verbal expressions, hereafter referred to as the “cursing” treatment. The negative
expressions were formulated in neutral, non-human-directed language to avoid hate speech,
psychological harm, or unethical communication toward individuals or groups. Both zones were
selected purposively based on accessibility, similarity of planting conditions, and feasibility for
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repeated ecological observations. To reduce environmental bias, the same observation protocol,
measurement schedule, sampling duration, and field instruments were applied in both zones.

The crop observed in this study was chili pepper (Capsicum annuum L.), cultivated under field
conditions. Chili pepper was selected because it is an economically important horticultural crop and
its productivity can be assessed through clear agronomic indicators, including fruit number, fruit
weight, fruit length, and total yield per plant. Previous studies have shown that pollinator activity can
contribute to chili pepper fruit set and productivity, making chili pepper a relevant crop for studying
the relationship between plant performance and pollinator community dynamics (Pereira etal., 2015;
Reddy et al, 2022). The use of chili plants also allowed the study to examine both agronomic
outcomes and ecological indicators within the same agroecosystem setting.

The ecotheological verbal treatments were applied consistently throughout the observation
period using standardized verbal scripts, fixed treatment duration, and similar distance from the
plants. In the blessing zone, the verbal treatment consisted of prayer, gratitude, and positive
expressions emphasizing care, growth, ecological harmony, and appreciation for life. In the cursing
zone, the verbal treatment consisted of controlled negative expressions directed only toward the
plant condition in a non-offensive and non-discriminatory manner. This procedure was intended to
ensure that the comparison between zones was based on treatment consistency rather than
uncontrolled differences in researcher attention, emotional expression, or interaction intensity. All
verbal treatments were delivered at comparable times and under comparable field conditions to
maintain procedural consistency.

Pollinator observation was conducted using a modified Pollard Walk transect method
(Barkmann et al.,, 2023; Walpole & Sheldon, 1999). This approach was selected because transect-
based observation is widely used in pollinator monitoring and allows systematic recording of
pollinator diversity and abundance under field conditions (Bruschini et al., 2026; Zhang et al., 2026).
A total of 18 transects were established, consisting of nine transects in the blessing zone and nine
transects in the cursing zone. Each transect was 50 m in length with a 5 m observation belt, extending
2.5 m on each side of the transect line. The minimum distance between transects was maintained at
approximately 100 m to reduce the possibility of repeated observations of the same pollinator
individuals. During each transect walk, all visible pollinators visiting chili flowers or moving within
the observation belt were recorded.

Pollinators were identified to the lowest possible taxonomic level based on direct field
observation, photographic documentation, and available identification references. Only active
pollinators observed during standardized walking periods were included in the analysis. Individuals
flying outside the observation belt, not interacting with the crop area, or not clearly identifiable were
excluded from the final count. This procedure was used to improve the accuracy and consistency of
pollinator data. Pollinator observation was considered important because both bee and non-bee
pollinators can contribute to crop pollination services and agroecosystem stability (Giovanetti et al.,
2021; Seddik & Ali, 2025).

Microclimatic variables were measured simultaneously with pollinator observation to control
for possible environmental variation between zones. The measured variables included air
temperature, relative humidity, light intensity, wind speed, and altitude. These variables were
included because pollinator activity, foraging behavior, and visitation frequency may be affected by
weather and field-level environmental conditions (Prado et al, 2021). Measurements were
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conducted at each transect during three daily observation intervals: morning from 07.00 to 09.00,
midday from 11.00 to 13.00, and afternoon from 15.00 to 17.00. These intervals were selected to
capture daily variation in pollinator activity and microclimatic conditions. Observations were not
conducted during heavy rain, extreme wind, or very low visibility to maintain comparability across
observation sessions.

Chili pepper yield was assessed using systematic plant sampling within each transect belt. In
each transect, a fixed number of chili plants was selected using a systematic sampling interval to
avoid subjective selection bias. The observed yield variables included the number of fruits per plant,
average fruit weight, fruit length, and total yield per plant expressed in grams. Fruit number was
counted directly from each sampled plant, while fruit weight was measured using a digital scale. Fruit
length was measured using a ruler or caliper from the base to the tip of the fruit. Total yield per plant
was calculated by summing the fruit weight obtained from each sampled plant. These variables were
selected because they represent both quantitative productivity and fruit quality indicators relevant
to chili pepper cultivation.

Pollinator community structure was analyzed using several ecological indices, including
Shannon diversity index, Margalef richness index, evenness index, dominance index, species richness,
and total abundance. The Shannon index was used to evaluate overall diversity by considering both
richness and relative abundance. The Margalef index was used to estimate species richness in
relation to the total number of individuals recorded. Evenness was calculated to determine whether
individuals were distributed proportionally among taxa, while dominance was used to identify
whether the community was dominated by one or a few taxa. These indices provided a broader
ecological interpretation of community balance and pollinator distribution in each treatment zone.

Data analysis was conducted in several stages. First, descriptive statistics were calculated to
summarize microclimatic variables, chili pepper yield, and pollinator community metrics in each
treatment zone. The results were presented as mean, standard deviation, and relevant distribution
values. Second, data normality was examined using the Shapiro-Wilk test, while homogeneity of
variance was assessed using Levene’s test. If the data met parametric assumptions, differences
between the blessing and cursing zones were tested using an independent samples t-test. If the
assumptions were not met, the Mann-Whitney U test was applied as a non-parametric alternative.
This analytical procedure is consistent with statistical guidance emphasizing the importance of
selecting tests based on data distribution and research design (Brezina, 2020; Salman & Aleem, 2024).
Effect size was also calculated to determine the practical magnitude of differences between treatment
zones, not merely statistical significance.

To strengthen interpretive validity, microclimatic variables were considered as potential
covariates when necessary. This step was important to reduce the risk of attributing ecological or
agronomic differences solely to verbal treatment without considering environmental variation. The
interpretation of findings therefore focused on whether the blessing zone showed better agronomic
performance and pollinator community indicators than the cursing zone under relatively comparable
microclimatic conditions. Any observed difference was interpreted cautiously by considering
possible mediating factors, including consistency of care, researcher attention, microhabitat
condition, crop maintenance, and pollinator activity patterns. This methodological position was
adopted to maintain scientific rigor while allowing ecotheology to be examined empirically as a
value-based framework for sustainable agroecosystem management.
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Result and Discussion

Result

This section presents the empirical patterns observed in the two ecotheological treatment zones: the
blessing zone, which received prayer and positive verbal expressions, and the cursing zone, which
received controlled negative verbal expressions. The results are organized into three analytical
dimensions: microclimatic comparability, chili pepper growth and yield performance, and pollinator
community structure. Microclimatic data are presented first to determine whether both zones were
environmentally comparable during observation. Chili pepper yield variables are then examined to
describe agronomic responses across zones. Finally, pollinator community indices are analyzed to
assess whether the treatment zones differed in ecological quality and biodiversity patterns. The
discussion interprets these findings cautiously by positioning the ecotheological treatment not as a
direct metaphysical causal factor, but as a possible value-based praxis that may influence care,
attention, and agroecosystem management behavior.

Microclimatic Conditions Across Treatment Zones

The microclimatic measurements indicate that both treatment zones had relatively comparable
environmental conditions across the three observation intervals. As shown in Table 1, temperature,
relative humidity, light intensity, wind speed, and altitude did not show extreme differences between
Zone A and Zone B. In the morning interval, Zone A recorded a slightly higher temperature than Zone
B, while Zone B showed a slightly lower wind speed. During midday, both zones experienced similar
increases in temperature and light intensity, indicating that the observation areas were exposed to
comparable daytime radiation. In the afternoon, temperature and light intensity declined in both
zones, although wind speed was slightly higher in Zone B.

Table 1. Average microclimate by zone and observation interval
Zone Interval  Temperature (°C) RH (%) Light (umolm™%s™') Wind (m/s) Altitude (m)

Zone A 07.00-09.00 27.3 86 491 0.86 120
ZoneA 11.00-13.00 31.0 69 960 1.24 120
Zone A 15.00-17.00 29.9 76 605 1.17 120
Zone B  07.00-09.00 26.6 84 460 0.58 120
ZoneB 11.00-13.00 31.3 67 951 1.27 120
ZoneB 15.00-17.00 30.0 73 595 1.50 120

Table 1 demonstrates that the two zones were not characterized by major microclimatic
contrasts. This is important because temperature, humidity, light intensity, and wind speed can
influence pollinator activity, flower visitation, and plant physiological processes. The relatively
similar microclimatic profile suggests that differences in chili yield and pollinator community metrics
should not be attributed solely to environmental variation. However, because wind speed and
humidity showed minor fluctuations between zones, these variables should still be considered in
interpreting pollinator activity, particularly because flying insects are sensitive to weather
conditions during transect observations.

Chili Pepper Growth and Yield Performance

The chili pepper yield data show that Zone A, which received prayer and positive verbal expressions,
produced higher values across all measured agronomic indicators than Zone B. As presented in Table
287



2, the average number of fruits per plant in Zone A was 59.56 * 6.54, compared with 55.00 * 3.64 in
Zone B. The average fruit weight was also higher in Zone A, with 7.51 £ 0.51 g compared with 7.15 *
0.56 g in Zone B. A similar pattern was observed for fruit length and total yield per plant. Zone A
recorded an average fruit length of 11.28 + 0.72 cm and total yield of 447.22 + 49.60 g per plant,
whereas Zone B recorded 10.79 = 0.55 cm and 392.44 + 50.32 g per plant.

Table 2. Chili pepper growth and yield by treatment zone (mean * SD)

Zone Number of Average fruit  Fruit length (cm) Yield
fruits/plant weight (g) (g/plant)

ZoneA  59.56 £ 6.54 7.51+0.51 11.28 £ 0.72 447.22 +49.60

ZoneB  55.00 * 3.64 7.15 £ 0.56 10.79 £ 0.55 392.44 +50.32

The pattern in Table 2 suggests that the blessing zone showed better descriptive agronomic
performance than the cursing zone. The most notable difference was observed in total yield per plant,
where Zone A produced approximately 54.78 g more than Zone B. This result is visually reinforced
in Figure 1, which displays the comparison of chili pepper yield between the two treatment zones.
The figure should be used to help readers quickly identify the direction and magnitude of the yield
difference, while the table provides more detailed information on the specific yield components.

Perbandingan Hasil Buah Cabal per Zona (mean = SD)

500 1

400 4

300 4

Hasil {g/tanaman)

200 A

100 A

Zona A Zona B

Figure 1. Comparison of chili pepper yield by treatment zone (mean * SD)

Descriptively, the higher yield in Zone A may indicate that the blessing treatment was
associated with more favorable crop performance. Nevertheless, this finding should be interpreted
cautiously. Without inferential statistics, the difference should not yet be claimed as statistically
significant. Instead, the result provides an empirical basis for further statistical testing using an
independent samples t-test or a non-parametric alternative, depending on data normality and
variance homogeneity. From an ecotheological perspective, this pattern may be interpreted as a
possible outcome of more attentive and care-oriented interaction with the crop environment rather
than as direct evidence that verbal expressions independently caused plant growth differences.
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Pollinator Community Structure

The pollinator community indices also show a more favorable ecological pattern in Zone A than in
Zone B. As shown in Table 3, the Shannon diversity index was higher in Zone A, with a value of 2.10
+ (.13, compared with 1.91 * 0.20 in Zone B. This indicates that the blessing zone had a more diverse
pollinator community. The Margalef richness index was also higher in Zone A, suggesting greater
taxonomic richness. Evenness values were relatively close between zones, but Zone A still showed a
slightly higher value, indicating a more balanced distribution of pollinator individuals across taxa.
Meanwhile, the dominance index was lower in Zone A than in Zone B, suggesting that the pollinator
community in Zone A was less dominated by one or a few taxa.

Table 3. Pollinator community indices by treatment zone (mean * SD)
Zone Shannon (H') Margalef (R) Evenness (E) Dominance (D) Richness (S) Individuals (N)
Zone A 2.10+0.13 222+0.22 0.88%0.03 0.15+0.02 10.89+£0.93 88.00+15.76
Zone B 1.91 +£0.20 2.01+0.28 0.86+0.07 0.18 £ 0.05 9.33+132 63.89+10.03

Table 3 indicates that Zone A supported a more diverse, richer, and more abundant pollinator
community. The total number of individuals observed in Zone A was 88.00 + 15.76, while Zone B
recorded 63.89 * 10.03. This difference suggests that the blessing zone may have offered more
favorable ecological conditions for pollinator activity. Figure 2 further illustrates the difference in
Shannon diversity between the two zones, showing that Zone A had a higher pollinator diversity
value.

Keanekaragaman Polinator (Shannon H') (mean = 5D)

2.0 1

=
un

Shannon H'
=
=1

0.5 1

0.0-

Zona A fona B

Figure 2. Pollinator diversity based on Shannon index (H") by treatment zone (mean + SD)

The higher Shannon index in Zone A indicates that the pollinator community in this zone was
not only more abundant but also more diverse. This is ecologically meaningful because higher
pollinator diversity may contribute to more stable pollination services, particularly in crop systems
that benefit from insect visitation. Figure 3 strengthens this interpretation by showing the difference
in species richness between the two zones. Zone A recorded higher richness than Zone B, suggesting
that the blessing zone may have provided a more supportive microhabitat for different pollinator
taxa.
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Kekayaan Spesies Polinator (S) (mean + SD)
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Figure 3. Pollinator species richness (S) by treatment zone (mean + SD)

Taken together, the pollinator data suggest that Zone A had better ecological community
indicators than Zone B. The combination of higher Shannon diversity, higher Margalef richness,
higher species richness, greater abundance, and lower dominance indicates a more balanced
pollinator assemblage. However, as with the chili yield data, these findings should be interpreted
descriptively unless supported by inferential testing. Statistical comparison is needed to determine
whether the observed differences are significant and not merely due to sampling variation.

Discussion

The present study shows that the blessing zone produced higher chili pepper yield and supported a
more diverse pollinator community than the cursing zone, while microclimatic conditions remained
relatively comparable between the two zones. This finding is consistent with the broader pollination
literature, which emphasizes that insect pollinators contribute to crop productivity through pollen
transfer, flower visitation, and improved reproductive success. Blili et al. (2025) reported that many
global food crops depend at least partly on animal-mediated pollination, while Regmi et al. (2025)
emphasized that wild and managed pollinators contribute not only to food security but also to
biodiversity stability and farmer livelihoods. In this context, the higher yield and pollinator diversity
observed in the blessing zone may indicate that a more supportive ecological condition can enhance
crop performance, although the present study should not yet be interpreted as proving direct
causality between verbal treatment and plant productivity.

The result is also aligned with the findings of Pinheiro-Costa & Mesquita-Neto (2026), who
showed that insect pollination significantly improved several chili production indicators, including
fruit number, fruit length, fruit diameter, fruit weight, seed number, seed weight, and yield. The
present study similarly found higher fruit number, average fruit weight, fruit length, and yield per
plant in the zone where pollinator abundance and diversity were also higher. This comparison
strengthens the interpretation that pollinator community quality may be a functional ecological
pathway connecting agroecosystem condition with chili productivity. However, unlike Nasrin et al.,
the present study does not isolate pollination treatment through exclusion or controlled pollinator
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access; therefore, the relationship between pollinator metrics and yield should be interpreted as
associative rather than experimentally causal.

The higher pollinator diversity in the blessing zone is further supported by Cooley & Vallejo-
Marin (2021), who reported that the presence of animal pollinators increased chili fruit set under
field-realistic conditions in southern India. This is important because earlier greenhouse-based
studies sometimes underestimated the role of animal pollination in chili crops. The present study
contributes to this debate by showing that, under open-field agroecosystem conditions, chili yield
differences may correspond with differences in pollinator richness, abundance, and diversity. Thus,
the findings support the argument that chili pepper should not be treated merely as a self-pollinated
crop, but as a crop whose productivity may be strengthened by pollinator activity, particularly in
ecologically diverse field conditions.

The findings also correspond with Indonesian research by Aminatun et al. (2023), which
found that flowering trap crops influenced pollinator insect visitation on chili plants and that
marigold-based trap cropping could support chili production without inhibiting pollinator visits. This
comparison is relevant because both studies highlight the importance of field-level ecological
management in chili cultivation. However, the present study differs from Aminatun et al. by not
focusing on floral trap crops as a habitat-management intervention, but on ecotheological verbal
treatment as a symbolic and behavioral ecological praxis. This distinction strengthens the novelty of
the present research because it expands chili pollinator studies beyond habitat manipulation and
introduces religious-ethical practice as a possible dimension of agroecosystem care.

The result is also comparable with Tri Atmowidi et al. (2022), who reported that stingless
bees, particularly Trigona species, can function as effective pollinators for chili pepper and increase
chili production. Although Putra et al. focused more specifically on managed stingless bee pollination,
the present study focuses on naturally observed pollinator communities across treatment zones. The
similarity lies in the shared conclusion that pollinator presence is agronomically meaningful for chili
production. The difference lies in the present study’s attempt to connect pollinator diversity with a
broader ecotheological framework, suggesting that sustainable crop production may be influenced
not only by biological agents but also by the ethical orientation of human management practices.

Tri Atmowidi et al. (2022) also demonstrated that stingless bee pollination can increase fruit
formation and reduce abnormal fruit formation in several horticultural crops. Although their study
examined strawberry and melon rather than chil, it strengthens the broader argument that tropical
stingless bees are important pollination agents for horticultural productivity. The present study
extends this perspective by showing that higher pollinator abundance and diversity may also be
associated with better chili yield indicators. Nevertheless, because the present study did not measure
pollinator efficiency at the species level, future research should identify which pollinator taxa
contributed most strongly to chili flower visitation and fruit formation.

From the perspective of pollinator conservation, the present findings are consistent with
global evidence that pollinator decline is driven by land-use change, management intensity, pesticide
exposure, climate change, pathogens, and habitat degradation. Dicks et al. (2021) identified multiple
global drivers and risks associated with pollinator decline, while the IPBES assessment emphasized
that pollinators are essential for food production and that high pollinator diversity supports
ecosystem stability. In this study, the blessing zone’s higher Shannon diversity, richness, and
abundance may indicate a more favorable microhabitat condition for pollinator activity. However,
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because the study did not directly measure pesticide exposure, surrounding vegetation composition,
nesting resources, or floral resource availability, these ecological mechanisms remain plausible
explanations rather than confirmed causal pathways.

The ecotheological interpretation of the findings is supported by Conradie (2020), who argues
that ecotheology involves both critique of ecological destruction and constructive contribution to
public ecological discourse. Messias (2024) similarly emphasizes that ecotheology can develop into
ecospirituality when ecological concern becomes embodied in daily practice. In relation to the
present findings, the blessing treatment can be interpreted as a form of ecological spirituality that
may encourage attentiveness, patience, and responsibility toward plants, insects, and land. This does
not mean that prayer or positive words directly caused higher yield, but that such practices may
function as ethical reminders that shape more careful agroecosystem interaction.

The behavioral pathway is further supported by studies on religiosity and pro-environmental
behavior. Karimi et al. (2022) found that religiosity can influence pro-environmental behavior
directly and indirectly through perceived behavioral control, subjective norms, and environmental
attitudes. In Indonesia, Sa’id et al. (2024) also found that religiosity significantly predicts pro-
environmental behavior among university students. These studies support the interpretation that
religious or spiritual orientation may shape ecological behavior through values, norms, and
perceived responsibility. Therefore, the present study’s blessing treatment is best understood as a
care-mediated practice rather than a supernatural intervention; its possible effect lies in how it may
encourage more mindful observation, more consistent crop care, and more respectful interaction
with the agroecosystem.

The present study also resonates with national studies on Islamic ecotheology and
environmental care. Rohman et al. (2024) showed that Islamic eco-theology can be integrated into
Islamic Religious and Character Education as an ethical-spiritual basis for environmental education.
Sabtina & Mahariah (2025) similarly found that Islamic ecotheological values internalized through
school culture can foster students’ environmental care character. Compared with these studies, the
present research moves beyond educational and character-formation settings by testing
ecotheological praxis in an agricultural field context. This is a significant extension because it
translates ecotheological discourse from curriculum, school culture, and moral education into
measurable agroecosystem indicators, including crop yield and pollinator community metrics.

The acoustic-stimulus dimension of the study must be interpreted with caution. Demey et al.
(2023) reviewed evidence that plants may perceive sound and respond to certain acoustic stimuli,
while Khait et al. (2023) demonstrated that stressed plants can emit airborne ultrasonic sounds that
carry information about plant condition. Chowdhury et al. (2014) also reported that sound vibration
may influence plant growth and signal responses under controlled conditions. These studies suggest
that plant-sound interaction is a legitimate scientific topic, but they do not justify a direct claim that
ordinary human speech, prayer, or negative words automatically produce measurable yield
differences. Therefore, the present study should frame acoustic influence only as an exploratory
hypothesis requiring strict control of frequency, intensity, distance, duration, and environmental
interference.

The novelty of this study lies in its interdisciplinary integration of ecotheology, agroecology,
crop productivity, and pollinator community analysis. Previous studies have discussed ecotheology
primarily as a theological, educational, or ethical framework, while pollinator studies have generally
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focused on biological, ecological, or agronomic mechanisms. This study bridges these domains by
examining whether ecotheological verbal praxis is associated with measurable field indicators,
including chili yield, microclimatic comparability, and pollinator diversity. In this sense, the
contribution of the study is not the claim that verbal blessing directly increases plant growth, but the
development of an empirical framework for examining how spiritual-ethical practices may mediate
care-oriented agricultural behavior and biodiversity-sensitive farming.

This study implies that sustainable agriculture can be strengthened by integrating ecological
science with local religious and ethical values. Practically, ecotheological praxis may serve as a
culturally meaningful approach for farmers, religious communities, and agricultural educators to
promote care for soil, plants, pollinators, and biodiversity through concrete practices such as
reducing land disturbance, maintaining flowering vegetation, limiting excessive pesticide use,
monitoring pollinator activity, and improving crop care consistency. Theoretically, this study shows
that ecotheology can be empirically operationalized without abandoning scientific caution by linking
spiritual practice with measurable agroecosystem indicators, including biodiversity, crop
performance, and ecological behavior. It also suggests that agroecosystem quality is shaped not only
by physical habitat conditions, but also by human ethical orientation and daily management
behavior, particularly in agricultural societies where religious values influence environmental
decision-making.

Several limitations should be acknowledged. First, the current findings are primarily
descriptive; therefore, the study cannot yet establish strong causal relationships between verbal
treatment, pollinator metrics, and chili yield. Second, although microclimatic variables were
relatively comparable, other ecological factors such as soil fertility, pest pressure, pesticide exposure,
flowering density, surrounding vegetation, irrigation consistency, and crop health were not fully
controlled. Third, the study did not measure the actual behavioral differences of caretakers or
farmers, making the care-mediated pathway theoretically plausible but not yet empirically verified.
Fourth, the acoustic component of the verbal treatment was not standardized in terms of frequency,
decibel level, duration, and distance, which limits the possibility of testing plant response to sound
scientifically. Fifth, pollinator identification was limited to observed field taxa and did not measure
pollination efficiency per species. Future research should use larger samples, repeated seasonal
observations, controlled treatment protocols, behavioral observation of crop care, species-level
pollinator identification, and statistical models that can test direct and indirect pathways between
ecotheological praxis, care behavior, pollinator diversity, and crop productivity.

Conclusion

This study demonstrates that the blessing zone, characterized by prayer and positive verbal
expressions, showed higher chili pepper yield and more favorable pollinator community metrics than
the cursing zone, while microclimatic conditions remained relatively comparable across both
treatment areas. The higher number of fruits, average fruit weight, fruit length, and total yield per
plant in the blessing zone were accompanied by greater pollinator diversity, richness, abundance,
and lower dominance, suggesting a possible association between care-oriented ecological praxis and
improved agroecosystem performance. From an ecotheological perspective, these findings indicate
that blessing creation may function as an ethical-spiritual practice that strengthens attentiveness,
responsibility, and relational care toward plants, pollinators, and the surrounding environment.
However, the results should not be interpreted as evidence that verbal expressions directly cause
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plant growth; rather, the most scientifically cautious interpretation is that ecotheological practice
may operate indirectly through more consistent care, observation, and microhabitat management.
The novelty of this study lies in its integration of ecotheology with measurable agroecological
indicators, particularly crop yield and pollinator community structure. These findings imply that
sustainable agricultural practices may be strengthened by combining ecological science with
culturally and spiritually meaningful values, especially in farming communities where religious
ethics influence environmental behavior. Future studies should employ larger samples, controlled
acoustic protocols, direct measurement of crop-care behavior, species-level pollinator identification,
and inferential statistical analysis to clarify the causal pathways between ecotheological praxis,
pollinator diversity, and crop productivity.
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