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(Abstract A
Lippia javanica was widely used during and after the COVID-19 pandemic.
Research has been conducted to address the chemical composition and cultivation
of L. Javanica. However, research gaps remain, such as pollinator visitation to L.
javanica, particularly dipteran pollinators, owing to the small size of the flowers.
To address this gap, this study assessed dipteran flower visitors (including
potential pollinators) of L. javanica in cultivated (treatment) and wild areas
Volume 3, Tssue 2, July 2026 (control) 'in Zimbi?u' and Mutake villages. 'T.he research aimed to' identify the
) taxonomic composition of dipteran flower visitors and compare their abundance
Received : 02 February 2026 in different areas. The study took place between August 2023 and June 2024. The
Accepted : 19 June 2026 research covered two sites. Each site had three demarcated plots, with two pan
Published: 25 July 2026 traps of the same color placed in each plot, resulting in a total of six pan traps of
doi: 10.62587/AFR]BS.3.2.2026.28-36 | three different colors (yellow, blue, white) per site. The study identified seven
dipteran families and 11 genera, the families with the highest frequencies were
Caliphoridae, Muscidae and Stratiomyidae, respectively. Eight out of eleven
(8/11) genera identified showed a significant difference between the wild and
cultivated areas (P<0.05). Un-disturbed 1 and was favoured by dipteran
pollinators; thus urging people to practice sustainable agriculture.
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1. Introduction

Lippia javanica (umsuzwane/zumbani), a member of the Verbenaceae family, is a woody perennial herb or
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shrub that grows up to 4.5 meters tall, characterised by creamy white flowers and lemon-scented leaves
(Rodriguez-Gonzalez et al., 2020; Havens and Vitt, 2016). It belongs to a genus comprising approximately 32
genera and 840 species of tropical shrubs found worldwide (Kamanula et al., 2017). The plant is adapted to
various environments, including grasslands, riverine vegetation, woodlands, and disturbed areas (Maroyi,
2017). Flies, bees and other pollinators are attracted to plants’ floral characteristics such as nectar availability,
flower colors and scent (Dobson, 2017; Woodcock et al., 2014; Shen et al., 2024). Previous studies have documented
L. javanica’s medicinal and ecological importance (Bhebhe et al., 2016); however, the pollination ecology of the
plant remains understudied.

Worldwide, insect populations, including pollinators, are declining, and few studies have been conducted
on dipteran pollinators (Orford et al., 2015; Raguso, 2020). Diptera pollinators play a major role in ecosystem
functioning, food production, biodiversity, and climate change adaptation (Ssymank et al., 2008; Cook et al.,
2020). At the same time, due to anthropogenic activities and climate change, their distribution, richness, and
seasonal activity are gradually changing, and hence they are becoming increasingly endangered (Banda et al.,
2021; Pecenka et al., 2021). Almost 90% of wild flowering plants depend on pollination by animals, and among
the different types of animal pollinators are dipteran pollinators. Despite the significant role played by the
dipteran pollinators they are usually overlooked (Savino ef al., 2019). Understanding L. javanica’s pollination
allows for an in-depth understanding of the plant-pollinator interaction, which is crucial for informing
conservation strategies and sustainable use, especially given its increased use, limited distribution, and
increasing threats from overharvesting (Rodriguez-Gonzélez et al., 2020).

Lippia javanica emerged as one of the popular traditional medicinal plants, particularly during the COVID-
19 pandemic, when it was harvested extensively for its medicinal benefits (Havens and Vitt, 2016; Early et al.,
2022). Studies by Osunsanmi et al. (2019) and Shode et al. (2023) found that L. javanica has phenolic compounds
and essential oils which make the plant to have antioxidant, antimicrobial, and cognitive-enhancing properties.
L. javanica essential oils, which contain high amounts of linalool and myrcene, have been used therapeutically
for human health and wellbeing, such as for relieving stress, managing pain and fighting bacterial pathogens
such as Escherichia coli and Staphylococcus aureus (Chagonda and Chalchat, 2015). L. javanica has been used in
traditional medicine for coughs and colds, skin problems, and insect repellents, where leaves and stems are
used for the preparation of herbal medicine (Bhebhe et al., 2016; Pyenson, 2018). Overexploitation and habitat
degradation lead to the loss of pollinators, which is a major threat to plant survival. This emphasises the
importance of conserving species.

Dipteran pollinators, such as Syrphidae, Bombyliidae, and Calliphoridae make a very important
contribution to pollination; however, their interactions with L. javanica are understudied (Marshall, 2012;
Ojija et al., 2026). Some flies serve as generalist pollinators for many plants, yet some have developed
specialised morphological or behavioural traits to interact effectively with specific plants. This underscores
their ecological importance and highlights the need for more detailed research to develop suitable
conservation strategies (Loreau et al., 2001). The knowledge gap of the role of diptera in pollination,
particularly for plant species such as L. javanica impedes the conservation of these important pollinators
as well as that of the plants dependent on them (Ssymank et al., 2008; Maroyi, 2017). The decline in
pollinator populations, the ecological and medicinal importance of L. javanica highlight the necessity for
pollination ecology research of this plant species. Understanding composition and abundance of dipteran
pollinators visiting L. javanica plays a vital role in the conservation of the plant as well as in the sustainable
use of the plant. This study aims to fill this research gap by assessing the composition and abundance of
dipteran flower visitors associated with L. javanica in cultivated and wild areas of Zimbiru and Mutake
villages, Mashonaland East, Zimbabwe. This study compares pollinator communities in disturbed and
undisturbed habitats. The study aims to guide conservation efforts and improve knowledge of the
interactions between L. javaniva and dipteran pollinators, which are crucial for a resilient ecosystem and
biodiversity preservation.

2. Materials and methods

2.1. Study area
The study took place in Zimbiru and Mutake villages (around (17°37" Sto 17° 48 Slatitude and 31°10" E to 31°
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25’ E longitude), Domboshava, Goromonzi District, Mashonaland East, Zimbabwe, in Natural Farming Region
I, which gets 700-800 mm of rainfall mainly in summer, supporting crops like maize and sorghum (Masona,
2016; Munyaka et al., 2025). Temperatures range from 15 to 20 °C (Munyaka ef al., 2025). The region’s vegetation
consists of grasslands dominated by Brachiaria species and savannas with Acacia species, along with abundant
L. javanica plants (Masona, 2016).

2.2. Study sites selection

The two villages, Zimbiru and Mutake were selected because of their proximity to each other and also a
preliminary investigation that indicated a significant presence of L. javanica in both wild and cultivated areas
was done before the study. Zimbiru, with its natural vegetation, served as a quasi-control site due to its
undisturbed environment. In contrast, Mutake, which is primarily a cultivated area, functioned as the
experimental (treatment) site. Despite differences in land use, the two village sites share broadly similar
vegetation and climatic conditions. However, within each site, clear differences were observed between wild
and cultivated areas. This combination made the villages suitable for the study, which encompassed both
wild and cultivated environments.

2.3. Sampling design and trapping procedure

The research used a quasi-experimental design with three plot replicates for each of the experimental treatment
and control. The plot design was used due to its simplicity of implementation and its capacity to minimise
potential errors, such as variations in sun exposure, through a specific arrangement of plots. Moreover, this
design enables repeated measurements over time, which improves data quality and reliability. In both cultivated
(treatment) and wild (control) areas three 4 x 4 metre plots were set up, each plot having four bushes of L.
javanica. To attract dipteran pollinators, three pairs of colored pan traps (white, blue and yellow) were utilised
in each plot. These 15 cm x 15 cm pans were laid out in a single line in each plot and placed near the L. javanica
plants so they are visible to pollinators.

2.4. Data collection

Data was collected during the hot/wet season between February-March 2024. Six pan traps per plot (two
yellow, two blue, two white) were used to capture the dipteran pollinators visiting L. javanica. Filled with
detergent to prevent escapes, traps were left for 12 hours daily over seven days per site. No additional olfactory
attractant (e.g., scent or chemical lure) was added to the detergent solution, as the goal was to assess natural,
visually-mediated attraction to floral-mimicking colors without introducing confounding olfactory cues that
could bias visitation rates or species composition. The colors mimicked nearby flowers to influence visitation
rates. The colors mimicked those of nearby flowers to influence visitation rates (Hegland and Totland, 2012;
Arora and Sharma, 2017; Barron and Beston, 2022).

Atday’send, pans were emptied into labelled containers with 80% isopropyl alcohol to preserve specimens.
Taxonomy was conducted to the family and genus levels following the procedures and illustrations of Sinclair
(2017). The identification was confirmed at the Bulawayo National Museum. Trap catches were recorded as
the total number of dipteran flower visitors per plot per week at family and genus level.

2.5. Data analysis

Species composition was expressed as counts of respective genus and subsequently species. To assess the
significant differences in species composition between the two habitats (cultivated vs wild areas), a Chi-
Square test at 0.05 (5%) significance level was performed.

Relative abundance, calculated as the number of individuals trapped of a specific genus in a particular
area divided by total number of individuals trapped in both areas, multiplied by 100. A Chi-Square was used
to assess the significant differences in the relative abundance of dipteran pollinator genera between the
cultivated and wild areas.

2.6. Ethical considerations

The researcher adhered to ethical standards by obtaining verbal consent from traditional leaders.
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3. Results

3.1. Family composition of dipteran flower visitors and pollinators in cultivated and wild
areas

Seven (7) dipteran families were captured across the study sites (Table 1). The Calliphoridae had the highest

Table 1: Composition and number of captured of dipteran flower visitor and potential pollinators
. . Number Trapped in Number Trapped
Family Genus Species Cultivated Area in Wild Area Total
Muscidae Dimorphia D. flavicornis 6 13 19
- Dichaetomyia D. quadrata 3 8 11
Subtotal 9 21 30
Calliphoridae Pachychaeromyia | P. praegrandis 5 17 22
Auchmeromyia A. luteola 6 7 13
Cordilobia C.anthropophaga 3 15 18
Subtotal 14 39 53
Stratiomyidae Hermetia H. illucens 2 14 16
Ptecticus P. posticus 0 6 6
Subtotal 2 20 22
Chloropidae
Chlorops C. cavicola 1 2 3
Hermyia H. diabolus 1 2 3
Condylostylus C. imitans 0 2 2
Spathulina S. brevis 1 0 1
Grand Total 40 110 150
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frequency, followed by Muscidae and then Stratiomyidae. Similarly, three species under the Caliphoridae
family were identified, with the highest frequency also observed in the wild area. Within the Muscidae family,
Dimorphia flavicornis and Dichetomyia quadrata were recorded, with the wild area showing the highest number
of trapped pollinators (Table 1). Stratiomydae had two recorded species, with the wild area again showing the
highest number of trapped pollinators. The following families had only one species recorded each: Chloropidae,
Tachinidae, Dolichopodidae and Tephritidae. Notably, Ptecticus posticus and Condylostylus imitans were
exclusive to the wild area, while Spathulina brevis was found only in the cultivated area. The wild area had the
highest number of trapped pollinators compared to the cultivated area, indicating a preference for wild areas.
However, the family composition of dipteran pollinators was highest in the cultivated area except for the
Muscidae and the Stratiomyidae families (Table 1). The wild area, however, had a more diverse range of
dipteran families as pollinators. A significant difference in diptera composition was only observed in the
Stratiomyidae family (p = 0.034). No significant differences in diptera composition were observed in Muscidae
(p = 0.453), Calliphoridae (p = 0.514), Chloropidae (p = 0.654), Tachinidae (p = 0.654), Dolichopodidae (p =
0.245) and Tephritidae (p = 0.122).

3.2. Dipteran genera relative abundance associated with L. javanica

A total of 11 genera (Table 2) were recorded in both the wild and cultivated sites. The relative abundance in
genera was highest in the wild areas as compared to the cultivated areas. There was a significant difference in
the relative abundance of most genera, except in Auchmeromyia and Hermyia. The significant difference was
mostly observed for the genera Cordilobia, Hermetia, Ptecticus and Pachychaeromyia.

Table 2: Dipteran genera flower visitor and pollinator abundance visiting L. javanica recorded in the
cultivated and wild areas
Genus Numbe.r Recorded in Relative Nu.mbef Recorded Relative p-value
Cultivated Area Abundance in Wild Area Abundance
Dimorphia 6 31.6 13 68.4 0.041*
Dichaetomyia 3 27.2 8 72.7 0.013*
Pachychaeromyia 5 22.7 17 77.2 0.002**
Auchmeromyia 6 46.1 7 53.8 0.654
Cordilobia 3 16.6 15 83.3 <0.001***
Hermetia 2 12.5 14 87.5 <0.001***
Ptecticus 0 0 6 100 <0.001***
Hermyia 1 33.3 2 66.6 0.245
Chlorops 1 33.3 2 66.6 0.245
Condylostylus 0 0 2 100 0.012*
Spathulina 1 100 0 0 0.012*
Note: P-value < 0.05 indicates a significant difference.

4. Discussion

The study provides valuable insights into the composition and abundance of dipteran flower visitors and
potential pollinators in cultivated and wild areas. The composition of dipteran families between the two
environments differed, however, with minor significant differences, highlighting the impact and role of habitat
type in influencing pollinator composition. While abundance indicated major significant differences. The
extent of forests and other natural habitats in a landscape influences the family composition of pollinators and
flower visitors. The insignificance in family composition can be attributed to the study sites being in a similar
agro-ecological region II, thus sharing broadly similar vegetation and climatic conditions. Environmental
likeness has reliably been identified as a major driver of insect community composition because sites with
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similar climatic and vegetation characteristics tend to experience low species turnover and support comparable
insect families (Chesters et al., 2019). Likewise, studies in African agroecosystems have shown that where
land-use systems and vegetation structure are broadly comparable, arthropod community composition often
remains relatively stable regardless of disparities in ecosystem functioning (Birkhofer et al., 2024). Therefore,
the shared ecological features of the study sites likely contributed to the observed lack of significant discrepancy
in insect family composition.

However, the lack of significant differences in family composition cannot be attributed exclusively to the
shared agro-ecological region. Numerous studies have demonstrated that local-scale factors, including
vegetation complexity, habitat heterogeneity, soil properties, agricultural management practices, and seasonal
variation, can strongly influence insect community composition even within the same climatic region (Mhlanga
et al., 2022). For example, Mhlanga et al. (2022) found that ground insect assemblages varied significantly
across land-use types within Zimbabwe despite similar regional climatic conditions, highlighting the
importance of local habitat characteristics. Likewise, Mashavakure et al. (2019) informed that conservation
agriculture practices such as residue retention and tillage significantly transformed beetle community
composition in northern Zimbabwe. Consequently, the observed insignificant differences may also reflect
limitations in sampling intensity, the use of family-level rather than species-level identification, or insufficient
environmental heterogeneity among the sampled sites rather than the influence of agro-ecological similarity
alone.

The wild area had abundant dipteran pollinators as compared to the cultivated area. This may be because
the wild area is still in its natural state, with no use of chemicals; hence, the population of pollinator flies
multiplies to high numbers. Conversely, the lower numbers of dipteran pollinators recorded in the cultivated
area may be attributed to agrochemical use and habitat disturbance and destruction, resulting in a population
reduction of dipteran pollinators. The findings imply that environmental factors such as habitat structure,
food availability, and water sources can significantly influence dipteran populations. Most cultivated areas
are disturbed and have limited resources due to agricultural practices and human land clearing thus, these
places support fewer species of dipterans as compared to the wild areas, which have more diverse vegetation
and stable ecosystems. The findings agree with previous studies, which also emphasised the significance of
habitat heterogeneity for pollinator abundance (Potts et al., 2010; Bommarco et al., 2014). The reduction in
nesting and foraging resources in cultivated areas is probably the reason for the decrease in dipteran composition
and relative abundance (Aizen ef al., 2009). According to Neira ef al. (2024), landscape and natural forest
management systems can help ensure the continued availability of diverse pollinators and flower visitors in
high numbers, thereby increasing resilience and the productivity of forestry and agriculture. The extent of
forests and other natural habitats in a landscape influences the family composition of pollinators and flower
visitors.

There were significant differences in most pairwise abundance comparisons among the genera between
the two land-use types. The greater abundance of dipterans in wild areas might be due to richer food sources
and diverse vegetation, which provide ample nectar and pollen, as well as to the fact that wild areas serve
as suitable habitats for dipterans (Steffan-Dewenter and Tscharntke, 2019). Furthermore, the availability of
water sources in both areas, such as perennial rivers in the wild area and dams in the cultivated area,
ensured water wasn’t a limiting factor in this study. On the other hand, there are other factors, such as
flowering time, that might have an impact on dipteran populations. If pollinators emerge at different times
from when the flowers bloom, as Hass et al. (2018) pointed out, it could have a negative effect on the
pollinator community composition and relative abundance. Neira et al. (2024) suggest that habitat
heterogeneity is an important factor in pollinator abundance. Thus, landscape composition is likely to have
important effects on pollinator floral and nesting resources, and thus on their occurrence and abundance
(Neira et al., 2024). The loss of nesting and foraging resources for pollinators and flower visitors can reduce
their composition and abundance.

In cultivated areas, habitat fragmentation due to agriculture and residential development increases isolation
between patches, thereby worsening the decline of dipteran populations (Hailay Gebremariam et al., 2024).
The study therefore highlights the importance of using agricultural practices which balance ecological
conservation with productivity.
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5. Conclusion

The findings of the study indicated that the wild area had a slightly higher family composition and greater
genera abundance of dipteran flies as compared to the cultivated area. Based on the study findings that
dipteran flies genera prefer the wild area as compared to the cultivated areas farmers should prioritise conserving
the wild areas by practising better agriculture methods such as leaving straps of undisturbed land between
plots, reduction in use of harmful agrochemicals. This can in turn attract pollinators to cultivated areas. It is
therefore imperative to introduce programs of monitoring and tracking dipteran populations and informing
adaptive management, particularly in relation to habitat and agricultural changes. Further studies can assess
the environmental factors that influence distribution of dipteran flies and their pollination roles to advise
wildlife conservation efforts.
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