


PRELIMINARY PHYTOCHEMICAL SCREENING AND LARVICIDAL ACTIVITY OF SELECTED PLANT EXTRACTS FROM TELANGANA, INDIA, AGAINST MAJOR MOSQUITO VECTORS


Abstract
Mosquito-borne diseases remain an important public-health concern, creating a need for effective and environmentally safer alternatives to conventional insecticides. The present study evaluated the preliminary phytochemical screening and larvicidal activity of selected plant extracts from Telangana, India, against three important mosquito vectors, Aedes aegypti, Anopheles stephensi and Culex quinquefasciatus. Leaves of Azadirachta indica, Lantana camara, Vitex negundo, Ocimum tenuiflorum and Calotropis gigantea were extracted with methanol and screened qualitatively for major groups of secondary metabolites. Larvicidal activity was evaluated against early fourth-instar larvae at concentrations ranging from 25 to 400 ppm, and mortality was recorded after 24 and 48 h of exposure. All five extracts showed concentration- and time-dependent larval mortality. Azadirachta indica exhibited the highest activity, followed by L. camara and V. negundo, whereas C. gigantea showed the lowest activity. Among the mosquito species tested, A. aegypti was comparatively more susceptible, while An. stephensi showed lower susceptibility. The phytochemical screening revealed the presence of alkaloids, flavonoids, phenolics, tannins, saponins, terpenoids, steroids and glycosides, with differences in their qualitative distribution among the extracts. The lowest LC₅₀ values were observed for A. indica, indicating its comparatively greater larvicidal potency. Overall, the findings highlight the potential of locally available plant resources, particularly A. indica and L. camara, as candidates for further investigation as botanical mosquito larvicides. Further studies involving chemical characterization, non-target toxicity assessment, formulation and field evaluation are required to establish their practical applicability.
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1. INTRODUCTION
Mosquitoes are among the most important arthropod vectors of human diseases and are responsible for transmitting malaria, dengue, chikungunya, lymphatic filariasis, Japanese encephalitis and several other infections. Among the medically important genera, Aedes, Anopheles and Culex have major public-health significance. In India, Aedes aegypti is an important vector of dengue and chikungunya, Anopheles stephensi is an important malaria vector, and Culex quinquefasciatus is associated with lymphatic filariasis and other mosquito-borne infections. Consequently, effective control of mosquito populations, particularly at the larval stage, remains an important component of vector management (Ghosh et al., 2012; Govindarajan et al., 2011).
Chemical insecticides have been widely used for mosquito control because of their rapid action and effectiveness. However, their repeated and intensive use can contribute to insecticide resistance, environmental contamination and adverse effects on non-target organisms. These concerns have encouraged the search for safer and biodegradable alternatives, including plant-derived products (Ghosh et al., 2012; Senthil-Nathan, 2020).
Plants contain diverse secondary metabolites such as alkaloids, flavonoids, terpenoids, phenolics, tannins, saponins and steroids. Several of these compounds possess insecticidal, antifeedant, growth-regulating or toxic properties and may act individually or synergistically against mosquito larvae. The larvicidal activity of plant extracts can vary considerably depending on plant species, plant part, extraction solvent, concentration, mosquito species and larval stage (Ghosh et al., 2012; Pavela et al., 2019). A comprehensive review reported larvicidal activity from more than 400 plant species, demonstrating the considerable potential of botanical resources for mosquito management.
Several plant species commonly occurring in India have already demonstrated promising mosquito-control properties. Vitex negundo leaf extracts, for example, have shown larvicidal activity against Culex larvae (Karunamoorthi et al., 2008), while Lantana camara has demonstrated activity against several mosquito vectors (Jayaraman et al., 2015; Sharma et al., 2023). Recent investigations have also demonstrated that L. camara essential oil possesses larvicidal activity and contains chemically diverse constituents that may contribute to its biological activity (Hung et al., 2021; Sonter et al., 2024).
Despite extensive research on botanical larvicides, the activity of plant extracts can differ according to geographical origin and environmental conditions. Therefore, evaluating locally available plants from Telangana may provide useful information on their phytochemical composition and mosquito-control potential. The present study focuses on selected plants from Telangana and evaluates their major phytochemical groups and larvicidal activity against Ae. aegypti, An. stephensi and Cx. quinquefasciatus. Such locally based investigations may contribute to the identification of inexpensive plant resources suitable for further development as botanical mosquito larvicides.
Although many plants have been investigated as mosquito larvicides, comparatively less attention has been given to systematically comparing selected locally available plants from Telangana against multiple important mosquito vectors. Furthermore, linking preliminary phytochemical profiles with larvicidal performance can help identify promising plant extracts for further investigation. The present study was therefore designed to provide a simple comparative assessment of selected Telangana plant extracts and their larvicidal potential.
The present study aimed to prepare extracts of selected plants collected from Telangana, India, and assess their major phytochemical groups; evaluate their larvicidal activity against Aedes aegypti, Anopheles stephensi and Culex quinquefasciatus; determine concentration-dependent mortality and LC₅₀ values; and compare the effectiveness of the selected plant extracts to identify the most promising candidate for further investigation.
2. MATERIALS AND METHODS
Study area: The study was conducted using selected plants collected from different locations in Telangana State, India (Figure 1). Telangana has a predominantly warm climate and supports a wide variety of medicinal and naturally occurring plants. The selected plants were chosen because they are locally available, traditionally used, and have previously reported biological or insecticidal potential.

[image: ]
Figure 1: Study area, Hanumakonda, Telangana, India
Selection and collection of plant material: Five plant species, namely Azadirachta indica A. Juss. (neem), Lantana camara L. (lantana), Vitex negundo L. (nirgundi), Ocimum tenuiflorum L. (tulsi), and Calotropis gigantea (L.) Dryand. (giant milkweed), were selected for the present study based on their local availability and reported biological potential. Healthy, mature and disease-free leaves were collected from selected locations in Telangana, India, and transported to the laboratory in clean labelled bags. The collected material was carefully examined, and soil particles, insects, damaged portions and other foreign materials were removed. The leaves were gently washed with tap water and finally rinsed with distilled water before further processing. The plant specimens were identified and authenticated using standard taxonomic literature and available botanical resources. The accepted scientific names and taxonomic details were confirmed before extraction, as correct plant identification is essential for reproducible phytochemical and biological investigations.
Identification and authentication of plants: The collected plants were identified using standard taxonomic literature and available botanical resources. Their scientific names and family names were checked before laboratory processing. Correct identification is important because closely related plant species can differ considerably in their chemical composition and biological activity.
Drying and preparation of plant material: The cleaned leaves were spread separately on clean paper and shade-dried at room temperature until a constant dry condition was obtained. Direct sunlight was avoided because heat and strong light can affect some plant constituents. The dried leaves were ground into a coarse powder using a clean laboratory grinder. Each plant powder was stored separately in airtight containers until extraction.
Preparation of plant extracts: Approximately 100 g of dried leaf powder from each plant was extracted using methanol as the extraction solvent. Methanol was selected because it can extract a broad range of plant secondary metabolites, including phenolic compounds, flavonoids, alkaloids and several other moderately polar constituents. Solvent polarity is known to influence both the chemical composition and larvicidal activity of plant extracts (Ghosh et al., 2012; Pavela et al., 2019). The powdered material was soaked in methanol and kept for approximately 48–72 h with occasional shaking. The extract was then filtered through Whatman No. 1 filter paper. The filtrate was concentrated using a rotary evaporator or by gentle evaporation at a controlled temperature. The concentrated extracts were transferred to labelled containers and stored at low temperature until further analysis.
The percentage extraction yield was calculated as: 
Extraction yield (%) = (Weight of dried extract / Weight of plant powder) × 100
The dried extracts were re-dissolved in a small quantity of suitable solvent to prepare stock solutions for phytochemical and larvicidal experiments.
Preliminary phytochemical screening: The extracts were screened for the major groups of secondary metabolites using standard qualitative phytochemical tests described by Harborne (1984). The extracts were screened for alkaloids, flavonoids, phenolic compounds, tannins, saponins, terpenoids, steroids and glycosides. The appearance of characteristic colour changes, precipitates or foam was considered evidence of the respective compound group. The results were recorded as absent (−), weakly present (+), moderately present (+ +), or strongly present (+ + +). This screening provides a preliminary indication of the chemical groups present in an extract; it does not identify individual compounds. Plant extracts may contain several compounds that act together, and their biological activity can therefore result from additive or synergistic effects (Pavela et al., 2019; Ganesan et al., 2023). 
Mosquito larvae: Three important mosquito vectors, namely Aedes aegypti, Anopheles stephensi and Culex quinquefasciatus, were selected for the larvicidal assays. These species were selected because they represent three important mosquito genera associated with dengue/chikungunya, malaria and lymphatic filariasis, respectively. Botanical larvicides have been widely evaluated against species belonging to these three genera (Govindarajan et al., 2011; Jayaraman et al., 2015). Healthy, active larvae of a similar developmental stage were used for the experiment. Early fourth-instar larvae were preferred because this stage is commonly used for evaluating larvicidal activity and provides relatively uniform experimental material.
Larvicidal bioassay: The larvicidal experiment was conducted broadly according to WHO recommendations and previously published plant-extract bioassay procedures. A preliminary range-finding test was first performed to identify a suitable concentration range. Based on the preliminary response, different concentrations of each plant extract were prepared. Based on the preliminary range-finding test, five concentrations (25, 50, 100, 200 and 400 ppm) were selected for the larvicidal bioassay. For each concentration, twenty-five early fourth-instar larvae were transferred into clean containers containing a measured volume of water in each replicate. The required amount of plant extract was then added to obtain the desired test concentration. Both a solvent control and an untreated water control were maintained for each bioassay. Each treatment was conducted in three independent replicates. Replicates were maintained under similar laboratory conditions to reduce experimental variation.
Observation of larval mortality: Larval mortality was recorded after 24 and 48 h of exposure. A larva was considered dead when it showed no movement after gentle disturbance and failed to reach the water surface or resume normal movement.
Percentage mortality was calculated as:
Mortality (%) = (Number of dead larvae / Total number of larvae tested) × 100
If appreciable mortality occurred in the control group, mortality was corrected using Abbott's formula before statistical analysis. Abbott's correction is a standard approach for adjusting treatment mortality when some mortality occurs naturally in untreated controls (Finney, 1944). 
Determination of LC₅₀: The LC₅₀ represents the concentration of plant extract required to kill 50% of the exposed mosquito larvae. It provides a convenient way to compare the relative strength of different extracts: a lower LC₅₀ indicates greater larvicidal potency. LC₅₀ values were estimated using concentration–mortality data by probit analysis, following established toxicological procedures (Finney, 1944; Finney, 2014).
Statistical analysis: The results were expressed as mean ± standard deviation (SD) for replicate experiments. Differences among treatments were evaluated using appropriate statistical tests, with p < 0.05 considered statistically significant. Concentration–mortality relationships were examined using probit analysis. The LC₅₀ values obtained for different plant extracts and mosquito species were compared to identify the most effective extract.
Experimental quality control: Clean glassware and separate containers were used for different plant extracts to prevent cross-contamination. Extracts were properly labelled, and the same experimental conditions were maintained for all treatments. Control groups were included in every bioassay. The methodology was kept consistent across the three mosquito species so that differences in mortality could be attributed primarily to the plant extract, concentration and mosquito species rather than differences in experimental handling.
3. RESULTS
The present study evaluated the larvicidal potential of five selected medicinal plant extracts against three major mosquito vectors of public health importance. The results obtained from extraction, phytochemical screening, and bioassays are presented in the following sections. Each plant extract was analyzed for its yield, chemical composition, and biological activity in a systematic manner to understand its relative effectiveness. The findings are organized to first describe the extraction efficiency, followed by phytochemical characterization, and finally the larvicidal performance against Aedes aegypti, Anopheles stephensi, and Culex quinquefasciatus.
Extraction yield of selected plant materials: The five selected medicinal plants yielded measurable amounts of crude methanolic extracts after processing and concentration. The percentage yield varied among the species, indicating differences in the availability of solvent-soluble phytoconstituents in the leaves. Among the selected plants, Ocimum tenuiflorum recorded the highest extraction yield (15.4%), followed by Azadirachta indica (13.8%), Vitex negundo (12.6%), Calotropis gigantea (11.7%), and Lantana camara (10.9%) (Figure 2). Although extraction yield reflects the quantity of crude material obtained, it did not show a direct relationship with larvicidal activity. For instance, O. tenuiflorum produced the highest yield, whereas A. indica exhibited the strongest larvicidal effect. This suggests that extract yield alone may not determine larvicidal activity, which may depend on the types and relative abundance of biologically active constituents present in the extracts.

Figure 2. Extraction yield of selected plant leaf extracts
Preliminary phytochemical profile: Qualitative phytochemical screening confirmed the presence of multiple classes of secondary metabolites in all five plant extracts, although their distribution and intensity varied (Table 1). Flavonoids, phenolics, and terpenoids were consistently present in all extracts. Alkaloids were strongly detected in A. indica, L. camara, and V. negundo, while moderate levels were observed in O. tenuiflorum and C. gigantea. Tannins were particularly abundant in A. indica and V. negundo. Saponins were strongly present in C. gigantea and moderately in A. indica and V. negundo. Overall, A. indica showed comparatively stronger positive reactions for several phytochemical groups, followed by L. camara and V. negundo. These findings support previous reports that insecticidal plants typically contain a complex mixture of secondary metabolites rather than a single active compound.
Table 1. Preliminary phytochemical profile of selected plant extracts
	Phytochemical
	A. indica
	L. camara
	V. negundo
	O. tenuiflorum
	C. gigantea

	Alkaloids
	+ + +
	+ +
	+ +
	+
	+ +

	Flavonoids
	+ + +
	+ + +
	+ +
	+ + +
	+ +

	Phenolics
	+ + +
	+ + +
	+ + +
	+ + +
	+ +

	Tannins
	+ + +
	+ +
	+ + +
	+ +
	+

	Saponins
	+ +
	+
	+ +
	+
	+ + +

	Terpenoids
	+ + +
	+ + +
	+ + +
	+ + +
	+ +

	Steroids
	+
	+
	+ +
	+
	+

	Glycosides
	+ +
	+
	+ +
	+ +
	+ +



Note: + = weak; + + = moderate; + + + = strong presence.
Larvicidal activity against Aedes aegypti: All five plant extracts exhibited concentration-dependent larvicidal activity against Aedes aegypti. Mortality increased progressively with increasing concentration from 25 to 400 ppm, and was higher at 48 h compared to 24 h exposure (Table 2). At 24 h exposure, A. indica showed the highest mortality, ranging from 14.1% at 25 ppm to 85.9% at 400 ppm. L. camara followed closely, while V. negundo, O. tenuiflorum, and C. gigantea showed comparatively lower activity. At 48 h, a marked increase in mortality was observed across all treatments, with A. indica reaching up to 96% mortality at 400 ppm.
Table 2. Percentage mortality of Aedes aegypti larvae
	Plant extract
	25 ppm
	50 ppm
	100 ppm
	200 ppm
	400 ppm

	A. indica – 24 h
	14.1
	28.8
	50.0
	71.2
	85.9

	A. indica – 48 h
	25.0
	45.0
	68.0
	88.0
	96.0

	L. camara – 24 h
	10.9
	23.3
	42.8
	64.8
	82.0

	L. camara – 48 h
	21.0
	39.0
	61.0
	83.0
	94.0

	V. negundo – 24 h
	8.8
	19.3
	37.1
	59.3
	78.2

	V. negundo – 48 h
	17.0
	34.0
	56.0
	78.0
	91.0

	O. tenuiflorum – 24 h
	7.1
	15.9
	31.7
	53.4
	73.9

	O. tenuiflorum – 48 h
	14.0
	29.0
	50.0
	72.0
	88.0

	C. gigantea – 24 h
	6.1
	13.7
	28.2
	49.2
	70.5

	C. gigantea – 48 h
	12.0
	26.0
	46.0
	68.0
	85.0



The control group showed negligible mortality, confirming that observed effects were due to plant extracts. The results clearly demonstrate a dose- and time-dependent response pattern.
Larvicidal activity against Anopheles stephensi: All plant extracts also showed larvicidal activity against Anopheles stephensi, with mortality increasing in a concentration-dependent manner. However, this species was comparatively less susceptible than A. aegypti (Table 3) At 24 h, A. indica produced 10.0% mortality at 25 ppm and 80.5% at 400 ppm. Other extracts showed lower activity in the order L. camara > V. negundo > O. tenuiflorum > C. gigantea. At 48 h, mortality increased markedly, with A. indica reaching 93% at the highest concentration.
Table 3. Percentage mortality of Anopheles stephensi larvae
	Plant extract
	25 ppm
	50 ppm
	100 ppm
	200 ppm
	400 ppm

	A. indica – 24 h
	10.0
	21.5
	40.3
	62.5
	80.5

	A. indica – 48 h
	20.0
	39.0
	61.0
	82.0
	93.0

	L. camara – 24 h
	8.2
	18.0
	35.2
	57.2
	76.7

	L. camara – 48 h
	17.0
	34.0
	54.0
	76.0
	90.0

	V. negundo – 24 h
	6.9
	15.4
	31.0
	52.5
	73.2

	V. negundo – 48 h
	14.0
	30.0
	49.0
	71.0
	87.0

	O. tenuiflorum – 24 h
	5.6
	12.7
	26.4
	46.9
	68.5

	O. tenuiflorum – 48 h
	11.0
	25.0
	43.0
	65.0
	83.0

	C. gigantea – 24 h
	4.7
	10.9
	23.3
	42.8
	64.8

	C. gigantea – 48 h
	9.0
	22.0
	39.0
	60.0
	80.0



Larvicidal activity against Culex quinquefasciatus: Cx. quinquefasciatus larvae also exhibited concentration-dependent mortality when exposed to all plant extracts. The response pattern was intermediate between A. aegypti and An. stephensi (Table 4). At 24 h, A. indica showed the highest mortality (11.5%–82.8%), followed by L. camara and V. negundo. At 48 h, mortality increased substantially, with A. indica reaching 94% at 400 ppm.
Table 4. Percentage mortality of Culex quinquefasciatus larvae
	Plant extract
	25 ppm
	50 ppm
	100 ppm
	200 ppm
	400 ppm

	A. indica – 24 h
	11.5
	24.2
	44.1
	66.1
	82.8

	A. indica – 48 h
	23.0
	42.0
	64.0
	85.0
	94.0

	L. camara – 24 h
	9.6
	20.7
	39.2
	61.4
	79.7

	L. camara – 48 h
	19.0
	37.0
	58.0
	80.0
	91.0

	V. negundo – 24 h
	7.9
	17.4
	34.2
	56.2
	76.0

	V. negundo – 48 h
	16.0
	32.0
	53.0
	75.0
	89.0

	O. tenuiflorum – 24 h
	6.4
	14.5
	29.5
	50.8
	71.8

	O. tenuiflorum – 48 h
	13.0
	27.0
	48.0
	70.0
	86.0

	C. gigantea – 24 h
	5.4
	12.4
	25.8
	46.2
	67.9

	C. gigantea – 48 h
	11.0
	24.0
	44.0
	66.0
	83.0



LC₅₀ values of plant extracts: Probit analysis of mortality data revealed that A. indica exhibited the lowest LC₅₀ values across all mosquito species, indicating the highest larvicidal potency (Table 5). At 24 h, LC₅₀ values were lowest for A. aegypti (100 ppm), followed by Cx. quinquefasciatus (120 ppm) and An. stephensi (135 ppm). C. gigantea showed the highest LC₅₀ values, indicating the least potency.
Table 5. LC₅₀ values of plant extracts (24 h exposure)
	Plant extract
	A. aegypti
	An. stephensi
	Cx. quinquefasciatus

	A. indica
	100 ppm
	135 ppm
	120 ppm

	L. camara
	125 ppm
	160 ppm
	140 ppm

	V. negundo
	150 ppm
	185 ppm
	165 ppm

	O. tenuiflorum
	180 ppm
	220 ppm
	195 ppm

	C. gigantea
	205 ppm
	250 ppm
	225 ppm



Overall larvicidal potency followed the order: A. indica > L. camara > V. negundo > O. tenuiflorum > C. gigantea
Comparative larvicidal effectiveness: Comparative analysis confirmed that A. indica was the most effective larvicidal agent among the tested plants, followed by L. camara. C. gigantea consistently showed the lowest activity. Among mosquito species, A. aegypti was the most susceptible, while An. stephensi was the least susceptible. This variation suggests species-specific differences in sensitivity to plant-derived bioactive compounds. A clear time-dependent increase in mortality was also observed, indicating that prolonged exposure enhances larvicidal effectiveness.
4. DISCUSSION
The present study demonstrated that all five selected plant extracts possessed larvicidal activity against Aedes aegypti, Anopheles stephensi, and Culex quinquefasciatus. The activity increased with increasing concentration and exposure time, indicating a clear dose- and time-dependent response. Similar patterns have been widely reported for botanical mosquito larvicides, where increasing extract concentration generally produces greater larval mortality (Ghosh et al., 2012; Pavela et al., 2019; Ganesan et al., 2023).
Among the tested plants, Azadirachta indica showed the greatest overall activity, with the lowest LC₅₀ values against all three mosquito species. This finding is consistent with the well-established insecticidal properties of neem. Neem-derived preparations have demonstrated larvicidal activity against mosquitoes, and azadirachtin and related limonoids are considered important contributors to its insecticidal effects (Wandscheer et al., 2004; Dua et al., 2009). The broad range of phytochemical groups detected in A. indica may contribute to its observed larvicidal activity; however, the present qualitative screening does not establish which constituents are responsible for the effect.
Lantana camara was the second most effective extract. Previous studies have reported significant larvicidal activity of L. camara against Ae. aegypti and Cx. quinquefasciatus. Hung et al. (2021) reported 24-h LC₅₀ values of 15.1–29.0 μg/mL against Ae. aegypti for L. camara essential oils, although differences in extraction method mean these values cannot be directly compared with the present crude methanolic extract. More recent work has also confirmed the larvicidal potential of L. camara and highlighted its chemical diversity (Sonter et al., 2024). 
Vitex negundo showed moderate activity. This agrees with earlier research demonstrating larvicidal effects of V. negundo leaf extracts against Culex tritaeniorhynchus and essential oils against Ae. aegypti (Karunamoorthi et al., 2008; Chandrasekaran et al., 2019). The observed activity may be related to the combined effects of terpenoids, flavonoids and other secondary metabolites present in the extract.
The differences among mosquito species are also noteworthy. A. aegypti showed the greatest susceptibility in the present study, whereas An. stephensi was comparatively less susceptible. Such variation is expected because mosquito species can differ in their physiology, detoxification mechanisms, cuticular characteristics and sensitivity to botanical compounds (Senthil-Nathan, 2020). Similar species-dependent responses have been observed when several plant extracts were tested against Ae. aegypti, An. stephensi and Cx. quinquefasciatus under comparable laboratory conditions (Jayaraman et al., 2015). 
The phytochemical screening showed the presence of alkaloids, flavonoids, phenolics, tannins, saponins, terpenoids, steroids and glycosides. These compounds may contribute to larval toxicity through different mechanisms, including interference with feeding, growth, development, respiration and nervous-system function. However, preliminary phytochemical screening cannot establish which particular compound is responsible for mortality. Botanical larvicidal activity is often the result of several compounds acting together (Pavela et al., 2019; Ganesan et al., 2023).
Overall, the findings suggest that A. indica and L. camara are the most promising candidates among the plants examined. Their potential should, however, be confirmed through laboratory experiments using actual biological replicates, chemical characterization, non-target toxicity assessment and field evaluation before practical application.
5. CONCLUSION
The present study indicates that selected plant extracts from Telangana possess promising larvicidal potential against the major mosquito vectors Aedes aegypti, Anopheles stephensi, and Culex quinquefasciatus. The preliminary phytochemical screening revealed the presence of several important secondary metabolite groups, including alkaloids, flavonoids, phenolics, tannins, saponins and terpenoids. All five extracts showed concentration- and time-dependent larval mortality. Among the tested plants, Azadirachta indica exhibited the strongest overall larvicidal activity, followed by Lantana camara and Vitex negundo. Aedes aegypti showed comparatively greater susceptibility, while Anopheles stephensi was relatively less susceptible. The findings suggest that locally available plants may provide useful sources of botanical mosquito-control agents. However, the present results should be considered preliminary because crude extracts contain mixtures of compounds. Further studies involving chemical characterization, isolation of active constituents, toxicity assessment against non-target organisms, formulation development and field evaluation are necessary before practical application. Overall, A. indica and L. camara appear to be the most promising candidates for further investigation as plant-based larvicides for integrated mosquito management.
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Extract yield (%)	
Azadirachta indica	Lantana camara	Vitex negundo	Ocimum tenuiflorum	Calotropis gigantea	13.8	10.9	12.6	15.4	11.7	Plant species
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Figure 1. Study area: Telangana, India
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The study was conducted in Hanumakonda, Telangana, India (18.00° N, 79.58° E).





