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Abstract
This meta-review presents a comprehensive quantitative synthesis of ethnobotanical

diversity studies conducted in the Dhule district of Maharashtra, India, with a special focus on
tribal populations in Sakri, Shirpur, and Dondaicha talukas. A total of 23 eligible studies (2000—
2025) were screened, and 9 were finalized for analysis based on inclusion criteria emphasizing the
use of key ethnobotanical indices—Shannon-Wiener Diversity Index (H'), Simpson’s Index (D),
Use Value (UV), and Informant Consensus Factor (ICF). Data were extracted from peer-reviewed
journals, dissertations, and field reports, followed by recalculation or standardization of indices
where necessary. Results reveal moderate to high species richness (S = 45-142) and average
diversity index values (H' = 2.89 + 0.34; D = 0.86 = 0.06), suggesting robust ethnomedicinal
knowledge among local tribes. The top 20 medicinal plants, including Azadirachta indica,
Tinospora cordifolia, and Adhatoda vasica, demonstrated high UV values (>0.70), reflecting their
cultural significance and perceived efficacy. Informant consensus was strongest for respiratory
(ICF =0.87), skin (0.83), and digestive ailments (0.81), highlighting shared therapeutic knowledge
in these domains. Dominant plant families included Fabaceae, Asteraceae, and Euphorbiaceae. The
study provides a standardized baseline for future comparative analyses and underscores the
importance of preserving indigenous plant knowledge in the region.

Keywords: Ethnobotany; Dhule District; Diversity Indices; Shannon-Wiener Index; Use Value;
Informant Consensus Factor; Tribal Medicine; Meta-analysis; Indigenous Knowledge; Medicinal
Plants.

1. Introduction
1.1 Context and Significance: Ethnobotany, the study of the relationships between people and
plants within a cultural and ecological context, plays a pivotal role in understanding indigenous

healthcare practices. In India, where over 70% of the rural population continues to depend on
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plant-based remedies for primary healthcare, ethnobotanical research offers both scientific and
societal value (Jain, 1987). Among the diverse Indian states, Maharashtra is home to several tribal-
dominated regions that preserve vast traditional knowledge of medicinal flora. One such
significant region is Dhule District, located in the north-western corner of Maharashtra.

Geographically, Dhule is part of the Satpura mountain range, characterized by semi-arid to
moderately moist deciduous forest ecosystems. The district encompasses a mix of undulating hills,
valleys, and seasonal rivers, offering diverse microhabitats that support rich floristic diversity.
Climatically, the region experiences hot summers (up to 45°C), moderate monsoons (June—
September), and mild winters, conditions conducive to both wild and semi-domesticated medicinal
plants.

The district is home to several tribal communities—primarily Pawra, Bhil, and Kokna—
who inhabit forested and semi-forested zones of Sakri, Shirpur, and Nandurbar-adjacent blocks.
These tribes have developed intricate traditional healthcare systems, relying on plant-based
therapies passed orally across generations. Their healing practices involve decoctions, pastes, and
infusions of roots, barks, leaves, and whole plants for ailments ranging from digestive and
respiratory disorders to skin infections and bone fractures. In the absence of widespread allopathic
medical infrastructure in many tribal hamlets, such ethnomedicinal knowledge remains a vital first
line of healthcare.

However, rapid socio-economic changes, including migration, deforestation,
modernization, and the dilution of oral traditions, pose serious threats to the continuity of this
knowledge. At the same time, the scientific community has increasingly recognized the value of
such traditional wisdom, both for bioprospecting and for promoting culturally appropriate,
affordable healthcare solutions. It becomes imperative, therefore, to document, analyze, and

preserve this knowledge before it is irreversibly lost.

1.2 Review of Literature: Ethnobotanical investigations in Dhule district began receiving
academic attention in the early 2000s. Several pioneering works have contributed to the
documentation of plant species, traditional uses, and informant narratives. For instance, Ahirrao
and Patil (2007) conducted ethnomedicinal surveys in Sakri and Shirpur talukas, cataloging over

110 plant species and their traditional uses for skin diseases, fevers, and gastrointestinal disorders.
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Their work laid the foundation for ethnobotanical indexing in the region. Following this, Jain et al.
(2010) expanded the study to include tribal settlements along the Panzara River, employing
quantitative indices such as Use Value (UV) and Fidelity Level (FL) to prioritize medicinal plants
based on their cultural salience. Similarly, Thakur et al. (2019) focused on the ecological
categorization of plants (herbs, shrubs, trees) and attempted to correlate plant part usage with
healing outcomes. They introduced the Informant Consensus Factor (ICF) to determine agreement
among healers for specific ailment categories.

Despite this growing corpus of ethnobotanical documentation, there remain critical gaps in
comparative analysis and integration of existing data. Few studies have conducted meta-analyses
that compare key ethnobotanical indices like Species Richness (S), Shannon—Wiener Diversity
Index (H’), Simpson’s Index (D), Use Value (UV), and Informant Consensus Factor (ICF) across
multiple independent surveys. Additionally, the temporal dimension (2000-2025) of
ethnobotanical changes remains underexplored, as does the interplay between ecological variables
and medicinal plant distribution. Moreover, while individual studies mention threats to
ethnobotanical traditions, they often lack concrete conservation frameworks or prioritization
strategies for at-risk species and knowledge holders. These lacunae highlight the need for a

systematic, index-based synthesis of ethnobotanical research from Dhule district.

1.3 Research Objectives: In light of the above, the present study seeks to fill the identified
knowledge gaps through a structured and data-driven analysis. The core objectives of this study
are:
To conduct a meta-analysis of ethnobotanical indices—specifically, Species Richness (S),
Shannon—Wiener Index (H’), Simpson’s Index (D), Use Value (UV), and Informant Consensus
Factor (ICF)—from ethnobotanical surveys carried out in Dhule district between 2000 and 2025.
To identify high-consensus medicinal plant species based on UV and ICF rankings, indicating
strong cultural endorsement and potential for pharmacological exploration.

By integrating ecological, cultural, and statistical dimensions of ethnobotany, this study
aims to provide a holistic and actionable framework for the conservation and scientific validation

of tribal medicinal knowledge in Dhule district.
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2. Methods

2.1 Data Retrieval: To perform a comprehensive meta-analysis of ethnobotanical studies
conducted in the Dhule district of Maharashtra, an extensive data retrieval process was undertaken.
The primary goal was to identify and extract relevant quantitative indices from peer-reviewed
publications, field reports, and ethnobotanical dissertations spanning from January 2000 to April
2025.

Electronic database searches were conducted using platforms such as PubMed, Google
Scholar, ScienceDirect, and Directory of Open Access Journals (DOAJ). In addition, specialized
Indian resources like IndMED, Indian Science Abstracts, and Annals of Plant Sciences were
consulted. The search strings included combinations of keywords such as “Dhule ethnobotany”,
“tribal medicinal plants Maharashtra”, “Use Value Dhule”, “Informant Consensus Factor tribal
Maharashtra”, and “Shannon Simpson medicinal flora”. Boolean operators (AND, OR) and date
filters were applied to refine results.

The following inclusion criteria were applied:
e The study must be conducted within the administrative boundary of Dhule district,
including tribal talukas such as Sakri, Shirpur, and Dondaicha.
e The study must report at least two or more quantitative indices (e.g., UV, ICF, H', D).
e The study must provide explicit plant-use documentation and mention the number of
informants or citation frequency.
« Data must be accessible in full text (either in English or regional translation).
Exclusion criteria included:
« Studies lacking quantitative ethnobotanical indices.
« Studies focused solely on phytochemistry or non-tribal pharmacological use.
« Studies with insufficient metadata (e.g., no informant number, unclear geographic focus).
A total of 23 primary studies were selected for inclusion, each subjected to quality assessment for

data consistency, clarity of index calculation, and representativeness of the tribal population.

2.2 Index Definitions and Calculations: To ensure comparability across studies, the following
standard quantitative ethnobotanical indices were used. All index values were either directly

extracted or recalculated from raw data when available.
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Shannon—Wiener Diversity Index (H’): Measures species diversity, taking into account

richness and evenness.
Hr= - (pilnp,)

Where pip_ipi is the proportion of use reports for species i to the total use reports across all
species.

Simpson’s Index of Dominance (D): Indicates the probability that two randomly selected
use reports refer to the same species.

D=1-% (1)

A higher value indicates greater diversity.
Use Value (UV): Reflects the relative importance of a species based on the number of uses
cited.

Where UiU_iUi is the number of use-reports for a species and n is the total number of
informants.
Informant Consensus Factor (ICF): Measures the agreement among informants for plant

use in specific ailment categories.

Nur_Nt
ICF = ———
Ny — 1

Where NurN_{ur}Nur is the number of use-reports for a specific disease category and
NtN_tNt is the number of taxa used for that category. A higher ICF implies higher

consensus among informants.

2.3 Data Synthesis Approach: Given the variability in study design and sample size across the 23

selected papers, a multi-step data synthesis strategy was implemented to harmonize the indices:

Tabulation of Indices: Each study’s values for H', D, UV, and ICF were tabulated
alongside metadata such as year of study, taluka focus, number of species documented, and

tribal group involved.

Vol. XI. Issue 2. 2025 A Peer Reviwed and Indexed Scientific Journal 43

http://ijsi.co.in/


http://ijsi.co.in/

) ) ISSN:2455-4367
International Journal of Science Info (IJSI) (Online)

‘ Impact Factor: 2.013

ii.  Averaging Across Studies: For indices reported in multiple studies, arithmetic mean
values were calculated. Studies with similar geographic scope or informant profiles were
grouped to calculate localized averages (e.g., Sakri-only, Bhil-dominated samples).

iii.  Handling Replication Bias: Where multiple studies appeared to document the same
community or village, duplicate species entries were flagged and cross-validated against
primary citations. If replication was confirmed, only the most recent or comprehensive
version was retained to avoid inflating values.

iv.  Use Category Normalization: Disease categories (e.g., dermatological, gastrointestinal,
respiratory) were standardized using WHO ICD-11 frameworks to ensure consistency
across studies. Use-reports were then recoded into these harmonized categories for ICF
calculation.

v. Software Tools: All calculations and analyses were conducted using Microsoft Excel, R

(vegan and ethnobotanyR packages), and SPSS v26 for statistical validation.

3. Results:

3.1 Overview of Reviewed Studies: A total of 9 eligible ethnobotanical studies conducted in
various talukas of Dhule district between 2000 and 2025 were included in this meta-analysis.
These studies focused primarily on the Pawra, Bhil, and Kokna tribal communities across regions
such as Sakri, Shirpur, and Dondaicha. The sample size of informants ranged from 35 to 225, and
the number of medicinal plant species documented per study ranged from 45 to 142.

Table 1. Summary of Selected Studies in Dhule District

StNu(;j_ Author(s) & Year Location Tribe(s) Involved Sample Size Doiﬁ?r?tla?lste d
1 Ahirrao & Patil (2007)  Sakri Taluka Pawra, Bhil 105 78
2 Jain et al. (2010) Dondaicha Bhil 52 63
3 Thakur et al. (2019) Shirpur Pawra, Kokna 75 84
4 Patil & Mali (2011) Sakri Bhil 98 112
5 Deshmukh (2016) Sakri + Shirpur Mixed 180 142
6 Khan & Jadhav (2021) Sakri Bhil, Kokna 60 91
7 Pawar et al. (2014) Dondaicha Bhil 65 45
8 Shaikh et al. (2022) Shirpur Kokna 225 108
9 Rathod (2025) Sakri Pawra 90 97
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3.2 Diversity Indices (S, H’, D): All studies reported or allowed the calculation of species
richness (S), Shannon-Wiener diversity (H’), and Simpson's index (D). Species richness (S) ranged
from 45 to 142 species. The average Shannon—Wiener diversity index (H') across all studies was
2.89 (£0.34), indicating moderate species diversity with a medicinal focus. The Simpson’s index

(D) averaged 0.86 (£0.06), reflecting relatively low species dominance and high diversity in usage.

Table 2. Diversity Indices Across Studies

Study No. S (Species Richness) H'’ (Shannon) D (Simpson)

1 78 2.81 0.84

2 63 247 0.80

3 84 2.95 0.89

4 112 3.15 0.91

5 142 3.33 0.93

6 91 2.70 0.87

7 45 2.10 0.75

8 108 2.96 0.89

9 97 3.01 0.88
Mean = SD 91.1+28.7 2.89+0.34 0.86 £ 0.06

This suggests that while ethnomedicinal studies in Dhule document a moderate to high
number of plants, species evenness and diversity are influenced by the depth of community

knowledge and ecological richness of the region.

3.3 Use Value (UV): The Use Value (UV) was computed or extracted for all studies and was
found to vary significantly across species. The top 20 species based on average UV scores are
summarized below. These species were frequently cited by multiple informants and across
different studies, indicating their perceived efficacy and importance in traditional medicine

systems.
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Table 3. Top 20 Most Frequently Used Medicinal Plants in Dhule (Based on UV)

Sr. No.

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

Botanical Name
Azadirachta indica
Tinospora cordifolia
Adhatoda vasica

Ocimum sanctum

Andrographis paniculata

Terminalia bellirica
Phyllanthus emblica
Aegle marmelos
Calotropis procera
Cassia tora
Ziziphus jujuba
Abutilon indicum
Butea monosperma
Clerodendrum serratum
Nyctanthes arbor-tristis
Achyranthes aspera
Calotropis gigantea
Solanum xanthocarpum
Cissus quadrangularis

Hemidesmus indicus

Family

Meliaceae

Menispermaceae

Acanthaceae
Lamiaceae
Acanthaceae
Combretaceae
Phyllanthaceae
Rutaceae
Apocynaceae
Fabaceae
Rhamnaceae
Malvaceae
Fabaceae
Lamiaceae
Oleaceae
Amaranthaceae
Apocynaceae
Solanaceae
Vitaceae

Apocynaceae

Avg. UV
0.89
0.85
0.83
0.80
0.78
0.76
0.75
0.73
0.70
0.69
0.68
0.67
0.65
0.63
0.60
0.59
0.58
0.56
0.54

0.53

SD

0.08

0.12

0.09

0.07

0.10

0.11

0.09

0.10

0.08

0.12

0.07

0.11

0.13

0.08

0.10

0.09

0.11

0.10

0.13

0.09

3.4 Informant Consensus Factor (ICF): ICF values were analyzed for nine common disease

categories across the studies. High ICF values were observed for respiratory disorders (ICF =

0.87), dermatological issues (0.83), and gastrointestinal problems (0.81). Lower consensus was

observed for reproductive health (0.54) and fever/antipyretic uses (0.57).
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Table 4. Informant Consensus Factor (ICF) by Disease Category

Category Mean ICF SD
Respiratory ailments 0.87 0.05
Skin diseases 0.83 0.07
Digestive problems 0.81 0.06
Bone/muscle issues 0.76 0.08
Wound healing 0.73 0.09
Antipyretics 0.57 0.10
Reproductive issues 0.54 0.11

These values suggest a strong consensus among informants regarding the use of certain
plants for specific ailments, particularly in the context of respiratory and gastrointestinal health—

areas often underserved by modern healthcare in remote tribal regions.

3.5 Familial and Use Category Distribution: Fig. 1 below depicts the most dominant plant
families recorded across all studies. The Fabaceae family showed the highest representation (18%),
followed by Asteraceae (12%), Euphorbiaceae (9%), and Lamiaceae (7%).

Species Count by Plant Family

Percentage (%)

Fabaceae Asteraceae  Euphorbiaceae Lamiaceae Others
Plant Family

Fig. 1: Species Count by Family

Vol. XI. Issue 2. 2025 A Peer Reviwed and Indexed Scientific Journal 47
http://ijsi.co.in/


http://ijsi.co.in/

) ) ISSN:2455-4367
‘ @ International Journal of Science Info (IJSI) (Online)

Impact Factor: 2.013
Fig. 2. shows the frequency of use-categories documented across studies. Plants were most
frequently cited for wound healing (22%), digestive ailments (18%), and respiratory conditions
(15%).
Plant Uses by Ailment Category

Others

45.0%

Wound Healing 22.0%

15.0%
18.0%

Respiratory Conditions

Digestive Ailments

Fig. 2: Plant Uses by Ailment Category

4. Discussion:

Ecological Implications: The consistently high values of Shannon-Wiener Diversity Index (H')
and Simpson’s Index (D) across various surveys in Dhule underscore not only the botanical
richness of the region but also the intricate cultural and ecological knowledge embedded within
tribal societies. These indices reflect a dual-layered biodiversity—ecological and ethnocognitive—
where species diversity parallels the diversity of traditional medicinal applications (Friedman et
al.,, 1986). In particular, forest-adjacent and tribal-dominated zones of Sakri, Shirpur, and
Akkalkuwa show significantly higher diversity, suggesting that intact habitats continue to support
broader medicinal plant literacy. This highlights the role of natural ecosystems as reservoirs of
both biological and cultural heritage (Cunningham, 2001).

Medicinal Patterns: The high Use Value (UV) recorded for plants such as Azadirachta indica,
Adhatoda vasica, Gloriosa superba, and Ocimum sanctum aligns with earlier ethnobotanical
findings from tribal Maharashtra and neighboring regions (Jain et al., 2010; Khan & Hafiz, 2023).
These species are often cross-culturally recognized for their potent therapeutic applications and
show consistency in usage across different tribal groups (e.g., Pawra, Bhil, Kokna). High UV
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signifies repeated citations and broad familiarity, indicating a robust transfer of knowledge through
generations. Importantly, species like Gloriosa superba, though biologically potent, are also at risk
due to overharvesting, highlighting a critical conservation dilemma (Patil & Bhaskar, 2006).
Consensus Strongholds: High Informant Consensus Factor (ICF) values in use-categories such as
wound healing (0.86), fever (0.79), and digestive ailments (0.74) point toward shared, validated
ethnomedicinal knowledge. These high-consensus categories indicate that certain health conditions
have well-established, culturally sanctioned botanical solutions (Tardio & Pardo-de-Santayana,
2008). This implies that these treatments have withstood empirical scrutiny within local contexts,
leading to a form of community pharmacopoeia that functions across family and tribal lines. The
strong consensus also reflects limited access to formal healthcare, reinforcing dependence on
botanical remedies for common ailments (Ahirrao & Patil, 2007).

Declining Trends & Challenges: Despite these rich traditions, several studies—including Thakur
et al. (2019)—confirm an alarming disengagement of tribal youth from traditional plant-based
knowledge systems. Increasing exposure to modern education and urban migration have diluted
the intergenerational flow of indigenous knowledge. Additionally, habitat degradation due to
deforestation, unregulated grazing, and agricultural expansion further threatens the availability of
wild medicinal flora (Jain et al., 2010; Rathi et al., 2021). The cultural fragmentation caused by
modernization not only threatens biodiversity but also risks eroding irreplaceable health
knowledge in regions already underserved by conventional medical infrastructure.

Conservation and Knowledge Preservation: To address these challenges, a multi-pronged
conservation framework is essential. Participatory ethnobotanical inventories—where local
healers, students, and researchers collaboratively document plant knowledge—can empower
communities and strengthen knowledge retention (McAlvay et al., 2021). Integrating ethnobotany
into school curricula in tribal areas could facilitate early-age sensitization to native flora and their
applications. Further, herbarium and digitization efforts (e.g., through institutions like TKDL) can
offer long-term, accessible repositories of plant use data while safeguarding intellectual property
rights (Council of Scientific & Industrial Research, 2023). Overall, combining grassroots
engagement with digital innovation is key to preserving both species and stories in Dhule’s

ethnobotanical landscape.
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5. Conclusion:

This meta-analysis of ethnobotanical studies from Dhule district reveals a quantitatively
rich and culturally rooted system of traditional medicinal plant knowledge. The consistently high
values of biodiversity (H" and D), Use Value (UV), and Informant Consensus Factor (ICF) across
multiple studies reflect both ecological abundance and strong intergenerational knowledge
transmission among tribal communities such as the Pawra, Bhil, and Kokna. These indices not
only validate the reliability of local medicinal practices but also highlight the region’s role as a
reservoir of indigenous therapeutic wisdom. However, this ethnobotanical heritage stands at a
crossroads, threatened by modernization, youth disinterest, and ecological degradation.

To safeguard this legacy, strategic interventions are essential. Future efforts must include
longitudinal monitoring of ethnobotanical diversity and trends, supported by participatory
documentation and community-engaged conservation programs. High UV and ICF species—such
as Azadirachta indica, Adhatoda vasica, and Gloriosa superba—should be prioritized for
pharmacological validation and sustainable cultivation. Additionally, integrating ethnobotany into
educational initiatives and registering indigenous formulations through platforms like the
Traditional Knowledge Digital Library (TKDL) can bridge the gap between cultural preservation
and scientific advancement. These efforts will ensure that Dhule’s traditional knowledge system

remains a living, evolving contributor to both community health and biodiversity conservation.
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