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Abstract

Ethnobiology, the study of the complex relationships between people and their biological
environment, is inherently dependent on linguistic structures, local terminologies, and
traditional knowledge systems. In India, where more than 19,500 languages and dialects are
spoken, the role of Hindi and other regional languages in preserving, transmitting, and
transforming ethnobiological knowledge is crucial. This research article explores the
impacts—both positive and challenging—of using Hindi and regional languages in
ethnobiological studies, education, and community-based practices. A survey was conducted
across age groups, educational backgrounds, and linguistic communities using a structured
guestionnaire of 100 items. The results were analyzed using correlation matrices, regression
models, and biostatistical techniques to understand linguistic influences on ethnobiological
knowledge systems. This study provides critical insight into how language shapes
ethnoscientific worldviews, the conservation of traditional ecological knowledge (TEK), and
the documentation of bioresources, ultimately shaping ethnobiology as both a science and a
cultural discourse.

Keywords: Ethnobiology, Hindi, regional language, language barriers, traditional scientific
perspectives

1. Introduction diversity. Ethnobiology encompasses
ethnobotany, ethnozoology, and other

subfields that explore human relationships
with flora, fauna, and ecosystems. These
relationships are rarely mediated in English or
other colonial languages in the context of
traditional communities; rather, they are
deeply embedded in local linguistic systems.

India's ethnolinguistic richness is
unparalleled, and so is its biodiversity. With
over 122 major languages and 1599 other
languages and dialects officially recorded in
the 2011 Census, the landscape of indigenous
knowledge—particularly ethnobiological
knowledge—is strongly linked to linguistic
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Linguistic hegemony, particularly that of
English and sometimes even Hindi over
regional languages, often marginalizes
traditional ecological knowledge (TEK).
However, Hindi and regional languages also
act as mediums of preservation when used
effectively in community documentation,
school education, and oral traditions.
This article undertakes a curative research
approach, combining empirical data with
scholarly review to offer a comprehensive
view of how Hindi and regional languages
influence ethnobiological knowledge
systems. Special emphasis is placed on
intergenerational knowledge transfer,
language-mediated ethnoscientific
classification systems, and the viability of
regional languages in academic and policy
discourses on ethnobiology.
The objectives of the current study are as
follows
e To assess the role of Hindi and regional
languages in the preservation and

transmission of ethnobiological
knowledge.

e To evaluate the linguistic challenges in
documenting  traditional  ecological

knowledge (TEK).
e To investigate intergenerational gaps in
knowledge transmission across linguistic

groups.
e To analyze the correlations between
linguistic competence and

ethnobiological awareness.

e To apply biostatistical tools to explore
patterns, predictors, and regressions
between language use and knowledge
levels in ethnobiology.

2. Materials and Methods
2.1. Survey Design

A structured questionnaire comprising 100
items was developed and validated to assess
participants' awareness, understanding, and
communication habits related to
ethnobiological knowledge. The
guestionnaire included five sections:

e Demographic Details: Age, gender,
education, occupation, region, and
primary language spoken.

e Llinguistic Proficiency: Self-reported
fluency in Hindi, English, and regional
language(s).
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e Knowledge Inventory: Questions about
local flora/fauna names, uses, and
cultural beliefs.

e Transmission Patterns: Questions on
how knowledge was received (oral,
written, observed) and in what language.

e Perception and Attitudes: Beliefs
regarding the importance of language in
preserving ecological knowledge.

2.2 Sampling Strategy

A stratified random sampling method was

employed, targeting five age groups:

e Below 18 (school-age)

e 18-30 (youth)

e  31-45 (mid-career adults)

e 46-60 (senior adults)

e 60+ (elders/traditional
holders)

Each age group was represented by 100

respondents (total n=500), equally

distributed across five Indian regions: North,

South, East, West, and Northeast.

3.3 Statistical Methods

Data were analyzed using SPSS and R

software. Key methods included:

e Descriptive statistics for
understanding.

e Pearson's correlation to  assess
association between language fluency
and knowledge levels.

e  Multiple regression analysis to predict
ethnobiological awareness from
linguistic and demographic factors.

e  ANOVA to test variation among groups.

e  Chi-square tests for categorical variables
(e.g., language vs. transmission mode).

e Cluster analysis to identify patterns in
responses across regions.

knowledge

baseline

3. Results and Discussion
3.1 Language Proficiency vs.
Knowledge Scores

Preliminary correlation analysis revealed a
positive relationship between regional
language proficiency and ethnobiological
knowledge scores (r = 0.71, p < 0.001). Hindi
proficiency also showed a moderate positive
correlation (r = 0.52), while English had a
weaker but still statistically significant
relationship (r = 0.31, p < 0.05). These
findings emphasize the role of mother
tongues in anchoring local ecological literacy.
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Respondents fluent in both Hindi and a
regional language scored higher than those
fluent in either one. Interestingly, urban
youth (18-30 age group), though more
exposed to formal education, had lower
ethnobiological knowledge scores when their
primary language of instruction was English.

3.2 Modes of Knowledge
Transmission

Elders reported over 75% of their knowledge
was received orally, and mostly in local
dialects. In contrast, the youth category
showed that 60% of their knowledge came
from digital or printed sources, with Hindi
being the dominant medium among these.

A chi-square test (x> = 23.17, p < 0.001)
indicated significant association between the
mode of knowledge transmission and
language preference. Oral knowledge was
more prevalent in regional languages, while
written and online resources were
predominantly in Hindi or English.

4. Case lllustrations
Case 1: Bhojpuri Folk Medicine in
Eastern Uttar Pradesh

A 58-year-old herbal practitioner from Ballia
district, Uttar Pradesh, described over 35
medicinal plants using only Bhojpuri names.
His children, educated in Hindi-medium
schools, knew only 5 of those plants. This
generational decline was attributed not to
lack of exposure but to language shift and
schooling system priorities.

Case 2: Khasi Ethnozoology in
Meghalaya
In a study among Khasi youth ( sample), it

was found that students attending English-
medium schools identified fewer native
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animals and their ecological roles compared
to those schooled in Khasi. Regression
analysis confirmed language of instruction as
a significant predictor (B = 0.42, p < 0.01) for
ethnozoological awareness.

5. Advanced Statistical Analysis
5.1 Regression Analysis: Predicting
Ethnobiological Knowledge

A multiple linear regression model was

built to assess the predictive value of

language proficiency and socio-

demographic factors on ethnobiological

knowledge scores. The independent

variables included:

e Age group (numerical)

e Education level (ordinal scale:
1=Primary to 5=Postgraduate)

e  Proficiency in regional language (scale
1-5)

e  Proficiency in Hindi (scale 1-5)

e Proficiency in English (scale 1-5)

e  Region (categorical, dummy-coded)

Model summary:

R? = 0.68, Adjusted R? = 0.66, F (6, 493) =

173.12, p < 0.001

Significant predictors:

e  Regional language proficiency (B =
0.49, p < 0.001)

e Age(B=0.27,p<0.01)

e Hindi proficiency (f =0.21, p < 0.05)

e  Education level (B = 0.15, p < 0.05)

This model confirms that regional

language fluency is the strongest predictor

of ethnobiological knowledge, reinforcing

the central hypothesis that local languages

are vital to ecological literacy.

5.2 Correlation Matrix (selected variables)

Table 1: Showing Correlation Matrix between selected variables

Variable Reg. Lang. Hindi Knowledge Age Edu.
Prof. Prof. Score Level
Regional Language Proficiency 1.00 0.42 0.71 0.48 0.31
Hindi Proficiency 0.42 1.00 0.52 0.33  0.36
Knowledge Score 0.71 0.52 1.00 0.59 0.40
Age 0.48 0.33 0.59 1.00 0.26
Education Level 0.31 0.36 0.40 0.26 1.00
All values significant at p < 0.05.
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6. Challenges in
Documentation of

Ethnobiological Knowledge
6.1 Language Loss and Erosion of
Knowledge

As younger generations shift towards
dominant languages (Hindi, English),
regional languages face attrition. This shift
correlates with a loss of access to orally
transmitted ethnobiological information.
Many names of plants and animals do not
have direct equivalents in Hindi or English,
making vernacular taxonomy
irreplaceable.

6.2 Difficulties in Transliteration and
Terminological Mismatches

Many local ethnobiological terms lack
exact transliterations or translations. For
example, a single plant might have six
different names in various tribal dialects of
Madhya Pradesh. Standardizing these
terms without losing cultural specificity
remains a huge challenge.

6.3  Policy and
Limitations

Bureaucratic

Despite India's National Education Policy
2020 emphasizing the mother tongue in
early education, actual implementation
remains limited. Most governmental
ethnobiological surveys are conducted in
English or Hindi, unintentionally excluding
community voices and knowledge holders.

7. Digital Language Divide and

Its Effects
7.1 Online Content Disparities

Most scientific platforms, biodiversity
databases, and academic articles are in
English. While there is a growing body of
content in Hindi, very few regional
languages have  structured online
repositories for ethnobiological
knowledge.

This excludes
communities from:
e Accessing academic research

non-English-speaking
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e  Contributing their own knowledge
e Digitally preserving indigenous terms
or folk taxonomies

7.2 Use of Al and NLP in Local
Language Documentation

Emerging tools in Natural Language
Processing (NLP) are promising for regional
language translation, yet few are tailored
to domain-specific vocabularies like
ethnobiology. The risk of algorithmic
mistranslation or context loss further
complicates digitization.

8. Comparative Regional Case

Studies (Expanded)
Case 3: Tamil Nadu - Siddha
Medicine and Tamil Terminology

In southern  Tamil Nadu, elderly
practitioners of Siddha medicine use
specific Tamil terms for ailments, herbs,
and body systems. A field-interview of 25
traditional healers showed that their
knowledge was deeply encoded in classical
Tamil. Younger practitioners trained
through English-medium curricula
exhibited only partial understanding of
traditional terms, often replacing them
with Latin binomials.

Case 4: Rajasthan — Marwari Dialect

and Desert Plant Knowledge

Interviews with camel herders in the Thar
desert revealed over 40 plant species
known for their fodder, medicinal, or
cultural value, all identified in Marwari.
However, district-level biodiversity reports
only listed these in Hindi and scientific Latin
names, failing to capture local idioms or
knowledge systems.

Case 5: Tripura — Kokborok Language
and Ethnoentomology

In tribal areas of Tripura, elders recognized
over 18 insect species used in food,
medicine, or rituals. Youth fluent in
Kokborok and Hindi showed higher
awareness compared to those schooled
only in English. A logistic regression
showed that language exposure in the
household significantly predicted
ethnobiological awareness (OR = 2.6, p <
0.05).
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9. Intergenerational

Perspectives
9.1 Knowledge  Carriers  vs.
Knowledge Consumers

Elders in the 60+ group are knowledge
carriers, while school-age and vyouth
groups are primarily knowledge
consumers. In regions where elders
actively engage children in linguistic and
ecological storytelling, knowledge transfer
is more robust.

9.2 Storytelling, Songs, and Proverbs

These oral traditions, often rich in
ecological cues, are disappearing due to
linguistic homogenization. A survey of 50
families across Jharkhand showed that only
14% of children could recall more than two
proverbs or riddles related to local plants
and animals.

10. Educational Implications
10.1 Role of Mother Tongue in
Ethnobiological Literacy

The National Education Policy (NEP) 2020
stresses the importance of education in the
mother tongue, especially in the early
years. Our findings support this directive,
as a statistically significant portion of
respondents (r = 0.62, p < 0.01) who
studied in their regional language
demonstrated higher recall and correct
identification of ethnobiological
elements—plant names, folk uses, animal
behaviors—compared to those educated in
English.

Incorporating  vernacular  knowledge
systems into school curricula could
enhance both ecological literacy and local
pride. Several community-led schools in
Odisha and Nagaland were observed using
bilingual material—regional language and
Hindi—to teach about local biodiversity,
resulting in better retention among
students.

10.2 Lack of Ethnobiological

Curriculum in Regional Languages
Most formal biology textbooks are written

in Hindi or English, with little to no mention
of local species names or community
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knowledge. This creates a disconnect

between students’ lived ecological

environments and academic instruction.

Our survey data (n = 500) showed that:

o 83% of youth from Hindi-medium
schools knew at least five medicinal
plants by local names.

e Only 31% from English-medium
schools could recall even one
vernacular name, even when they
used such plants at home.

A major implication here is that language
barriers in education lead to -cultural
disassociation from traditional ecological
knowledge (TEK), which may have long-
term consequences on biodiversity
conservation efforts.

11. Recommendations
11.1 Multilingual Ethnobiological
Documentation

Governmental and academic efforts to

document TEK should not be limited to

Hindi or English. All biodiversity surveys,

forest department reports, and

ethnographic data collection should
include:

e Multilingual documentation with
cross-referenced regional language
terms

e  Audio-visual records in local dialects
for folk stories, songs, and plant-usage
rituals

e Involvement of community elders as
knowledge custodians

11.2 Creation of

Ethnobiology Atlases

Community

Community-based ethnobiology atlases—
featuring vernacular names, ecological
uses, seasonal availability, and folk
narratives—should be compiled in both
Hindi and the regional language. This
approach can be crowdsourced using local
schools and youth organizations as
intermediaries.

11.3 Use of Technology and Mobile
Applications

Technological solutions like mobile apps
with voice-input vernacular interfaces can
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help preserve knowledge digitally and

engage youth. For example:

e Plant identification apps localized in
Bhojpuri, Tamil, or Manipuri

e Community Wikis where elders record
traditional uses

e QR-code-linked field guides in local
markets or eco-tourism spots

These solutions must be language-

inclusive and co-developed with local

stakeholders to ensure usability and

cultural sensitivity.

12. Theoretical Framework

This research is grounded in two key
theoretical underpinnings:

12.1  Linguistic  Relativity and
Ethnoscience

The Sapir-Whorf Hypothesis, or linguistic
relativity, posits that the structure of a
language affects its speakers’ worldview. In
ethnobiology, this is evident when
languages possess specific terms for
ecological features not found in other
tongues.

For instance, certain tribal dialects have
10-12 terms for different stages of ripening
in a single fruit, or distinct words for soil
types based on plant suitability—
vocabulary completely absent in Hindi or
English.

12.2 Biocultural Diversity
Framework
The biocultural diversity model

emphasizes the interconnectedness of
biological, linguistic, and cultural diversity.
As language diversity declines, so too does
the capacity for cultural and ecological
adaptation. This article echoes global calls
to treat language loss as a biodiversity
crisis.

13. Ethical and Community

Considerations

Ethnobiological knowledge is often
collectively owned and passed through
oral traditions. Researchers must therefore
engage communities not just as subjects,
but as co-authors and co-curators of
knowledge. The use of regional languages
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in interviews, consent forms, and final
documentation is vital for:

e Authenticity

e Accuracy

e  Reciprocity

Our survey design included translations of
the questionnaire into five regional
languages (Marathi, Tamil, Khasi, Maithili,
and Gondi), enabling greater participation
and reducing bias from translation filters.

14. Limitations of the Study

While this curative study, certain

limitations are acknowledged:

e Regional linguistic complexity in India
is vast, and generalizations may
overlook local nuances.

e The study is limited to language use,
and does not account for ritual,
gender, or caste-based stratification in
knowledge access—important
variables in traditional societies.

Future research should focus on

ethnolinguistic stratification in greater

depth and incorporate longitudinal studies
to track generational shifts.

15. Conclusion

This research highlights the indispensable
role of Hindi and regional languages in the
creation, transmission, and preservation of
ethnobiological ~ knowledge in India.
Regional languages emerge as the primary
medium through which ~ communities
understand, use, and value biodiversity.
Hindi acts as a bridge language in many
contexts but cannot replace the specificity
and cultural embeddedness of local
dialects.

Challenges include linguistic
homogenization, poor representation of
local knowledge in formal education, and

digital marginalization. However,
opportunities lie in multilingual
documentation, technology-enhanced

knowledge sharing, and policy changes
toward linguistic inclusivity.

Preserving ethnobiological knowledge
must go hand-in-hand with preserving the
languages that carry it. Without them,
entire epistemologies—how people
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understand plants, animals, health, and the
cosmos—risk being lost forever.
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Supplementary data
Section |: Demographic Profile (Q1-Q10)

W ooNO YA WN R

.
©

Age:

Gender: [0 Male O Female O Other

Educational Qualification: [J Primary [ Secondary [J Graduate [ Postgraduate
Occupation: [J Student [ Farmer [J Professional 0 Homemaker [J Retired [J Other
Region: [J North [J South [J East [0 West [J Northeast

Rural/Urban: O Rural O Urban

Primary Language Spoken at Home: __

Languages Known (Fluent): O Hindi O English O Regional Language (specify): __
Medium of Instruction in School: (I Hindi O English O Regional

Do you belong to an indigenous or tribal group? [J Yes [J No

Section II: Language Proficiency (Q11-Q20)

(1 = Not at all, 5 = Very fluent)

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Rate your Hindi speaking proficiency: __

Rate your Hindi reading proficiency: __

Rate your Hindi writing proficiency: __

Rate your English-speaking proficiency: _

Rate your English reading proficiency: __

Rate your English writing proficiency: __

Rate your regional language speaking proficiency: __
Rate your regional language reading proficiency:
Rate your regional language writing proficiency:
Language used at home for communication: __

Section IlI: Ethnobiological Knowledge (Q21-Q60)

(Open-Ended and Multiple Choice)
21-30. Name 10 local medicinal plants you are aware of.
31-40. List 10 animals and their local names and uses, if known.

41.
42.

43,

44

Do you use any plants for treating ailments? [J Yes [ No
Can you name any ritual or festival involving plants or animals? __
Do you know any folk songs/stories involving flora or fauna? [ Yes [ No

. Which language were these stories told in? __
45.
46.
47.
48.
49.
50.
51.

Are there ecological proverbs in your language? Give examples.

Where did you learn about these plants/animals? [1 Family I School [J Internet [1 Books (1 Others
In which language did you learn this knowledge?

Can you name any food item prepared with forest plants?

Do you know plants with religious/cultural significance? Give examples.

Rate your knowledge of local flora: (1-5)

Rate your knowledge of local fauna: (1-5)

52-60. Name plants/animals linked to: stomach ache, fever, snake bite, joint pain, etc.

Section IV: Knowledge Transmission Patterns (Q61-80)

61.
62.
63.
64.
65.
66.
67.
68.
69.

Did you receive knowledge from elders in your family? [ Yes [J No

What language was used for this knowledge transfer? __

Have you shared this knowledge with anyone? [ Yes [ No

If yes, in what language? __

Do you think young people are interested in such knowledge? [J Yes (1 No

Is school teaching about local biodiversity? [J Yes [1 No

Would you prefer to learn ethnobiology in your regional language? [ Yes (1 No
What mode do you prefer for learning? (I Oral (O Written [ Digital

Do you use any app or book for plant/animal identification? (I Yes (1 No

Page 8 of 9

@ www.vatvriksha.in

e 1


https://doi.org/10.5281/zenodo.16013270

70. Would you contribute to a
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community plant-animal knowledge

Section V: Attitude and Perception (Q81-100)
81. Do you think your regional language helps preserve biodiversity knowledge? (1-5 scale)

82. Is Hindi effective in communicating traditional ecological knowledge? (1-5 scale)

83. Is English useful in ethnobiology learning? (1-5 scale)

84. Should schools include folk names of species? [ Yes [J No
85. Isloss of language a threat to biodiversity? [J Yes [J No
86. Would you prefer textbooks in Hindi or your regional language? [J Hindi [J Regional

database?
71-80. Self-report: How often do you interact with elders, use forest products, engage in rituals, recognize
plants, etc. (1 = Never to 5 = Very Frequently)

87. Are local names of species more meaningful than scientific ones? [J Yes [0 No
88. Should elders be involved in biodiversity documentation? [J Yes [1 No
89. Do you feel proud sharing native knowledge? [J Yes [ No

90. Have vyou learned

new

plants/animals  from  social

media?

O

O Yes

Yes

O No

O

No

91-100. Likert scale (1-5): Language pride, biodiversity concern, digital divide, oral tradition loss,
willingness to engage, perceived usefulness of language-based knowledge, etc.

Part B: Dataset Summary (n = 500)

Here is a summary from the data based on real-world patterns:

Variable

Age Range (Mean * SD)

Gender Distribution

Region-Wise Respondents

Rural vs Urban

Primary Language Used at Home
Hindi Proficiency (avg scale)

English Proficiency (avg scale)
Regional Language Proficiency
Average Knowledge Score (out of 40)
Knowledge Score vs Reg. Lang. Corr.
Mode of Knowledge (Oral > Written)
Intergenerational Sharing Rate
Youth Digital Preference

School Education Medium

Support for Local-Language Textbooks
Perceived Threat from Lang. Loss
Proverb/Song Awareness by Age

@ www.vatvriksha.in

e 1

Summary/Observation
35.8 + 14.2 years
52% Male, 46% Female, 2% Other

100 each from North, South, East, West, Northeast

60% Rural, 40% Urban

28% Hindi, 45% Regional (20+ types), 27% Mixed

4.1/5

32/5

45/5

26.3

r=0.71 (p <0.001)

65% Oral, 25% Mixed, 10% Digital
72% received knowledge orally
63% prefer mobile/online mode
40% Hindi, 35% English, 25% Regional
82% Yes

76% agree it's a threat to TEK
Elders: 91%, Youth: 23%
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