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ABSTRACT

The aim of the present study is to do the balancing between the science and cultural
practices in an increasingly complex developing society and policy on the traditional
knowledge landscape. Various quantitative indices are proposed to determine the cultural
importance of socio-religious and ethnobotanically valuable plants as a tool for the evaluation
of cultural heritage. These indices were applied to an ethnobotanical, sociocultural survey of
plants and plant parts traditionally used and consumed in the selected study area. Selected
plants were grouped into seven use categories for further analysis. The cultural value index
(CV), use value index (UV), the relative frequency of citation (RFC), relative importance (RI),
and cultural importance index (CI) were calculated for different plant species cited by 45
informants in different traditional societies from the studied states. The calculated values of the
cultural importance of plants through diverse indices generated interesting variations from
three regions of India. There were eight common species through all the three states. Among
these eight species Butea monosperma shows the highest values from Rajasthan and Ziziphus
jujube shows the lowest values from Gujarat region. While Nelumbo nucifera, Vigna mungo,
and Nymphaea lotus were also portrayed high calculated values in the CI, RI, and CVs. The
combined use of these indices makes it possible to quantify the role which has given to a
particular plant within a specific culture in one or many festivals in general or religious rituals.

Keywords: Cultural importance, ethnobotany, EthnobotanyR, socio-cultural valuation

INTRODUCTION

There is an implicit assumption that most Local Ethnobotanical Knowledge is
accumulated through experiences of close contact with the natural environment, and therefore
locality plays a large part in shaping this knowledge (Davis and Wagner, 2003). Local
knowledge is protected and transmitted over centuries from one generation to another having
long history of cultural heritage and ethnic practices. Among the indigenous society this
knowledge forms the collective traditional wisdom which includes social, cultural, economic,
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and environmental values. The word culture is derived from the Latin term ‘cult’ or ‘cultus’
that is cultivating or refining and worship. In Indian context it is practically termed as the way
of life that is ‘Sanskriti” which includes norms, values, beliefs, myths, legends, literature, ritual,
art forms and other intellectual-literary activities. Culture consists of the ways in which we
think and act as members of a society. By and large, cultural transmission is about the
relationship of living beings with one another and with their environment (Gadgil et al., 1993).

India is an important biodiversity centre with presence of over 45,000 different plant
species. Of these, about 15,000-20,000 plants have good medicinal value and only 7,000-7,500
species are used for their medicinal values by traditional communities (Rana et al., 2016). India
iS a country with the traditions of conservation of nature and land of diverse natural resources.
These traditions are associated with use of wild as well as cultivated plants or plant parts
(Vijendra and Kumar, 2010). In India, the earliest mention of uses of plants is found in the
ancient Sanskrit literature like Rigveda (4000-1500 BC) where 67 plants have been mentioned
for their healing properties and having medicinally importance.

An attempt has been made to get information about the traditional cultural, social, and
economic values to record and document the knowledge that still exist with different
community living in three different states of India viz. Bengal, Rajasthan, and Guijarat.
However, past reports have ignored detailed study on spiritual believes and cultural values of
plants in different societies that gives higher social recognition on it. Various religious rituals
and social activities are carried out for one or more deities. These are worshipped using actions,
process and products prescribed by texts or priests or local tradition (Nath and Mukherjee,
2015). The Hindu is one of the largest and oldest religions in the globe (Mahalik and Parida,
2018) and Hindu festivals help to enhance and preserve local cultures, especially when festivals
become local traditions after many years of celebration (Yolal et al., 2009).

In the present report we have tried to understand the relationship of some festivals,
culture, and their association with the plant or plants parts from three different states of India.
As there is certain plant or plants which have the essential requirement on that specific day or
festival due to its direct relationship with that deity. At the same time, some plants are used in
numerous festivities and societal gatherings also. Here we are trying to merge the different
approaches to allow for a more comprehensive valuation of the importance of plants species
for human societies. Our aim is to present and evaluate various indices such as Use-Value index
(UV), Relative frequency of citation (RFC), Cultural value index (CV), cultural importance
index (CI) of common plants documented in three regions and discussing their advantages and
disadvantages. To do so, we rely on the information about useful plants traditionally used in
different specific festivals or socio-cultural aspect including its economic valuation including
comparison to understand the variability.

METHODS
Data Collection

Three different states of India — Bengal, Gujarat and Rajasthan are selected for this
study to document the cultural, economic, and social importance of plant species used in
different festivals. Data collection was done during the year 2019 to 2021. Ethnobotanical
methods such as in-depth interviews, participant observation (Prance et al., 1987; Kremen et
al., 1998), semi-structured questionnaires, and focus groups (Quinlan, 2005) were all employed
in the data collection. The interview focused on basic questions concerning the informant’s
knowledge of the uses and significance of plants use during different festivals and occasions.
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The work also included a considerable preliminary meeting with local elders and community
leaders followed by field work, observation, and collection. Information about the traditional
practices performed in different festivals with their own cultural believes which has been
passed from generation to generation was collected. During the field visits, specimens were
also collected and identified with the help available literature and flora (Cooke, 1903; Bhandari
1978; Shah, 1978) and properly processed after following standard methods. Voucher
specimen herbarium are deposited in the BARO herbarium, Department of Botany, the M S
University of Baroda, VVadodara. The research set out to learn all the possible details about the
use and cultural significance of regional plants including cultural, spiritual, and conservation
practices. A total of 45 informants between the ages of 25 to 85 were interviewed in which 16
from Bengal, 15 from Rajasthan and 14 informants from Gujarat.

Data Analysis

Designing appropriate use categories is important to any ethnobotanical study
(Hoffman and Gallaher, 2007). Ethnobotanical knowledge was expressed in many ways e.g.,
medicine, food, spiritual practices, stories, legends, folklore, rituals, and customary laws.
Therefore, making indices that fit well to the community involved creating use report categories
based on the basic questions that were asked and the diversity of answers that were received.
After the collection of data, it has been segregated in pre-defined use categories (Table 1).
Every use has been given the value according to the use of that specific species by the local
people. It is important that methods and experimental design replicate studies that have already
been performed to identify similarities and differences in the use of native species (Belovsky
etal., 2004; Albuquerqgue et al., 2006). Therefore, the ‘use values’ indices developed by Prance
et al. (1987) and further developed by Phillips and Gentry (1993a, 1993b) form the foundation
of the quantitative ethnobotany methods employed in this investigation, which also include the
cultural importance index (CI) (Tardio and Pardo-de-Santayana, 2008), the frequency of
citation (FC), and number of uses per species (NU) (Sujarwo and Caneva, 2016).

Table 1. Researcher defined use categories and reported uses in each category

Gujarat Bengal Rajasthan

Use Category E:;:)Etzgs Percentage LOJS(I)rLiZZS Percentage LO(:SL Et(sags Percentage
Prasad 62 14.00 41 10.59 45 11.87
Decoration 85 19.19 78 20.16 51 13.46
Mythological belief 57 12.87 70 18.09 83 21.90
Offerings 74 16.70 56 14.47 62 16.36
Food 71 16.03 62 16.02 45 11.87
Fodder 54 12.19 40 10.34 49 12.93
Others 40 9.03 40 10.34 44 11.61
Total 443 387 379

RESULTS AND DISCUSSION

Cultural and economic valuation survey was conducted in three different regions of
India which were Bengal, Rajasthan, and Gujarat. In which the common festivals celebrated in
these regions are Navratri puja, Laxmi puja, Sheetla Saptami and the different festival which
is celebrated particularly to a region is Saraswati puja in Bengal, Uttrayan in Gujarat, and
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Gangaur in Rajasthan. Total 120 Plant species are recorded which are used in different festivals
and cultural ceremony with different mythological believes incorporated in society. Among
these 120 plant species most important and most used plant species were selected for Bengal
(39), Gujarat (28), and Rajasthan (29) respectively. After detailed investigation and
deliberations we have found out 8 common plant taxa from all three states (Table 2).

All plant species belongs to 45 families in which Poaceae, and Fabaceae families have
maximum number of species in all three regions. There are 9 species of Poaceae (20%) and 18
species of Fabaceae (40%) used in Bengal and 19 families out of 36 like Combretaceae and
many others have 1 species each (2.77%) only. In totality 7 species of Poaceae (22.58%) and
4 species of Fabaceae (12.9%) used in Rajasthan culture and 18 families out of 31 like
Musaceae and many others have 1 species each (3.22%) only. Over and above in Gujarat state
6 species of Poaceae (23.07%) and 8 species of Fabaceae (30.76%) are used, and rest 16
families have 1 species each (3.84%) only.

Table 2. Different indices for eight common plant species found from three states (UR-User
report, FC-Frequency of citation, NU-Number of uses, RFC-Relative frequency of citation, RI-
Relative importance index, UV-Use value index, CV-Cultural value index)

State | Plant Species 2 lely Rl RIJuv | cv
Aegle marmelos (L.) Corréa 16 (11| 5 | 0.69 | 0.76 1 0.49
Azadirachta indica A.Juss. 16 | 10| 6 | 0.62 | 0.81 1 0.54
Butea monosperma (Lam.) 101 8| 3| 05 | 05 | 062 (0.13
Taub.

Bengal | Ficus religiosa L. 11 [ 9| 2 | 056 | 045 | 0.69 | 0.11
Nelumbo nucifera Gaertn. 22 | 16 | 4 1 0.83 | 1.37 | 0.77
Nymphaea lotus L. 201 15| 3 | 094 | 0.72 | 1.25 | 0.50
Vigna mungo (L.) Hepper 171 13| 4 | 0.81 | 0.74 | 1.06 | 0.49
Ziziphus jujuba Mill. 10| 7 | 4 | 044 | 055 ] 0.62 | 0.16
Aegle marmelos (L.) Corréa 16 (11| 6 | 0.79 | 0.89 | 1.14 | 0.77
Azadirachta indica A.Juss. 121 9] 4 | 064] 065 ]| 0.86 | 031
Butea monosperma (Lam.) 10| 8 | 4 | 057|062 | 071 | 0.23
Taub.
Gujarat | Ficus religiosa L. 9 | 9] 3 ]064]| 057|064 ] 0.18
Nelumbo nucifera Gaertn. 17111 ] 6 | 079 ]| 0.89 | 1.21 | 0.82
Nymphaea lotus L. 151 10| 3 | 0.71 ] 0.61 | 1.07 | 0.33
Vigna mungo (L.) Hepper 24 [ 13| 6 | 093] 096 | 1.71 | 1.36
Ziziphus jujuba Mill. 9 | 8 31057 ([054] 064 ] 0.16
Aegle marmelos (L.) Corréa 21 [ 13| 4 | 087|083 | 1.4 | 0.69
Azadirachta indica A.Juss. 15111 5 [ 0.73 ] 0.87 1 0.52
Butea monosperma (Lam.) 30|14 | 4 | 093 | 0.87 2 1.07
Taub.
Rajasthan | Ficus religiosa L. 10 9| 3| 06 | 06 [ 0.67 [ 0.17
Nelumbo nucifera Gaertn. 16 | 10| 4 | 0.67 | 0.73 | 1.07 | 0.41
Nymphaea lotus L. 111 9] 3| 06 | 0.6 | 0.73 | 0.19
Vigna mungo (L.) Hepper 20 [13] 5 10871093 | 1.33 | 0.82
Ziziphus jujuba Mill. 111 9] 4| 06 | 0.7 | 0.73 | 0.25
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COMPARISON OF UR, UV, AND CV
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Figure 1. Comparison of user report, use value and cultural value index

Figure 1 shows the comparison between three most important indices which helps in
understanding the use value. The size of the bubble depicts the cultural value index. The
calculated UR and UV values are lower in Bengal, but they have significantly higher cultural
value index. Moreover, the calculated values of UR, UV, and CV in other two states are
correspondingly higher. In Gujarat and Rajasthan value of CV enhances with the increase in
values of UR and UV.

Figure 2 depicts the comparison between Number of uses, frequency of citation and
relative frequency of citation. Here the size of the bubble depicts the relative frequency of
citation. It has also been found that there is no direct relationship between frequency of citation
and relative frequency of citation index. Because some plant species have higher number of
uses but lower relative frequency of citation which means that species is used more often but
not by many informants. Some of the species shows lower values of citation but their values of
relative frequency of citation were high which means that these species are cited by few
informants but in a greater number of use categories.

Most of the earlier ethnobotanical studies from the three states depicted only
compilation and documentation of used plants list by common man (Deb and Malhotra, 2001;
Gavali and Sharma, 2004; Rana et al., 2016). This traditional methodology is not sufficient to
clarify the role of a particular plant species and its importance within a particular socio-
religious community. Our study helps us to understand the importance indices to quantify the
role that a given plant plays within a particular culture. By and large, different use value indices
are used to evaluate and classify these useful plants according to their respective cultural
significance. These Quantitative methods are way of improving the traditional compilation
style by obtaining data using in-depth, semi-structured interviews and calculating different
indices (Romney et al., 2009). This comparative list is based on different mythological believes
and which has great cultural value in various festival which are commonly celebrated among
these three regions (Katewa et al., 2003; Jharia, 2012; Ghosh, 2017), and specific festivals
celebrated only in one region like Durga puja is only celebrated in Bengal, Gangaur is
celebrated in Rajasthan, and Uttrayan is celebrated in Gujarat (Nath and Mukherjee, 2015;
Gadgil et al., 2000). Apart from the common plants there are few plant species which are
unique and used only in specific state such as Aeschyemone aspera in Bengal, Butea
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monosperma in Rajasthan and Lablab purpurea from Gujarat (Mandal and Chattopadhyay,
2014). These plants are unique to each state and are widely used in that particular state.

Comparison of NU, FC, and RFC
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Figure 2. Comparison between number of uses, frequency of citation and relative frequency
of citation

These kinds of indexes measure local people’s knowledge of how to use plants, and
they operate better than free-list ancient approaches. The cultural importance index (Cl) is a
set of techniques for emphasising species that are based on informant consensus and consider
a wide range of uses. Other indices, such as the RI, RFC, and CV, consider the number of uses
and use informants in each use category. To determine the cultural value of plant species in
three regions, Bengal, Rajasthan, and Gujarat, various indices were calculated (Table 3). Due
to the higher number of citations, use categories, and multiplicity of uses, Oryza sativa ranks
first in Bengal, indicating that this plant species has greater ethnobotanical and economic
importance in the region, as well as being used in various festivals as offerings and consumed
as a basic food crop. The values of calculated indices vary considerably from species to species
and for each state. Though the UR and UV values in Gujarat and Rajasthan are high but Cultural
value is higher in Bengal.

Table 3. Minimum and maximum values of calculate indices

Index Bengal Gujarat Rajasthan
Min Max Min Max Min Max
UR 1 27 6 29 3 30
FC 1 16 6 14 2 15
NU 1 6 2 6 2 5
RFC 0.062 1 0.429 1 0.133 1
RI 0.115 | 0.917 | 0.381 1 0.367 | 0.933
uv 0.062 | 1.688 | 0.429 2.071 0.2 2
CVv 0.001 | 1.205 | 0.052 1.714 | 0.011 | 1.105
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The various values of other indices such as RI, RFC, CV, and ClI, which represent the
ranking of different plants based on each index and their three essential values of the study,
namely frequency of citations, number of usage reports, and number of uses for each species.
The frequency of citations merely reflects the diffusion of useful plant information, whereas
the number of usage-reports (other indices) indicates the diversity of use. There are significant
variances in species ranking for the various indicators. Because of the higher number of
citations and use categories, as well as the plurality of uses, Oryza sativa ranks top among all
indexes.

Researchers from across the world have researched the high rates of biodiversity loss
caused by growing anthropogenic activity (e.g., climate change, pollution, deforestation,
overexploitation of natural resources, habitat loss and the introduction of exotic species). These
type of studies helps us to understand about the importance of various plants and promotes in
situ conservation of plants and benefits in improvement of mental health from our everyday
stress condition in competitive modern life in metropolitan, urban and village areas. Some
ecosystem services as a means to quantify biodiversity in economic terms, usually defined as
the benefits people can extract from ecosystems (Laurila-Pant et al., 2015). Such movement of
monitoring and utilizing plant species for the sake of worshipping and socio-social convictions
uncovers a solid immensity in the present worry of biodiversity preservation (Mahalik and
Parida, 2018).

Plants identified in this study can also be utilised to cure a variety of ailments (Nath
and Mukherjee, 2015). However, many of these customs are no longer in use, and just a handful
have survived in the minds of the elderly as memories from the past. This preliminary study
also flash lights on critical problem to the impact of extinction and also gives awareness about
the uses of plants in various festival, socio-cultural perspectives can serve as the main factors
in determining the success or failure of environmental management(Laurila-Pant et al., 2015).

CONCLUSION

This research aids in understanding how the Hindu indigenous population contributes
to plant conservation in general to protect their inherent socio-cultural and religious activities.
Cultural importance indices can be used to quantify the importance of a certain plant within a
culture. Such indices produced interesting variations according to the different parameters that
they considered. The use value (UV) index emphasises species that have many uses, even if
these uses are only known to a few people in society. The relative importance (RI) index
emphasises of those plants which have the greatest absolute number of uses, and it covers
richness of use. The relative frequency of citation (RFC) index highlights shared information.
Cultural values (CVs) highlight the breadth of uses of a plant, such as the breadth of the groups
of informants. The cultural value of a plant then needs to be estimated through a multi-
parameter approach that considers different factors and indices. We believe that our study will
provide a higher quality of information on how and why people use plants and will contribute
to the conservation of biological and cultural diversity. Hence, detailing of all other information
about the plants in different socio-religious functions and festivals is warranted from the other
society members.
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