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A R T I C L E  I N F O A B S T R A C T

Nepal is a multi-ethnic, multi-lingual and multi-
religious nation with each ethnic communities having 
plant and plant parts and there is a long tradition of 
transferring this indigenous knowledge from generation 
to generation (Acharya & Acharya, 2009). The ethnic 
depend on wild plants to meet their basic requirements 
and all the ethnic communities have their own pool 
of secret ethnomedicinal and ethnopharmacological 
knowledge about the plants available in their 
surroundings. Strengthening the wise use and 
conservation of indigenous knowledge of useful plants 
(Kunwar & Bussmann, 2008). Dhimal is one among 59 
(Bhattarai & Niraula, 2020). Dhimal  ’s settlement is 
mainly concentrated in Morang and Jhapa districts of 
Koshi Province of Nepal. The main settlement area 
of Dhimal is stretched east to west along the foothills 

around the forest belts of Chure mountain range. It is 
said that the Dhimal people belong to Kiratis and are 
believed to have settled down along the northern or 
north-eastern Himalayan region long before 1000 B.C. 
or even before (Dhimal, 1973). 
Ethnobotany is a set of empirical local practices 
embedded in the indigenous knowledge of a social 
group often transmitted from generation to generation 
health problems and intent to overcome such problems 
(Njoroge et al., 2004). The concept of ethnobotany 
considers and includes all studies, which focus on 
the mutual relationship between plants and traditional 
people (Harshberger, 1896). People still depend upon 
the traditional practitioners who have been using the 
indigenous ethnobotanical knowledge (Koirala & 
Khaniya, 2009). The possibility to better understand 
the relationships among the people, their culture and 
the environment has central importance because it 

ailments from Dhimal community of Urlabari Municipality. Deductive research 
approach employed through household survey using semi-structured questionnaire 
with 115 respondents for research work. Out of 23 documented plants, Cuscuta 
L. and Acorus calamus L. were screened for further phytochemical analysis based 

design with three replications for evaluating allelopathic potential where selected 
botanical extracts on germination, radical, and plumule growth of wheat seedlings 
were examined under invitro condition. Mimosa pudica L. had the highest alkaloid 

method. Germination, radical and plumule growth found under control treatment 
were 3.24ab±0.09, 2.94a ±0.09cm and 2.70a ±0.17cm respectively. The stock solution 
reduction of radicle length (1.14e±0.22cm) and plumule length (1.04h±0.17cm), 
along with heavily controlled germination (1.05f±0.17) of wheat seedlings. Thus, 
Acorus calamus L. proved the highest allelopathic potential on wheat seedling 
growth indicating further investigation on other crops.
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allows the characterization of social systems through 
their particular environmental perception, and provides 
useful tools (Toledo et al., 2009). The ethnobotanical 
plants have the potential to treat a wide range of illnesses 
and there is the need to validate their uses for therapeutic 
application with further research on the isolation and 
characterization of the plant active compounds for the 
discovery of potential drugs (Asiimwe et al., 2021). 
The indigenous knowledge is an important part of the 
primary health care system and are the last storehouse 
of traditional knowledge which is under the constant 
threat of losing valuable information (Khajuria et al., 
the last storehouses of traditional knowledge are under 
the constant threat of losing this valuable information as 
it moves from one generation to another through word 
of mouth. Modernization, migration, education, and 
the perpetuality of traditional knowledge. Therefore, 
time-to-time updation of information regarding the 
ethnomedicinal plants must be carried out so that any 
addition to the traditional knowledge is recorded and 
further phytochemical and pharmacological studies 
may be conducted for developing new drugs. Aim of the 
study:   The study aimed at documenting the traditional 
knowledge and practices about the medicinal plants 
used by the inhabitants of Pauri district of Uttarakhand. 
Besides, the study strives to identify plants for future 
phytochemical and pharmacological studies. Material 
and methods:   The information was collected through 
semi–structured questionnaire from 98 informants 
distributed in 15 villages of Pauri. The data was 
analyzed for use–reports (UR. The loss of traditional 
medicinal knowledge in a culture that is undergoing a 
rapid change is as irreversible as the loss of plant species 
(Joshi & Joshi, 2000). Ethnobotanical knowledge 
should be consolidated with modern biotechnologies to 
The ethnobotanicals can be an alternative to problem of 
anti-biotic resistance (Sohail et al., 2012). 

analyzing, examining, extracting, experimenting, and 
various parts of the base for the discovery of drugs, 
the active components could be further taken for 
investigation. The outcome of the investigation could 
be fruitful in developing potent drugs against various 
diseases (Sharma et al., 2020). Chemicals released 
termed as allelochemicals and they can exist in several 
parts of plants including roots, rhizomes, leaves, stems, 

be the main reason for the restricted growth of other 
plant species near their colony. The allelopathic plants 
pose threat on seed germination, seedlings radicle and 
plumule lengths of wheat and barley (Tessema & Tura, 
2018). Ethnomedicinal documentation, combined with 
phytochemical and bioactivity screening, is a convincing 
method for identifying new drugs from medicinal 
plants that play an essential role in human health (Sher 
& Aldosari, 2012). Also, determining the allelopathic 
reliable and inexpensive sources of control of various 
weeds (Gautam et al., 2021). Allelopathic potentials 
of allelopathic substances, may result in controlling 
(Hassan et al., 2012).
Ethnobotanicals have been studied elsewhere for 
their chemical composition and biological activities. 
However, the published data are scant regarding the 
ethnobotany and pharmacological properties of the 
ethnobotanical plants. Most of the ethnomedicinal 
studies conducted in recent years in Nepal have only 
documented whether the community people have 
knowledge about the use of plants or not but have not 
mentioned about the phytochemical screening along 
with the allelopathic potential of these plants. Therefore, 
along with documentation and phytochemical screening 
of the ethnobotanicals, test for allelopathic potential 
would preserve and promote its use as an ingredient in 
to document the medicinal use of the plants before 
much of this is eliminated, or before the inhabitants of 
the region abandon their traditional medical practices 
(Joshi & Joshi, 2000). 
2. MATERIALS AND METHODS
2.1 Conceptual framework
The focus of the research was to document the 
ethnomedicinal plants used by Dhimal community of 
Urlabari municipality, their phytochemical screening 
and discovering their allelopathic potential. Overall 
conceptual framework of the research is presented as:  
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Field Survey
Documentation of ethnomedicinal plants
Selection of medicinal plants based on FL

Use of plant extracts for determining  allelopathic potential
 ethnomedicinal plants

 medicinal plants

Preparation of plant extracts and screening of  medicinal plants

Figure 1. Conceptual framework for the research
2.2 Study area
Urlabari municipality of Morang district was selected 
for the survey. The main basis of selection of this site 
was because of the accessibility and dominance of 
Dhimals (7.55%). The ethnomedicinal plants were 
collected from the survey site which is located at 26°39' 
N and 87°37' E. The laboratory activities were carried 
out at the Institute of Agriculture and Animal Science 
(IAAS), Gauradaha Agriculture Campus, Gauradaha, 
Jhapa located at 26°33' N and 87°43' E. Geographically, 
the survey and experimental location both lies in the 
fertile Terai plains of the Koshi Province of eastern 
Nepal.

2.3 Fidelity level (FL) 

of informants claiming the use of a certain plants for 
the same major purpose and calculated as per Alexiades 
(1996):   

                FL %= Ip
Iu

x 100
Where, Ip = the number of informants who 
independently suggested the use of a plant species for a 
particular disease and Iu = total number of informants 
who mentioned the same plant for any disease.
2.4 Plant extract preparation 
The medicinal plant parts were collected, cleaned 
with running water and dried under shade at room 
temperature (30 ±50C) for 10 days (Handa et al., 2008). 
2.4.1 Preparation of crude powder
After about 10 days of shade drying, well dried plants 
parts were grinded and then product was subjected 
powder was then kept in a plastic jar with airtight lid 
and stored for the required period (Khanal, 2021).
2.4.2 Preparation of stock solution
100 grams crude powder of each collected parts was 
soaked in 1000 ml of distilled water separately and left 
for overnight in an airtight plastic bottle for maceration. 
2021). The prepared extract of all the ethnomedicinal 
plants were used for phytochemical screening. 

Figure 2. Research sites Source: LLRC, 2016
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2.5 Quantitative Phytochemical Analysis
Quantitative test of phytochemical was done by the 
gravimetric method described as per Harborne (1973):  
2.5.1 Test for alkaloid
Five grams of sample dust was dissolved in 100 ml 
of 10% acetic acid. It was well soaked and left for 4 
evaporated to ¼th of its original volume. Concentrated 
Ammonium hydroxide (NH4OH) was added drop wise 
to precipitate the alkaloid content. Solution was then 

4OH. Filter paper 
containing precipitate was dried in the oven at 600C for 
30 minutes and was weighed after being allowed to 
cool for a few minutes. The total alkaloid content was 
then calculated as per Harborne (1973):   

                                  
 Alkaloid % W2 - W1

W1
× 100

Where,W1 2 = 
weight of paper + alkaloid precipitate

2.5.2 Test for terpenoid
Dried plant extract 10 grams (Wi) was taken and soaked 

using a separating funnel. The extract was then waited 
for its complete drying and measurement was taken 
(Wf). The total terpenoids contents was measured as per 
Indumathi et al. (2014):  

Terpenoid % = W1
× 100

Where, Wi = dried plant extracts, Wf = extracts 
after drying

2.5.3 Test for saponin
The plant extract i.e., 25 ml was placed in a round 

then cooled and an equal volume of acetone was 
added to completely precipitate the saponins. The 
precipitated saponins was collected and calculated as 
per Muhammad & Abubakar (2016):  

                                 
Saponin %= W2 - W1 

W1
× 100

Where, W1 2 = weight 

2.5.4 Test for allelopathy

concentrations of the extracts. Out of 23 plants, 5 plants 
plant extracts were then subjected to test allelopathy. 
Wheat seeds were used as experimental plants and 
it was assumed that Vijaya variety of wheat would 
perform better even in the laboratory. A total of twenty 
wheat seeds of Vijaya variety (soaked overnight) 
paper inside. Each seed was then placed at equal 
distances and moisture was provided according to the 
concentration of extracts. Data of germinated seeds, 
radicle and plumule length of wheat seedlings were 
recorded and the temperature and relative humidity 
of laboratory during the whole experiment were also 
noted. Altogether, 14 treatments and one control with 
distilled water and 3 replications were arranged in 
the laboratory of Gauradaha Agriculture Campus in 
completely randomized design (CRD). Each treatment 
was maintained as 5,10 and 15% of prepared stock 
solution (Gyawali et al., 2021). 
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Table 1. Treatment details for assessing allelopathic 
potential of important medicinal plants 
Plants Concentration (%) Treatment
Control 0 T0
Azadirachta indica A. Juss 5 T1
Azadirachta indica A. Juss 10 T2
Azadirachta indica A. Juss 15 T3

Roxb. 5 T4
 Roxb. 10 T5
Roxb. 15 T6

Mimosa pudica L. 5 T7
Mimosa pudica L. 10 T8
Mimosa pudica L. 15 T9
Achyranthes aspera L. 5 T10
Achyranthes aspera L. 10 T11
Achyranthes aspera L. 15 T12
Acorus calamus L. 5 T13
Acorus calamus L. 10 T14
Acorus calamus L. 15 T15

Figure 3. Laboratory set-up for the test of allelopathic 
potential

2.6 Data entry and analysis
The survey was taken with the help of m-Water 
Surveyor while other experimental data were entered 
in MS Excel, followed by tabulation and arrangement. 
Data were subjected to square root transformation 
before further analysis. Statistical analysis was carried 
out using R-stat version (4.2.1) and mean separation by 
DMRT (Duncan Multiple Range Test) at 5% level of 
separation and “Rstatix” for calculating standard error. 

3. RESULTS AND DISCUSSION
3.1 Plant characteristics
A total of 23 medicinal plants belonging to 20 families 
were recorded during the survey. Majority of the plants 
(52%) were obtained in cultivated form. Leaves were 
used mostly rather than other parts because of easy 
collection and presence of secondary metabolites 
available in leaves. The life forms of the plants were 

18%

26%
48%

4% 4%

Shrub Tree Herb Creeper Climber

Figure 4. Life form of medicinal plants
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Figure 5.  

3.2 Knowledge and concern regarding the use of 
medicinal plants
Majority of the respondents (80.87%) agreed that 
they have been sharing the knowledge regarding 
ethnobotanicals to their family members. Talking 
about the need of documentation in scale, more than 
half of the respondents (57.39%) suggested the strong 
need of documentation of ethnomedicinal plants while 
the least (1.74%) gave a neutral opinion regarding 
documentation. Majority of the respondents (54%) 
didn  ’t show any interest at all and were not ready to take 
concern in the use and promotion of ethnomedicinal 
plants. Majority (87%) supported pharmaceutical 
drugs more accessible and used for instant healing than 
ethnobotanicals, yet all (100%) agreed on the economic 
viability of ethnobotanicals. So, ethnomedicinal plants 
could be assessed and explored for potential drugs 

(Sharma et al., 2020) from which economically weak 

3.3 Fidelity level (FL)
While selecting the most preferred plant species for each 
considered in each category of ailment. 
Roxb., Mimosa pudica L. and Azadirachta indica L. 
were found to have maximum FL (100%) followed by 
Achyranthes aspera L. (81.33%) and Acorus calamus 
L. (65.44%). The plant species with the highest FL is 
considered the most preferred and important species 
Plants with the highest FL values were an indication of 
their good healing potential in their respective ailment 
categories.

Table 2.
Ailment categories Medicinal plants Np N FL (%)
Against jaundice Roxb. 67 67 100.00
Against pneumonia Mimosa pudica L. 29 29 100.00
Against skin disease Azadirachta indica A. Juss 29 29 100.00
Against fever Achyranthes aspera L. 61 75 81.33
Against cough, cold & sore-throat Acorus calamus L. 89 136 65.44
In burn, cuts & wound Aloe barbadensis Mill. 9 14 64.29
Against high blood pressure  Artemisia vulgaris L. 16 25 64.00
Against gastro-intestinal disorder Oroxylum indicum L. 26 42 61.90
Against urinary problem Centella asiatica L. 8 14 57.14
Against body pain Melia azedarach L. 2 4 50.00

Np=Citation for the particular ailment, N=Particular plant used, FL=Fidelity level
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3.4 Quantitative evaluation of medicinal plants
Quantitative analysis of phytochemicals was done 
as explained by Harbone (1973) by the gravimetric 
method. Phytochemical screening of alkaloid, terpenoid 
and saponin was done in the selected medicinal plants 
(A. indica A. Juss, Roxb, M. pudica L., 
A. aspera L. and A. calamus L.) and the result was 
tabulated. It was observed that Mimosa pudica L. had 
the highest alkaloid (15.39%), Roxb. 
had the highest terpenoid (9.17%) and Acorus calamus 
L. had the highest saponin (5.49%) when calculated. 
The contents of alkaloid and saponin obtained from 
the leaves of A. indica A. Juss were in agreement with 
Khanal (2021). Variation in result among the tested 
medicinal plants may be due to the plant parts used, 
geographical factor, solvent used, procedure followed 
and other external factors. Limited research has been 
done for the quantitative analysis of phytoconstituents 
for only a few medicinal plants while some plants have 
not been mentioned till date for phytochemical analysis.
Table 3. Phytoconstituent composition in important 
medicinal plants

Medicinal plants Alkaloid 
(%)

Terpenoid 
(%)

Saponin 
(%)

Azadirachta indica A. 
Juss

11.05 5.00 2.32
Roxb. 5.67 9.17 1.92

Achyranthes aspera L. 7.97 3.00 1.58
Mimosa pudica L. 15.39 0.83 2,05
Acorus calamus L. 12.66 3.17 5.49

3.5 Allelopathic potential of medicinal plants 
Germination of wheat seedlings was found to be 
maximum in control (3.24ab±0.09) while heavily 
controlled germination was observed in 15% stock 
solution of A. calamus L. (1.05f ±0.17) as shown in 
appendix 2. Germination of seedlings were found 
to be constant after 6 days of placement of seeds. It 
was observed that with increase in concentration of 
plant extracts, resulted in reduction of germination 
i.e., inhibitory activity was dependent on the extract 
concentrations and the higher extract concentration 
resulted in the stronger inhibitory activity (Salam & 
Kato-Noguchi, 2010;Salam, 2018).
Radicle and plumule growth found under control 
treatment were 2.94a ± 0.09cm and 2.70a ± 0.17cm 
respectively which was maximum. The 15% of stock 

solution of Acorus calamus L. extract resulted in a 
in radicle length (1.14e ± 0.22cm) and plumule length 
(1.04h ± 0.17cm). 
of plant extracts was greater on root growth to that of 
the shoot growth of the plants used for allelopathy test 
which was supported by (Asgharipour & Armin, 2010). 

controlling the seedling growth and only the control 
treatment bored germination with proper radicle and 
plumule development (Gyawali et al., 2021).
4. CONCLUSION
The majority of plants under investigation were 
contributing majorly herbs followed by tree, shrub and 
creeper and climbers belonging to 20 families. The most 
frequently medicinally utilized plant parts were leaves 
and bark followed by root and rhizome. Mimosa pudica 
L. had the highest alkaloid and lower terpenoid, Cuscuta 
alkaloids, Acorus calamus L. had the highest saponin 
and Achyranthes aspera L. had the lowest saponin. This 

growth of other plants. Acorus calamus L. was discovered 
with the highest allelopathic potential on wheat seedling 
growth which might be fruitful for weed management 
in other crops as well which needs further investigation. 
Various studies have given clear ideas regarding the 
against either ailments or weed management. Thus, along 
with the documentation of important medicinal plants 
which have been used from early days, proper studies 
carried out. Research activities related to ethnobotanicals 
can be fruitful in exploring and discovering new drugs. 
These ethnomedicinal plants have some allelopathic 
potential and can be an alternative for weed management 
and reliability, use of these ethnomedicinal plants should 
be encouraged rather than being limited within the 
indigenous community.
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Appendix 3.
Treatment Plumule length Radicle length

4 DAP 7 DAP 4 DAP 7 DAP
T0 2.32a ±0.11 2.70a ±0.17 2.55a ±0.15 2.94a ±0.09
T1 1.46d ±0.10 1.61defg ±0.11 1.65cde ±0.09 1.84cd ±0.01
T2 1.04ef ±0.17 1.12gh ±0.21 1.20ef ±0.25 1.24e ±0.27
T3 1.03ef ±0.16 1.09h ±0.19 1.18ef ±0.24 1.24e ±0.27
T4 1.30de ±0.05 1.40efgh ±0.07 1.52de ±0.03 1.65de ± 0.03
T5 1.26de ±0.06 1.35efgh ±0.08 1.42def ±0.05 1.60de ±0.04
T6 0.93ef ± 0.04 1.14gh ±0.08 1.15ef ±0.02 1.35de ±0.02
T7 2.04ab ±0.03 2.16bc ±0.03 2.18ab ±0.07 2.35bc ±0.02
T8 1.91bc ±0.04 2.09bcd ±0.06 2.12abc ±0.04 2.28bc ±0.01
T9 1.53cd ±0.01 1.76cde ±0.10 1.73bcd ±0.07 1.88cd ±0.08
T10 2.24ab ±0.03 2.35ab ±0.03 2.37a ±0.03 2.46b ±0.04
T11 1.87bc ±0.13 2.06bcd ± 0.13 2.17ab ± 0.11 2.30bc ±0.11
T12 1.62cd ±0.35 1.70cdef ±0.35 1.81bcd ±0.33 1.84cd ±0.34
T13 1.01ef ±0.15 1.20fgh ±0.25 1.20ef ±0.25 1.36de ± 0.33
T14 1.01ef ±0.13 1.31efgh ±0.07 1.19ef ±0.16 1.47de ±0.03
T15 0.81f ±0.06 1.04h ±0.17 0.92f ±0.11 1.14e ±0.22
Grand mean 1.46 1.63 1.65 1.81
CV 15.36 16.55 16.31 15.93
MS error 0.05 0.07 0.07 0.08
LSD 0.37 0.45 0.45 0.48
F-value 14.37*** 10.72*** 10.62*** 10***

DAP=Days after placement; 

MS error=Mean standard error; 
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