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Introduction 

Nepenthes khasiana Hook. f., a carnivorous plant belonging to the 

family Nepenthaceae under the order Caryophyllales, is the only 

species of the genus Nepenthes (Fig. 1). Globally, around 810 species of 

carnivorous plants are found in North America, South Asia and 

Australia (1). India is home to approximately 44 species of carnivorous 

plants from the families Droseraceae (Drosera: 3; Aldrovanda: 1), 

Lentibulariaceae (Utricularia: 38; Pinguicula: 1) and Nepenthaceae, 

which includes a single species of pitcher plant (2, 3).   

Nepenthes khasiana is the only pitcher plant species that is endemic to 

the Garo, Khasi and Jaintia Hills of Meghalaya in Northeast India (4). 

Due to habitat destruction, overexploitation and its limited 

distribution, N. khasiana is classified as Endangered in the IUCN Red 

Data Book, listed under Appendix I of Convention on International 

Trade in Endangered Species of Wild Fauna and Flora (CITES) and 

included in the Government of India’s Negative List of Export (5–8). 

The plant N. khasiana is closely associated with the indigenous 

communities of Meghalaya, who use its pitchers and plant extracts in 

traditional medicine to treat various ailments, including stomach 

disorders, diabetes and eye diseases, highlighting its ethnobotanical 

significance in the region (9–12). About 1878 kg of pitchers are used 

annually in traditional medicine in Khasi and Jaintia Hills, whereas 

pitcher plants are collected from Nokrek Biosphere Reserve for 

medicinal purposes, as a result of which their population is decreasing 

sharply (13). Further, lack of public awareness and objections 

regarding the cultivation of medicinal plants by some traditional 

healers hinder the conservation process (14). The importance of 

pitcher plants needs to be addressed among the inhabitants and 

stakeholders in general. Henceforth, the conservation of pitcher plants 

needs urgent attention, considering their immense pharmacological 

potential (15, 16).  

Various studies reported the use of pitcher plant in treating 

various ailments in Meghalaya and it adjoining areas (17–23). Those 

studies were general and did not focus on firm statistical analysis along 

with conservation of a species in the light of people’s choice, especially 

for the endemic species such as N. khasiana. Thus, a concrete report 

on the endangered species is essential to understand the people’s 

attitude, knowledge and the importance of the plant in their daily lives. 

The importance of understanding the endemic species will not only be 

helpful for its conservation planning, but also its ethnomedicinal 

importance can be expanded in future pharmacological research. The 

study aimed to understand the role of the species in the primary 

healthcare of the people of Meghalaya and their attitudes towards 
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Abstract  

The pitcher plant, Nepenthes khasiana Hook. f., is an endemic and endangered species with immense pharmacological potential and is used 

to treat several ailments. It requires urgent conservation, as it is currently threatened with extinction due to various human-induced factors in 
the Garo, Khasi and Jaintia Hills of Meghalaya, India. The present study was initiated to evaluate the ethnomedicinal value of N. khasiana, 

along with its conservation measures, as perceived by the people. Both open-ended and closed-ended questionnaires were administered to 

document the ethnomedicinal properties of the pitcher plant with respect to age, gender, occupation, education and regional differences to 

understand the ethnomedicinal use and people’s knowledge and willingness towards conservation and the importance of the plant in their 
livelihood. The present study revealed that older people, male members and residents of Jaintia Hills primarily use pitcher plants as 

medicines; however, younger generations are apathetic towards preserving this indigenous knowledge. The plant was used to treat various 

ailments related to the eye, gastrointestinal, leprosy, skin, kidney, diabetes and gynaecological problems. The pitcher fluid of the plant was 

used more compared to other parts of the pitcher plant. Additionally, most of the informants of young age groups, in the Garo and Khasi Hills 
area, abstain from any inclination on the conservation perspective of pitcher plants growing in Meghalaya. Consequently, public awareness, 

stakeholder participation and integration of the significance of the pitcher plant in people’s culture and tradition are requisite for the 

conservation of indigenous knowledge and the pitcher plant. 
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conservation of the species. 

Materials and Methods 

Study area 

The present study was carried out in the state of Meghalaya, India, 

situated between latitudes 24º 58′ N and 26º 07′ N and longitudes 

89º 48′ E and 92º 51′ E (Fig. 2). The state encompasses a total area of 

22429 square km, with a forested area of 8510 square km. 

Meghalaya is home to various forest types, including tropical moist 

and dry deciduous forests, tropical evergreen forests, tropical                   

semi-evergreen forests, grasslands and savannas, temperate 

forests and sacred groves, which support a diverse range of 

mammals, birds and plant species. The western region of this 

northeastern state experiences an average annual rainfall of 

approximately 2600 mm, while northern Meghalaya receives 

annual rainfall ranging from 2500 to 3000 mm. In contrast, the 

southeastern part of Meghalaya receives more than 4000 mm of 

rainfall annually (24). The primary inhabitants of Meghalaya include 

the Garos, Khasis and Jaintias. 

Sampling and data collection 

A multi-stage sampling method was used to identify the sample 

from the study area. At first, 5 villages from each hill of Meghalaya 

were randomly selected for this study (Garo Hills: Balsri Gittim, 

Baghmara, Bhawanipur, Matcha-Nokpante and Bandarigre; Jaintia 

Hills: Ksietphare, Tuber Sohshrich, Rymbai, Bataw, Umtasai and 

Mustem areas; Khasi Hills: Nonglang, Phlangdilion, Ranikor, 

Lawbah and Pynursla). From each village, 12 households (6 male 

and 6 female respondents) were randomly identified as 

respondents. Prior to the interview, informed consent was taken 

from the respondents to publish the findings of the research. Senior 

members of a household were interviewed for the survey; however, 

in case the senior member was reluctant to speak, the immediate 

senior above 18 years of age was selected. We also prioritised the 

selection of respondents in three different age groups, namely, 

Fig. 1. Pitcher plant, Nepenthes khasiana, endemic to Northeast India. 

Fig. 2. Map of Meghalaya, India, showing the different hills where this study was conducted. (Source: Prepared by the authors using publicly 
available administrative boundary and protected forest datasets; the map is provided solely to indicate the location of the study area).  
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  young (20–35 years old), middle (36–50 years old) and old                            

(> 50 years old) were selected for this purpose. A total of 360 

respondents were collected, of which 120 each were from Garo, 

Khasi and Jaintia Hills. Similarly, 120 samples each represented 

young, middle and old age groups. On the other hand, an equal 

number of samples (50 % sample) is represented by each gender.  

 The study was conducted using a mixed-methods 
approach for collecting both quantitative and qualitative data (25). 

Quantitative data were collected during interviews using structured 

(fixed-response / closed-ended questions) and open and                             

semi-structured questions.  Qualitative data were collected through 

informal discussions with the family members or participatory rural 

appraisal (26–33). For this, a standardised and structured 

questionnaire was prepared to ensure the reliability, generalisability 

and validity of the responses and semi-structured questionnaires 

were used to reduce bias in the responses of respondents. The 

respondents were selected randomly and the entire questionnaire 

was queried through ‘face-to-face’ communication with the 

respondents. Interviews were conducted in local languages                   

(Garo, Jaintia and Khasi) with which all the respondents were 

familiar and local interpreters were also used for a better 

understanding of the question as well as the respondent statement 

(25). The data were later analysed based on the respondents' 

education, occupation, age, gender and regions of Meghalaya to 

find out which of the two parameters of the respondents influence 

the ethnobotanical importance of the pitcher plant.  

Data analysis 

The thematic coding approach was used in qualitative analysis, 

grouping the data into common categories or themes before 

analysis (31). Data was analysed using SPSS Version 25.0. 

Perceptions were related to gender, age and hill variables. A 

bivariate (chi-square test) and point-biserial correlation were 

employed at a p ≤ 0.05 level to analyse the perception’s significant 

differences. Quantitative indices [Fidelity level (FL) and Plant part 

value (PPV)] were computed. 

Plant part value 

The PPV displayed the significance of each employed part of the 
plant by the interviewee. The highest PPV is the most important 

part used by the informants. It is calculated using the following 

formula : 

 

 

where RU plant part is the number of the reported uses per part of 
the plant and RU is the number of reported uses of all parts of the 

plant (34). 

Fidelity level 

The FL was applied to grasp the most essential plant species used 

for treating certain ailments. A higher FL value indicated that the 

usage of the plant for specific curative purposes is preferred more if 

respondents cited it repeatedly. It was computed with the following 

formula: 

  

 

where NP is the number of informants who stated the use of the 
plant for specific illnesses and N is the number of informants who 

recommended the plant for various ailments (35). 

 

Results 

Socio-economic profile of the respondents 

A large percentage of respondents (40.56 %) had an education up to 

primary level, followed by secondary (27.78 %), higher secondary 

(20.83 %) and the remaining 10.83 % respondents were graduate or 

above level of education (Table 1). Education among the 

respondents varied significantly between the genders (χ2 = 10.759,  

p ≤ 0.05). The finding revealed that females had a higher percentage 

(44.4 %) of primary education than male respondents (36.7 %), 

while a higher percentage of male respondents (16.1 %) had 

graduate and above education than the female respondents                  

(5.6 %). However, both male and female respondents had almost 

equal percentages in secondary and higher secondary levels of 

education (Table 1). A significant difference in education was noted 

between the three hills of the state (χ2 = 31.912, p ≤ 0.05). Education 

limited to only the primary level was observed among most of the 

respondents (55 %) in Jaintia Hills, while the number of 

respondents with higher secondary and graduate or above the level 

of education was highest in Garo Hills, followed by Khasi Hills and 

Jaintia Hills (Table 1).  

 Overall, most of the respondents (56.6 %) were agriculturists 

by occupation (Table 1). Only 8.5 % of the respondents were 

engaged in a job (both government and private). The occupation 

also varied statistically among different genders (χ2 = 31.277, p ≤ 0.05) 

in the present study. Females (71.1 %) were more engaged in 

agriculture than males (42.8 %) in the study area. Although 

agriculture was the dominant occupation in all the regions of 

Meghalaya, it varied significantly (χ2 = 14.867, p ≤ 0.05). Being lowest 

in all the sectors of occupations, the unemployed were highest in 

Jaintia Hills (35.8 %) as compared to Garo Hills (22.5 %) and Khasi 

Hills (18.3 %). 

PPV =  
RU plant part 

RU 
Eq. (1) 

Eq. (2) FL % =  
NP 

N 
× 100 

Education level 
Age group Gender Hills 

Young Middle Old Male Female Garo Jaintia Khasi 

Education standard 

Primary 15.0 % (n = 18) 25.8 % (n = 31) 80.8 % (n = 97) 36.7 % (n = 66) 44.4 % (n = 80) 25.8 % (n = 31) 55.0 % (n = 66) 40.8 % (n = 49) 

Secondary 24.2 % (n = 29) 44.2 % (n = 53) 15.0 % (n = 18) 27.2 % (n = 49) 28.3 % (n = 51) 28.3 % (n = 34) 28.3 % (n = 34) 26.7 % (n = 32) 

Higher secondary 39.2 % (n = 47) 20.0 % (n = 24) 3.3 % (n = 4) 20.0 % (n = 36) 21.7 % (n = 39) 26.7 % (n = 32) 12.5 % (n = 15) 23.3 % (n = 28) 

Degree or more 21.7 % (n = 26) 10.0 % (n = 12) 0.8 % (n = 1) 16.1 % (n = 29) 5.6 % (n = 10) 19.2 % (n = 23) 4.2 % (n = 5) 9.2 % (n = 11) 

Occupation 

Agriculture 22.5 % (n = 27) 60.8 % (n = 73) 87.5 % (n = 105) 42.8 % (n = 77) 71.1 % (n = 128) 55.8 % (n = 67) 53.3 % (n = 64) 61.7 % (n = 74) 

Job and wage 10.8 % (n = 13) 13.3 % (n = 16) 1.7 % (n = 2) 10.0 % (n = 18) 7.2 % (n = 13) 12.5 % (n = 15) 5.0 % (n = 6) 8.3 % (n = 10) 

Business 9.2 % (n = 11) 13.3 % (n = 16) 4.2 % (n = 5) 13.3 % (n = 24) 4.4 % (n = 8) 9.2 % (n = 11) 5.8 % (n = 7) 11.7 % (n = 14) 

Unemployed 57.5 % (n = 69) 12.5 % (n = 15) 6.7 % (n = 8) 33.9 % (n = 61) 17.2 % (n = 31) 22.5 % (n = 27) 35.8 % (n = 43) 18.3 % (n = 22) 

Table 1. Education standard and occupations of the respondents in Meghalaya, India 
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Usage as medicine  

Although the medicinal value of the pitcher plant is traditionally 

known to them, only 22.5 % (n = 81) of the respondents had 

experience using it as medicine provided by their family members 

(Table 2). Age groups significantly influenced the use of pitcher 

plants (χ2 = 36.416, p ≤ 0.05; Fisher’s exact =39.573, p ≤ 0.05). Among 

the users, old age people used the most (38.3 %, n = 46) while 

younger people were the least (5.8 %, n = 7). The gender-based 

study showed that there was considerable variation in usage 

between the genders (χ2 = 9.956, p ≤ 0.05). Males (29.4 %, n = 53) 

were comparatively more users of pitcher plants as medicine than 

females (15.6 %, n = 28). A significant difference (χ2  = 23.035, p ≤ 0.05) 

was also observed between Garo, Jaintia and Khasi Hills for the use 

of pitcher plants as medicine. The people of Jaintia Hills (35.8 %,                   

n = 43) were the maximum users of pitcher plants as medicine, 

followed by Garo Hills (21.7 %, n = 26) and the least by the folks of 

Khasi Hills (10.0 %, n = 12).  

Ailments treated  

The study found that the majority of the people (22.5 %, n = 81) use 

parts of the pitcher plant for treating eye-related disorders, followed 

by leprosy and skin problems (16.4 %, n = 59), kidney problems 

(13.9 %, n = 50), while usage for diabetes and gynecological 

problems was the least preferred (6.4 %, n = 23 each). There was a 

difference (χ2 = 1.139E2, p ≤ 0.05) among the young, middle and old 

age groups in their views on the use of pitcher plants to treat various 

diseases. Both old (38.3 %, n = 46) and middle-aged groups (23.3 %, 

n = 28) mostly used the parts of the pitcher plant for treating                                                               

eye-related disorders, while the young people (21.7 %, n = 26) used 

it for treating stomach disorders. The second most preferred 

treatment category among the older (32.5 %, n = 39) and                                      

middle-aged respondents (13.3 %, n = 16) was leprosy and other 

skin-related disorders, whereas the younger age group primarily 

preferred treatments for eye-related problems (5.8%, n = 7).  

 The third area of preference for the treatment was                  

kidney-related problems (Table 3). Older and middle-aged people 

relied most on the plant for the treatment of kidney-related 

problems. Females (15.6 %) were comparatively higher in using the 

plant for kidney treatment than males (12.2 %). Regionally, 

respondents from the Jaintia Hills (23.3 %) used the plants more 

than the other two regions of the state. About 30.7 % respondents 

used plants for the treatment of gastrointestinal disorders. Most of 

them were young (21.7 %), followed by middle-aged (7.5 %) and 

older (1.7 %). Gender-wise, females (12.8 %) contributed more to 

using the plant for gastrointestinal remedies than their male 

counterparts (7.8 %). Respondents from Garo Hills were using the 

plant for treating gastrointestinal disease  more than the other 

regions of the state. 

 Like eye problems, older (15.8 %) and middle-aged (3.3 %) 

respondents were found using the plant for ear treatment more 

than the younger generation (0.8 %). Male (6.1 %) and female users 

(7.2 %) in this regard were almost the same. However, respondents 

from Jaintia Hills were more conscious of treating ear problems 

than the other two regions. For the treatment of diabetes, older 

(14.2 %) and middle-aged people (4.2 %) were using the plants 

more than the young people (0.8 %). Male respondents (7.8 %) were 

found to use more than female respondents (5 %). Jaintia people 

were more conscious in treating diabetes by using the pitcher plant 

than the Garo (5 %) and the Khasi Hills (3.3 %). Gynaecological 

problems were the least treated ailments. Here, older and                

middle-aged respondents were more likely to use the pitcher plant 

for the treatment than their younger counterparts. All the 

respondents who preferred to use the plants were female. 

Respondents from the Jaintia regions had more knowledge than 

the Garo (5.8 %) and the Khasi Hills (3.3 %). The voices from Garo, 

Jaintia and Khasi Hills on the use of pitcher plants for treating 

various diseases also varied significantly by the chi-square test                       

(χ2 = 52.252, p ≤ 0.05). A significant positive correlation was 

  
Age Gender Hills 

Young Middle Old Male Female Garo Jaintia Khasi 

People's knowledge of pitcher plants as medicine 

Having 
knowledge 

25.8 % (n = 31) 63.3  % (n = 76) 90.8 % (n = 109) 62.2 % (n = 112) 57.8  % (n = 104) 60.0 % (n = 72) 76.7  % (n = 92) 43.3  % (n = 52) 

No 
knowledge 

74.2 % (n = 89) 36.7 % (n = 44) 9.2 % (n = 11) 37.8  % (n = 68) 42.2  % (n = 76) 40.0  % (n = 48) 23.3  % (n = 28) 56.7  % (n = 68) 

Usage of pitcher plant as medicine 

Used 5.8  % (n = 7) 23.3 % (n = 28) 38.3 % (n = 46) 29.4 % (n = 53) 15.6 % (n = 28) 21.7 % (n = 26) 35.8 % (n = 43) 10.0 % (n = 12) 

Not used 94.2 % (n = 113) 76.7 % (n = 92) 61.7 % (n = 74) 70.6 % (n = 127) 84.4 % (n = 152) 78.3 % (n = 94) 64.2 % (n = 77) 90.0 % (n = 108) 

Table 2. Knowledge of the respondents on the medicinal value of the pitcher plant and its uses in Meghalaya, India 

Diseases 
Age Gender Hills 

Young Middle Old Male Female Garo Jaintia Khasi 

Eye problems 5.8 % (n = 7) 23.3 % (n = 28) 38.3 % (n = 46) 29.4 % (n = 53) 15.6 % (n = 28) 19.2 % (n = 23) 38.3 % (n = 46) 10.0 % (n = 12) 

Diabetes 0.8 % (n = 1) 4.2 % (n = 5) 14.2 % (n = 17) 7.8 % (n = 14) 5.0 % (n = 9) 5.0 % (n = 6) 10.8 %(n = 13) 3.3 % (n = 4) 

Leprosy and skin 
problems 3.3 % (n = 4) 13.3 % (n = 16) 32.5 % (n = 39) 18.3 % (n = 33) 14.4 % (n = 26) 6.7 % (n = 8) 15.8 % (n = 19) 26.7 % (n = 32) 

Stomach disorder 21.7 % (n = 26) 7.5 % (n = 9) 1.7 % (n = 2) 7.8 % (n = 14) 12.8 % (n = 23) 15.8 % (n = 19) 9.2 % (n = 11) 5.8 % (n = 7) 

Ear problem 0.8 % (n = 1) 3.3 % (n = 4) 15.8 % (n = 19) 6.1 % (n = 11) 7.2 % (n = 13) 5.8 % (n = 7) 11.7 % (n = 14) 2.5 % (n = 3) 

Gynecological 
problem 

1.7 % (n = 2) 5.8 % (n = 7) 11.7 % (n = 14) 0 % (n = 0) 12.8 % (n = 23) 5.8 % (n = 7) 10.0 % (n = 12) 3.3 % (n = 4) 

Kidney problems 2.5 % (n = 3) 10.0 % (n = 12) 29.2 % (n = 35) 12.2 % (n = 22) 15.6 % (n = 28) 13.3 % (n = 16) 23.3 % (n = 28) 5.0 % (n = 6) 

Table 3. Respondent’s voice on ailments treated by the usage of pitcher plant in Meghalaya, India 
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illustrated between different age groups and ailments treated in 

this study (rpb = 0.568*). 

Plant parts used as medicine 

The study found that the pitcher plant fluid was mostly used              

(49.2 %, n = 177) as medicine as compared to other parts of the 

plant. Next to the fluid, the pitcher was widely utilised (37.5 %,                   

n = 135) followed by root (21.7 %, n = 78), leaf (17.2 %, n = 62), stem 

(15.8 %, n = 57), whereas flower and seed (11.4 %, n = 41) were the 

least preferred plant parts. There was a significant difference in the 

use of different parts of the pitcher plant across age groups as 

revealed by the chi-square test (χ2 = 81.600, p ≤ 0.05). Interestingly, it 

was found that most of the old and middle-aged people, 

irrespective of hills mostly (85.0 %, n = 102; 39.2 %, n = 47 

respectively) employed fluid pitcher as medicine, while the young 

people used roots (37.5 %, n = 45) mostly as medicine (Table 4). 

Additionally, the young people used pitcher fluid (23.3 %, n = 28) as 

the second preferred component, as compared to the pitcher by 

the old (70.0 %, n = 84) and middle-aged people (28.3 %, n = 34).  

 The preferences of male and female respondents differed 

significantly with respect to the use of different parts of pitcher 

plants for medicinal purposes (χ² = 15.281, p ≤ 0.05). Irrespective of 

gender, the fluid was the most preferred plant part for medicinal 

use among both male (57.8 %, n = 104) and female respondents 

(40.6 %, n = 73), followed by the pitcher (male: 42.2 %, n = 76; 

female: 32.8%, n = 59). Among males, the root was the third most 

preferred plant part (26.1 %, n = 47), whereas females preferred the 

leaf (20.6 %, n = 37). In contrast, the least preferred plant parts were 

the stem among males (13.3 %, n = 24) and the flower and seed 

among females (6.7 %, n = 12). Overall, the findings indicate that the 

fluid of the pitcher plant is the most preferred medicinal 

component, followed by the pitcher itself.  

People’s attitudes and knowledge about the species 

and its conservation importance 

About 44.4 % (n = 160) of the folks in the study area knew that 

pitcher plants are endemic to Meghalaya. However, 55.6 % (n = 200) 

of the respondents were unaware of this fact. The young, middle 

and old age groups (χ2 = 20.678, p ≤ 0.05; Fisher’s exact = 20.815,             

p ≤ 0.05) informants differ significantly regarding the knowledge 

about the endemism of pitcher plants. The young age group, males, 

were more aware of this knowledge than their counterparts. There 

was also variation in knowledge levels regarding the pitcher plant’s 

endemism across different hills (χ2 = 69.278, p ≤ 0.05). The Garo 

people were found to be the most (74.2 %) familiar, followed by 

Khasi Hills (36.7 %) and the least familiar were Jaintia Hills (22.5 %). 

Again, more than half of the respondents (52.5 %, n = 189) were 

proud of the endemic status of the pitcher plant. These include 

mostly male and older respondents. Respondents shared that they 

were prouder (70.0 %, n = 84) of Garo Hills as compared to Khasi 

Hills (52.5 %, n = 63) and Jaintia Hills (35.0 %, n = 42) (Table 5).  

 People's views on the conservation of pitcher plants were 

distinct. About 40.0 % (n = 144) of the respondents favoured 

conserving the pitcher plant due to its medicinal properties, 

followed by 11.9 % (n = 43) for its endemism and 8.1 % (n = 29) for 

both medicinal value and endemism. However, the remaining          

40.0 % (n = 144) showed no interest in the conservation of the 

pitcher plant. Interestingly, most of the people, irrespective of age 

class, voiced for the safeguarding of pitcher plants due to their 

medicinal properties rather than endemism (Table 5).  

 There was a distinct variation in the voice for the 

conservation of pitcher plants among different genders (χ2 = 8.386,              

p ≤ 0.05). Male respondents (45.1 %, n = 83) showed more concern for 

the protection of pitcher plants as compared to females (34.7 %,             

n = 61) for their medicinal properties. The same trend was also 

observed, with most respondents supporting safeguarding the 

pitcher plant owing to its medicinal properties, irrespective of the 

hills in Meghalaya (χ2 = 38.058, p ≤ 0.05) (Table 5).  

Plant parts 
Age Gender Hills 

Young Middle Old Male Female Garo Jaintia Khasi 

Fluid 23.3 % (n = 28) 39.2 % (n = 47) 85.0 % (n = 102) 57.8 % (n = 104) 40.6 % (n = 73) 44.2 % (n = 53) 78.3 % (n = 94) 25.0 % (n = 30) 

Pitcher 14.2 % (n = 17) 28.3 % (n = 34) 70.0 % (n = 84) 42.2 % (n = 76) 32.8 % (n = 59) 35.0 % (n = 42) 55.8 % (n = 67) 21.7 % (n = 26) 

Leaf 9.2 % (n = 11) 14.2 % (n = 17) 28.3 % (n = 34) 13.9 % (n = 25) 20.6 % (n = 37) 29.2 % (n = 35) 9.2 % (n = 11) 13.3 % (n = 16) 

Root 37.5 % (n = 45) 11.7 % (n = 14) 15.8 % (n = 19) 26.1 % (n = 47) 17.2 % (n = 31) 22.5 % (n = 27) 26.7 % (n = 32) 15.8 % (n = 19) 

Flower and seed 3.3 % (n = 4) 6.7 % (n = 8) 24.2 % (n = 29) 16.1 % (n = 29) 6.7 % (n = 12) 15.8 % (n = 19) 10.8 % (n = 13) 7.5 % (n = 9) 

Stem 6.7 % (n = 8) 11.7 % (n = 14) 29.2 % (n = 35) 13.3 % (n = 24) 18.3 % (n = 33) 11.7 % (n = 14) 25.0 % (n = 30) 10.8 % (n = 13) 

Table 4. Respondent’s perception of parts of pitcher plant employed as medicine in Meghalaya, India 

Table 5. Respondent’s voice on the conservation of pitcher plant in Meghalaya, India 

  
Age Gender Hills 

Young Middle Old Male Female Garo Jaintia Khasi 
Knowledge about the endemism 

Known 59.2 % (n = 71) 44.2 % (n = 53) 30.0 % (n = 36) 52.2 % (n = 94) 36.7 % (n = 66) 74.2 % (n = 89) 22.5 % (n = 27) 36.7 % (n = 44) 

No knowledge 40.8 % (n = 49) 55.8 % (n = 67) 70.0 % (n = 84) 47.8 % (n = 86) 63.3 (n = 114) 25.8 % (n = 31) 77.5 % (n = 93) 63.3 % (n = 76) 

Reasons for the conservation of pitcher plant 

Medicinal value 13.3 % (n = 16) 46.7 % (n = 56) 60.0 % (n = 72) 45.1 % (n = 83) 34.7 % (n = 61) 35.8 % (n = 43) 55.0 % (n = 66) 29.2 % (n = 35) 

Endemism 9.2 % (n = 11) 9.2 % (n = 11) 17.5 % (n = 21) 13.0 % (n = 24) 10.8 % (n = 19) 18.3 % (n = 22) 9.2 % (n = 11) 8.3 % (n = 10) 

Both medicinal value 
and endemism 

3.3 % (n = 4) 7.5 % (n = 9) 13.3 % (n = 16) 4.9 % (n = 9) 11.4 % (n = 20) 5.8 % (n = 7) 12.5 % (n = 15) 5.8 % (n = 7) 

Not known 74.2 % (n = 89) 36.7 % (n = 44) 9.2 % (n = 11) 37.0 % (n = 68) 43.2 % (n = 76) 40.0 % (n = 48) 23.3 % (n = 28) 56.7 % (n = 68) 

Proudness for having pitcher plant 

Pride species 35.0 %  (n = 42) 52.5 % (n = 63) 70.0 % (n = 84) 56.1 % (n = 101) 48.9 % (n = 88) 70.0 % (n = 84) 35.0 % (n = 42) 52.5 % (n = 63) 

No pride 43.3 % (n = 52) 36.7 % (n = 44) 20.0 % (n = 24) 25.6 % (n = 46) 41.1 % (n = 74) 20.8 % (n = 25) 39.2 % (n = 47) 40.0 % (n = 48) 

Not known 21.7 % (n = 26) 10.8 % (n = 13) 10.0 % (n = 12) 18.3 % (n = 33) 18.3 % (n = 18) 9.2 % (n = 11) 25.8 % (n = 31) 7.5 % (n = 9) 
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Discussion 

The present study assessed the ethnomedicinal properties of the 

pitcher plant, N. khasiana, along with their conservation 

perspectives through people’s voices in the Garo, Jaintia and Khasi 

Hills of Meghalaya, India. The investigation of demographic features 

of an area, specifically the age, gender, educational level and job, is 

important to display the validity and representativeness of survey 

responses as well as to enable the impact of demographics on the 

studied parameters (36). A significant variation in educational level, 

irrespective of age, gender and study area, was observed in all the 

studied areas of Meghalaya. This variation reflects uneven                        

socio-economic development and accessibility to educational 

infrastructure across regions, which in turn shapes knowledge 

systems and healthcare choices. Females exhibited a higher 

proportion of primary-level education, which may be attributed to 

limited access to higher educational institutions due to poor 

transportation and communication facilities in rural areas, as most 

higher education institutions are located in urban regions. But young 

generations are getting the facilities as communication has been 

much improved over time. The young generation also received 

more emphasis on education as compared to the middle and old 

age generations. This generational shift suggests a transition from 

traditional knowledge systems toward formal education, which 

may influence the declining transmission of ethnomedicinal 

knowledge. Higher education levels in Garo Hills may contribute to 

greater reliance on modern healthcare systems, thereby reducing 

dependence on traditional plant-based remedies. The education 

level of the Jaintia Hills people is mostly limited to the primary level 

and the region has received less attention in developmental 

processes than in the other two regions of the state. Hence, most 

people in Jaintia Hills are engaged in agricultural activities. The 

capital city of the state (Shillong) is situated in the Khasi Hills and a lot 

of people, therefore, are also involved in different types of business 

activities, which is not preferable to the other regions. Less educated 

people use herbal medicine due to poverty and easy availability, 

whereas well-educated people use it for its safety and effectiveness 

and hence Jaintia respondents use the plant more than Garo and 

Khasi people, which is coinciding with other studies (37–39). 

 The present study suggests that ethnomedicinal knowledge 

is experience-based and orally transmitted, making it more 

prevalent among older individuals and traditional practitioners. This 

might be due to modernisation, lack of interest among the young 

generation and less revenue earned by selling herbal medicine, 

which supports previous studies (38, 40–43). Contrarily, some studies 

reported that female respondents were more acquainted with the 

medicinal properties of the plants (44, 45).  

 The present work likely reflects the age-associated 

prevalence of ocular disorders, reinforcing the role of the plant in 

geriatric healthcare. It is obvious that young people do not suffer 

too much from eye-related problems and therefore, they don't 

need to use it. However, the preference of many respondents for 

eye treatment by the plant signifies its effectiveness in treating the 

problems. The kidney-related problems were also mostly observed 

by the old-aged people after eye and skin-related problems. 

Generally, the number of old people suffering eye-related problems 

in society is higher than skin or kidney problems. Regionally, the 

Jaintia people are ahead in treating any ailments that can be 

related to their socio-economic and educational background     

(Table 1). The Jaintia people are mostly agriculturists, less educated 

and more remote from accessing modern medicine as compared 

to other regions. Therefore, their preference for treating all the 

ailments mentioned above was higher than in the other regions. 

The present study also suggests selective retention of traditional 

knowledge among youth, particularly for treating gastrointestinal 

disorders. Gastrointestinal disorders are a common health problem 

and their use for treatment by the young generation indicates their 

trust in the effectiveness of the plant for the treatment. It was less in 

the Garo Hills, where access to higher education and modern 

medicines is comparatively easier.  

 Traditional healers use the various parts of plants based on 
the type of disease and the characteristics of the plants. Pitcher fluid 

was found to be mostly used in the study, irrespective of gender and 

sample areas, followed by pitcher, roots, leaves, stem and flower 

and seeds; nevertheless, roots of the plant were used by most young 

people, considering their relative preference of treatment for 

diseases. The pitchers are exquisite and alluring, while the fluids are 

easy to obtain and use as they do not require any intricate method of 

preparation and are hence used dominantly. Roots and leaves have 

a bioactive compound in diverse concentrations, making them a 

potential part of indigenous medicines (46,  47).  

 The medicinal plants in the wild are declining sharply (48). 

Unfortunately, most of the inhabitants worldwide are heedless of 

this fact, while various in vitro and ex vitro conservation measures 

have already been employed. Additionally, the younger generations 

in most parts of the world are apathetic to the perpetuation of 

indigenous knowledge of medicinal plants (49). Hence, medicinal 

plants need urgent documentation and conservation (16). 

Researchers from the world, India, including Meghalaya, asserted 

that the people in their study area are oblivious to the conservation 

affairs of medicinal plants and their threat (15, 38, 50–53). In 

Meghalaya, the preamble of the Khasi Hills Autonomous District 

(Protection and Promotion of Khasi Traditional Medicine) Act, 2011, 

affirms that Khasi traditional medicine is accessible, affordable and 

efficacious and that it also offers opportunities for livelihoods and 

trade and assists in biodiversity conservation.  

 The success of conservation often depends upon the 
people's perception of the species. If the species is culturally 

associated with the local community, then it is automatically 

conserved by them. More than half of the respondents shared their 

proudest moment on the endemic species, which can be utilised for 

their successful conservation. The young age group, male members 

and Garo people are aware of their endemism, while the middle, 

old, female, Jaintia and Khasi people are a little obscure with this 

concept. Respondents belonging to the middle and old age group, 

along with the folks of Jaintia Hills, voiced that the pitcher plants 

should be conserved owing to their medicinal properties. However, 

most of the young age groups, from the Garo Hills and Khasi Hills 

area, abstain from any inkling on the conservation perspective of 

pitcher plants growing in Meghalaya. Henceforth, public awareness, 

stakeholder participation, incorporation of traditional cultural norms 

in conservation strategies and concrete pharmacological analysis 

through laboratory tests, along with proper documentation of 

indigenous knowledge, are required for the conservation of 

traditional knowledge of the pitcher plant (50). 
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Conclusion  

The present study revealed the importance of pitcher plants in the 

treatment of various diseases in the rural lives of Meghalaya. The 

medicinal value of the plant is known to a large section of the 

people of Meghalaya, but the status of the plant as endemic is 

unknown to most of the elderly people due to the lack of education 

among them. The younger generation is apathetic to using the 

plant for the treatment of diseases, except for day-to-day health 

problems like gastrointestinal disorders. The young people, 

however, are proud of the endemic status of the pitcher plant and 

therefore vows for the conservation of the plant. The conservation 

of Nepenthes khasiana requires integration into state biodiversity 

action plans with strict policy implementation and its inclusion in 

community-managed sacred groves. Targeted awareness 

programs, particularly among rural youth, along with active 

community participation involving local healers and stakeholders, 

are essential to strengthen conservation efforts. The development 

of sustainable harvesting guidelines and promotion of ex-situ 

conservation measures, such as nursery raising and tissue culture, 

are necessary to ensure its long-term survival. Furthermore, 

support for pharmacological and toxicological research is crucial to 

validate its medicinal potential, while linking conservation 

initiatives with livelihood opportunities, such as eco-tourism, can 

enhance community engagement and sustainability. 
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