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Traditional knowledge on the use of Gynocardia odorata R. Br. seed as medicine and poison has relatively been well 

documented, whereas there is still a lack of adequate research on its use as food. The seed of G. odorata is an important wild 

edible in the state of Meghalaya having well-established market chain and a consumer base. This study reports the 

traditional knowledge-based depoisoning process of the seed of G. odorata by the Khasi tribe of Meghalaya. The study 

revealed that the cost/benefit ratio is highly favourable to the collector/producer as well as traders leading to the 

domestication of the tree in arecanut agroforests. It is concluded that the valuable ethnobotanical knowledge of the people 

needs to be documented for sustainable utilization of this bioresource. 
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Introduction 

People living in rural areas extract a wide variety 

of wild plant species from nearby forests and other 

wilderness areas. These plants are used as medicine, 

food, energy and in several other aspects of everyday 

life
1
. It is estimated that roughly 80% of the 

developing world including nearly 60 million 

indigenous people depend on wild fruits, seeds, poles 

for construction, and medicinal plants to satisfy their 

subsistence and supplemental income needs. Wild 

plants are gathered from varied habitats like natural 

forests, wetlands, agricultural fields fallow lands, 

abandoned mining areas and wastelands
1-3

. Tropical 

forests are the major reservoir of plant species used by 

rural poor
4
. According to research, wild plant 

harvesting adds significantly to the monetary income 

of India's rural poor
5-6

. The harvesting of wild plants 

by the Khasi tribe of south Meghalaya is not limited 

to the poor; it helps individuals of all levels of income 

earn money
7
. Forest managers are now increasingly 

aware of the role of wild edible plant species in 

generating income in recent years, and in some cases 

have begun to manage forests in ways that encourage 

the production of wild edibles and other non-timber 

forest products
8,9

. Majority of subsistence farmers 

living on forest fringes, cash income generated from 

the sale of forest produce plays a crucial role in their 

economy because the same is employed for vital cash-

dependent transactions, viz., paying to the daily wage 

of labourers and buying of tools
1
.  

Gynocardia odorata R. Br. is a crooked, moderate 
to a large sized tree which grows in the dense tropical, 
temperate forest and on secondary forest margins

10-12
. 

It belongs to the family Achariaceae and the genus is 
monotypic

13,14
. It grows wild throughout India and 

other tropical countries of the world
15

. This plant is 
native to the moist evergreen forests of Northeast 
India

14
 and it is fairly common in the evergreen 

forests of Meghalaya
16

. 
The seed of G. odorata locally known as Sohliang 

in Khasi (local dialect) is an important wild edible in 
the state of Meghalaya. In literature, it is described as 
a poisonous plant widely used as a medicine due to 
the presence of a variety of phytochemicals of 
medicinal value

11,12,17,18
. G. odorata is rich in protein, 

available carbohydrate, crude fibre, and mineral 
suggesting that it has a sufficient amount of nutritional 
value for human growth

19
. 

Poisonous plants are found in almost every country 

of the world and have become a part of daily life
20

. 

Poisonous plants pose danger to both the humans and 
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animals life causing death or illness through 

accident
21

. Indigenous people all over the world use 

poisonous plants for different purposes such as 

hunting, fishing, wars and treatment of diseases
17

.  

Traditional knowledge on the use of G. odorata as 

a medicine, in hunting and fishing, as poison during 

wars and for treatment of diseases has been relatively 

well documented
17

. Whereas, there is still a lack of 

adequate research on its usage as a food. For example, 

the plant is used in various folk medicines and also in 

Ayurvedic formulations
22

. The juice from the paste of 

young shoots is used to combat jaundice
18

. The fruit 

and bark of G. odorata are used by different tribes of 

Arunachal Pradesh for the treatment of Diarrhea
23

. 

Tagin and Galo tribes of Arunachal Pradesh use 

crushed leaves and barks as poison in traditional 

fishing
24

. Also, War Khasi of Meghalaya and local 

tribes of Arunachal Pradesh use the barks of this tree 

in fish poisoning
25,26

. It is also reported that toxins 

extracted from G. odorata are often applied as 

effective treatments for some refractory symptoms of 

human diseases
27

. The fruits of G. odorata are sold on 

a large scale in the local markets of Meghalaya as 

wild edible
28

. There are also extensive studies on the 

pharmacological evaluation of the leaf extract for  

its anti-inflammatory, analgesic, and antipyretic 

properties
11,12,29

. However, a review of literature has 

revealed that there is very little information available 

on the use of G. odorata seed as food. This study 

reports the traditional knowledge of the Khasi tribe of 

Meghalaya related to the process of depoisoning of G. 

odorata seed for making it consumable as food.  

 

Materials and Methods 
 

Study area  

Meghalaya situated in North-Eastern India, is  

a land-locked territory having a 22,429 km
2
 

geographical area lying between the latitudes of 

25°47'N to 26°10'N and the longitudes of 89°45' E to 

92°45' E and an altitude starting from 100-1965 m asl. 

It is bordered on the North-West, North and East by 

Assam and South and South-West by Bangladesh. 

The state encompasses three major hill regions 

namely the Khasi Hills, the Jaintia Hills and the Garo 

Hills. Meghalaya falls under the sub-tropical region 

and is characterized by a monsoonic climate. The 

average temperature ranges from 10 °C during cold 

months (November to February) to 27 °C during the 

warmer months (April to June). The average annual 

rainfall is 2420 mm
30

. The Meghalaya plateau is 

enormously dissected with irregular terrain in the 

western and northerly regions, and a non-stop 

escarpment with steep slopes to the south. The Khasi, 

the Jaintia and the Garo are the three primary tribal 

groups in the state of Meghalaya, together they 

comprise 86% of the state‘s overall population
31

.  

A high percentage of the population is engaged in 

occupations related to agriculture (85%), utilization of 

forests for collection of NTFPs (57%), timber 

harvesting (10%), and charcoal making (10%). 

Meghalaya is exceptionally biodiversity-rich and the 

Khasi and Jaintia Hills of the state are described as 

some of the richest botanical habitats of Asia
32

. 

Unique flora types ranging from tropical, subtropical 

and temperate forests, arising from the diverse 

topography, numerous climatic and edaphic 

conditions that favour the development of habitat and 

species diversity are found inside the state. The state 

is rich in forest resources with 76.33% (17 119 km
2
) 

of the total geographical area under forest cover
33

. 

About 90% of the forest in the state belongs to 

communities and private individuals
34

. 
 

Methodology  

In this study, four complementary approaches  

were adopted for data collection, namely, a)  

formal interview with the collectors/producers,  

b) field observation, c) market survey, and d) 

phytosociological study in natural forests (NF) as well 

as arecanut agroforests (AF)
7
. Household-level 

interviews with the collectors/producers were 

conducted in five contiguous villages namely viz., 

Nongkwai, Mawpran, Nongsder, Wahlakhiat, and 

Myllat to gather information about the fruiting period, 

harvesting time, drying, seed breaking, cooking, 

slicing, and soaking of seed. Market surveys were 

conducted in two important markets of the state 

namely Pynursla and Iew Duh (Shillong). The 

production and marketing were studied by using 

household questionnaires and PRA methods
35

. 

Respondents were asked to indicate the type of 

collection (for sale or home consumption) and then 

were asked to estimate the quantity collected.  

For understanding the economic value, data  

were collected on costs of collection/production, 

harvesting, processing, value addition, transportation, 

storage, and benefit-sharing. Marketing analysis was 

conducted only for Nongkwai village by interviewing 

local collectors, traders, local sellers and local buyers 

using the method used by Tiwari
36

. The marketing 

channels were investigated using methods described 
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by Raintree
37 

and Karki
38

. To study the density and 

distribution of G. odorata, 40 quadrats (10 × 10 m 

size) were laid in the three NF as well as three AF. 

The plant specimen was identified with the help of the 

Flora of Jowai
39 

and Herbarium of Botanical Survey 

of India, Eastern Regional Centre, Shillong was 

consulted for confirming the identification of the plant 

specimen. 
 

Results 
 

Density and production 

We observed in the field that G. odorata R. Br. 
bears fruits both in the main stem as well as in the 
main branches. The mean density was found to be 12 
(±5.80) stem/ha in AF and 8 (±3.5) stem/ha in NF. 
The density was more in AF because local people 
domesticated and propagated this plant. On average 

(10 trees enumerated), a plant bears 532 (±74.34) 
fruits and there are 15 (±0.46) seeds per fruit (Fig. 1). 
Therefore, on average, a tree produces 7980 (532 
fruits × 15 seeds) seeds which weigh about 4 kg after 
drying. Hence, AF produces 48 kg/ha and NF 
produces 32 kg/ha of dried seeds. Household survey 

data on the number of households involved in the 
collection and the total quantity collected in each 
studied village is given in Table 1. 
 

Management 
In the state of Meghalaya, G. odorata R. Br. grows 

naturally in the tropical evergreen to sub-tropical 

evergreen forests at an altitude below 1000 m asl. 

However, due to its food value and economic 

potential, the plant is also domesticated in the 

arecanut agroforests and home gardens. The plant 

propagates naturally through seeds. No weeding and 

pruning is done.  
 

Harvesting 
In the studied villages, majority of households 

collected the seeds for their own consumption. The 

collection of seeds for sale is mostly done by the 

landless and poor families. The fruits are collected 

during November to December. The collector/ 

producer climbs the tree and uses sharp knife to pluck 

the fruits. Then all the fruits are gathered together 

beneath the tree and covered with leaves of rgw trees 

till all the fruits have ripened which normally takes 6 

to 12 days. When all the fruits are ripening, fruits 

were broken by using stick; thereafter the seeds are 

collected and washed thoroughly in water as seeds are 

covered by fleshy/jelly mesocarp. Fleshy/jelly 

mesocarp is not poisonous and people often eat them 

during fruit breaking. Washed seeds are carried to the 

village for drying. Harvesting of fruits/seeds is always 

done by men. During January to May, the processed 

fruits are available in the local markets. The 

expenditure incurred by the collectors/producers in 

harvesting, processing, transportation, and marketing 

of seed collected from 1 ha area is given in Table 2. 
 

Drying 
Seeds are kept in a basket made from bamboo 

locally known as Ka Kriah and dried in the sun for 

15-20 days. Sun drying of seeds is required to make 

the embryo and endosperm shrink so that seed coat 

can be removed easily. Drying of seeds is always 

performed by women. 
 

Cooking and processing 

Dried seeds are then boiled in a pan on high flame 

continuously for 4 to 5 hours. The left-over boiled 

water is disposed of carefully away from the reach of 

children and livestock such as pigs, chickens as the 
 

 

Fig. 1 — Number of seeds in each fruit. 

Table 1 — Name of village, number of households, type of collection and production of G. odorata 

Name of village No of HH No of HH involved in collection Quantity (kg) 

collected 

Total production 

(kg) 

self Sale self Sale 

Nongkwai 250 186 10 251 1201 1452 

Mawpran 184 123 15 291 920 1211 

Wahlakhiat  280 117 12 309 724 1033 

Nongsder 110 75 10 180 200 380 

Myllat 121 79 13 210 640 850 

HH-household, village survey data collected in 2019 
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water becomes very poisonous. Then the cooked 

seeds are thinly sliced and soaked in running water 

overnight to cleanse away the bitterness and poison 

present in the seed. After soaking, the sliced seed is 

safe for eating and selling in the local market. During 

cooking and processing, both men and women are 

involved. A diagrammatic illustration of steps 

involved in the processing of G. odorata by the Khasi 

tribe of Meghalaya is summarised in Fig. 2. 
 

Market, pricing and economic impact 

G. Odorata seeds have got a very good market in 

Meghalaya and fetches reasonably good income to the 

rural poor and landless farmers in the state. The 

producers bring the processed product to the local 

market where they sell it to the traders in bulk, who in 

turn sell it to the consumer at different local and 

regional markets. The product fetches a good price in 

Shillong which is the most important market in 

Meghalaya. In the year 2019, the traders of the 

Pynursla local market purchased the seeds from the 

producers at the rate of Rs 250/kg. Then traders sold 

the product to the consumer by measuring in a steel 

glass at the rate of Rs. 20 per glass weighing 50 g. 

Hence, consumers paid Rs. 400/kg to the trader. Since 

this product is used locally, the price remains almost 

stable year after year. The market channel of the 

produce is shown in Fig. 3. 

A total of 1201 kg of G. odorata seed  

were marketed annually from Nongkwai village by  

10 households, which was equivalent to 120.1 

kg/year/household. With an average production of 

120.1 kg/household (equal to 3 ha production), each 

household earned an average income amounting to 

Rs. 17,805/year (after deduction of management costs 

Table 2 — Mean annual expenditure/ha incurred by Collector/producer in harvesting, processing, transportation and marketing of  
G. odorata seed 

Activity Worker No. of worker Wage (Rs.) Number of days/hours Total cost (Rs.) 

Harvesting Men 2 400/day 2 days 1600 

Drying Women 1 30/hour 17 hours 510 

 Cooking Women 1 30/hour 5 hours 150 

Slicing Women 2 240/day 1 day 480 

Soaking Men 1 400/day 1 day 400 

Head load from forest to village Men 1 400/day 1 day 400 

Head load from village to road Women 2 240/35 kg - 480 

Transport from road to market Motor car - 50/70kg* - 50 

Grand Total - 10 - - 4070 

*Average total production per ha=40 (±8) kg/annum (average production both from NF and AF) 
 

 
 

Fig. 2 — Illustration on steps involved in processing of Gynocardia odorata seeds. 
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amounts to Rs.12,220 from the trade of G. odorata‘s 

seed. Based on our household survey, the average 

annual income at Nongkwai village for households 

engaged in G. odorata seed collection was found to 

be Rs. 70,000. Thus, 25.43 % of the mean annual 

income of the farmers engaged in G. odorata seed 

collection and trade came from this produce only. 

Further, for production of 1 ha, a trader earns a total 

of Rs. 16,000 (40×400) while the collector earns only 

Rs. 5,930 for selling off this forest produce. 

 

Discussion 

The study revealed that like several other 

indigenous tribal communities, the Khasi tribe of 

Meghalaya have a close association with nature and 

has developed a traditional knowledge system to use 

the poisonous seeds of G. odorata as food. The study 

also reveals that gathering and preparing G. odorata 

for self-consumption is carried out by almost every 

household in the studied villages. This valuable 

ethnobotanical knowledge of the people must be 

preserved and applied to the sustainable use of forest 

products. The Khasi, Jaintia, and Garo tribes in 

Meghalaya consume 110 wild-growing plants in raw 

or prepared form, according to ethnobotanical 

surveys
40

. 

In terms of cash income, the study revealed that 90% 

of collectors/harvesters were from landless and poor 

families. As a result, G. cordata can be considered a 

forest product for the poor, in contrast to NTFPs from 

south-west Cameroon and Piper peepuloides from 

south Meghalaya, which benefited a richer group who 

also harvested a larger volume
41,42

. However, this is also 

true in the case of Phrynium leaf another important 

NTFP of Meghalaya in which 80% of landless and poor 

families are involved in collection for cash income
7
. 

The majority of households in the studied village 

collected the seeds for their own consumption. 

However, in terms of quantity, more seeds were 

collected by the poorer families for sale. The value 

chain has developed and the collectors/producers are 

getting a good return on their investments. The study 

also revealed that the benefit is shared equally between 

the producer and trader. The traders invested Rs.10,000 

for every purchase of 40 kg and sold the same at 

Rs.16,000. The final amount collectors/producers 

benefitted was Rs. 5,935  while traders earned Rs.6000 

for 40 kg. The average production of G. odorata was 

40 (±8) kg/year and the gross revenue was 

Rs.10,000/ha/year (40 × 250). This amount is much 

higher than the gross revenue of Phrynium leaf of 

Meghalaya amounting to Rs. 2880/ha/year and lesser 

than the gross production of other NTFPs collected 

from the state of Meghalaya, e.g. the gross production 

of P. peepuloides fetches Rs.1,75,000/ha/year and 

Cinnamomum tamala fetches Rs. 22,500/ha/year
7,42,43

. 

An output/input ratio of 1.4:1 was found in this study, 

which is lower than the 2.3:1 obtained from Phrynium 

capitatum, 1.8:1 from Amliso grass, 1.7:1 from 

broomgrass, 3.1:1 from bay leaf, and 41.1:1 from  

P. peepuloides
7,42-45

. A final value of 25.43% accrued 

to the producers/harvesters from G. odorata is a much 

better return when compared with the forest produce of 

Solika in Karnataka which received only 4% of the 

final value of Emblica officinalis and C. tamala 

collected by War community of south Meghalaya  

who benefited 23%
42,43,46

. However, forest produce  

of Meghalaya Phrynium leaf with 28% and  

P. peepuloides with 42% and Thysanolaena maxima 

of Darjeeling with 35% got a better return
7,42,45  

(Table 3). 
The study revealed that deforestation is the  

major threat to the regeneration of the plant. The 
unsustainable harvest of G. cordata from natural 
forests is also causing damage to the natural 
population of this economically important wild plant 
of Meghalaya. Some degree of domestication has 
been initiated in the agroforests of south Meghalaya, 
but greater attention is needed for the conservation of 
wild germplasm of this plant. Since G. odorata grows 
in wild natural forests, labour costs during harvesting, 
processing, transportation, and marketing of seed are 
the only input that the collectors/harvesters have to 
make. The expenditure incurred on the management of 
G. odorata in agroforests is also minimal and therefore 
the collection/production of G. odorata is quite 

 
 

Fig. 3 — Marketing channel of G. odorata in Meghalaya. 
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remunerative and deserves to be promoted for  
income generation and livelihood enhancement of the 
rural poor.  

 

Conclusion 

The study revealed that G. odorata plays an 

important role in the livelihood of the rural poor in the 

region. The Khasi tribe of Meghalaya has a close 

association with nature and has developed a 

traditional knowledge system to use the poisonous 

seeds of G. odorata as food. There is also ample scope 

and the possibility of making this forest produce a 

livelihood-based resource to improve the income of the 

rural poor. Since G. odorata grows wild in the natural 

forest, labour during collection and processing is the 

only input that the farmers have to make. The 

expenditure incurred on the management of G. odorata 

in agroforests is minimal. We suggest that further 

research needs to be carried out to find out the 

phytoconstituents/compounds which make the seed 

poisonous. 
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