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This study explores ethnomycological knowledge and 
management of mycetism by the Karbis of Assam, 
North East India. Ethnomycological data are quanti
tatively analysed for factors for informants’ consen
sus, importance value and use value of 12 remedies 
used for the management of mycetism. Three layers of 
defence to avoid mycetism, viz. (i) field identification 
of edible and poisonous macrofungi using morpho- 
organoleptic features, etymology and phenology; (ii) 
selective cooking with various sour herbs, and (iii) use 
of ethnomedicine are reported here. Ethnomycological 
study among indigenes has benefits of documenting 
human culture, languages and protection of their 
intellectual property.

Keywords: Ethnomedicine, indigenes, macrofungi, 
mycetism.

Ma c r o f u n g i  are exploited traditionally as food and 
medicine, in rituals and as a source of dye all around the 
world1-6. However, due to the presence of poisonous ma
crofungi, consumption of misidentified species some
times become fatal7-9. Various reports highlight the 
indeterminate richness of ethnomycological knowledge 
among indigenes of different communities10-15. Usually 
indigenes assure the safe exploitation of macrofungi by 
proper identification between edible and poisonous spe
cies during collection using several criteria including 
vision, smell, touch, taste and substrata16-19. Such myco- 
logical knowledge has transcended orally from generation 
to generation through word of mouth and has helped keep 
them away from mycetism to some extent.

The varied ethnic communities of the North Eastern 
Region (NER) of India20 are mycophilic, and ethnomyco- 
logy in Karbi Anglong district, Assam is discussed here. 
Collection of macrofungi is still an active process among 
mycophilic societies of the district. Cases of mycetism 
are encountered and the indigenes treat themselves with 
traditional remedies using local resources. The major ob
jectives of the study are to study ethnomycological know
ledge of the Karbis ethnic group, with special reference to 
their knowledge of poisonous and edible macrofungi, and
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remedies for mycetism. The literature review shows scan
ty information on ethnomycology of the Karbi people, 
and no systematic study on macrofungi has been underta
ken in the district. The present study adds to the ethnobo- 
tanical database of North East India in general and the 
Karbi people in particular. Such a study would help doc
ument biodiversity and identify new resources for human 
benefit.

M aterials and m ethods

Ethnographic background

The Karbi Anglong district (25°33'-26°35'N and 92°10'- 
93°50'E) of Assam covers a geographical area of 
10,434 sq. km and falls under subtropical type of climate 
with semi-evergreen and deciduous forest type. The re
gion experiences monsoon from March up to September 
with average rainfall of about 2416 mm (ref. 21). About 
41.12% of the district is covered by forests22. The district 
is inhabited by diverse ethnic people and the Karbis are 
dominant23. They belong to mongoloid race and speak a 
Tibeto-Burmese dialect24. Jhum cultivation is the chief 
method of crop production and paddy is the main crop 
grown. Inadequacy of agricultural products often compels 
the Karbis to collect forest resources for food security 
and other requirements. Long-term high dependence on 
forest products has probably contributed to the develop
ment of repository of a traditional knowledge, which is 
indispensable.

Field study and data collection

The present study was undertaken in the Karbi Anglong 
district (Figure 1) during March 2016 to June 2017. Field 
study was conducted in 16 forest villages where 120 
informants comprising both male and female aged 
between 10 years to 70 years and above were selected 
using three common criteria -  age, sex and involvement in 
macrofungal collection based on inputs provided by elders 
during informal group discussions (Table 1). Consent of 
informants to participate in data collection was obtained 
after explaining the purpose and objectives of the study.
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The largest proportion of informants was adults (115), 
whereas five informants were below the age of 18 years. 
The adult informants were engaged in various occupa
tions, viz. traditional healer, wild vegetable seller, magi- 
co-religious practitioner and hunter; some of the 
respondents were elderly persons with sound knowledge 
of macrofungi. Standard ethnobotanical methods were 
followed to collect ethnomycological data with question
naire relevant to the objectives (Table 2)2 5 ,2 6. Samples 
used as remedy for mycetism were collected and pre
served following the method of Jain2 7 . Field data were 
tabulated and represented in bar and pie charts.

Quantitative analysis

To identify the most effective and potential remedy for 
mycetism among all the remedies recorded, factors for in
formants consensus (Fic) and importance value (IV) were 
determined following the method of Trotter and Logan2 8 . 
Fic  was calculated using the formula

F ic = Mur -  N/(M,r  -  1),

where N u r  is the number of use-reports of informants for 
mycetism and Nt refers to the total number of remedies 
used for a particular illness category for all informants. 
F ic values vary between 0 and 1. Species with high F ic 

values indicate agreement of informants’ on the use of a 
particular remedy (plant/other materials) against mycet- 
ism, while those with lower values signify disagreement 
among the informants. In order to confirm the

Figure 1. Map of Karbi Anglong district, Assam, North East India.

healing efficiency of a particular remedy, frequency of 
citation, i.e. IV was calculated. It measures the proportion 
of informants who regard a species as most important. 
IV = nis/n, where nis is the number of informants who 
consider a species as most important and n is the total 
number of informants

f  No. of informants who cited the ^
=  ̂ species as most important )  

s Total no. of informants interviewed

Use value (UV; for one species across all informants) was 
calculated following the method of Phillips and Gentry29, 
to determine the usefulness of a sample to the community

U V = ( X  UVs) / (n ),

where ni is the total number of informants interviewed for 
species s . UVis is the sum of different uses of a species s 
mentioned by all informants.

Results and discussion

Etymology o f fungi

The Karbis regard macrofungi as a group of organisms 
possessing distinct identity, which is collectively referred 
to as ‘Kimu’. Karbi folk etymology describes macrofungi 
to have developed from soil, dead remains of plants and 
animals, and other organic matter. The etymology further 
mentions that poisonous macrofungal species originated 
from the vomit of animals like lion, tiger, bear, wild cat,

Table 1. Demographic profile of the participating informants (N  = 120)

Demographic profile No. o f informants Percentage

Age (years)
10-25 10 8.33
26-40 19 15.83
41-55 25 20.83
56-70 30 25
Above 71 36 30

Gender
Men 63 52.5
Women 57 47.5

Education
Able to read and write 20 16.66
Elementary school 40 33.33
HSLC 5 1.73
Illiterate 55 45.82

Occupation
Cultivation 75 62.5
Selling wild vegetables 25 20.83
Labour 20 16.66
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Table 2. Questionnaire along with response of informants

Do you have Do you have Is there Can you distinguish Do you know
knowledge How are rituals before any case between edible the name of
about macrofungi collecting of mushroom How do you cure and poisonous every
macrofungi? utilized? mushroom? poisoning? mushroom poisoning? macrofungi? macrofungus?

Yes No Food Medicine Poison Yes No Yes No Home remedy Medication Yes No Yes No

120 0 100 20 5 4 116 114 6 73 47 75 45 0 120

snake and leopard. However, some macrofungi have 
different etymology. Akin to the Greeks, the Karbis also 
believe that every object and being has an associated 
myth of origin. The etymology of macrofungi decides its 
edibility. It is believe that fungal species that originated 
from harmful sources are not edible. For example, Phal
lus sp. is believed to have originated from the rotten 
navel of a new born baby and so it is not consumed.

Eschewing fungal poison

Avoiding spoiled food: Despite poor knowledge of
microbes, the Karbis adopt strict cultural practice to 
avoid stale or unhygienic food using time-tested indica
tors. When food is kept for a long time, its edibility is 
checked by the presence of foam which is considered as 
an indicator of fermentation. In the absence of foam, de
gradation of food colour or release of foul odour indicate 
the decrease in palatability of food. When musi (white 
cottony mycelium) or powdery substance appears on 
food, dung, fruits or other substrates, the item is consi
dered poisonous. To eschew microfungal or other microbial 
poisons, leftover food is usually warmed before con
sumption. Infected fruits or other items are washed and 
sundried to stop further microbial growth. Meat, fish, 
crops, pulses, etc. are smoked or kept near a fireplace to 
prevent microbial attack. Ethnomycological knowledge 
has helped these indigenous people safeguard against 
harmful effects of fungi and other microbes.

Edible versus poisonous macrofungi: Mushrooms refer
to the fruit body of fungus which is edible, technically 
referred as sporophore. Women folk and children are 
more active in collecting mushrooms than men; they use 
bamboo-basket called ‘ingtong’ to store and transport 
mushrooms. Collection is usually done during monsoon 
(March-October). Also, the Karbis ascribe a relationship 
to the time of mushroom fruiting to three phases of the 
moon-waxing crescent, full moon and waning crescent -  
as the favourable time for fruiting of macrofungi. Mu
shrooms are reported to appear first in the woods of jhum 
fields than on woods of other environments. Wood- 
inhabiting mushrooms appear in the first mushroom sea
son, which is followed by fruiting of macrofungi in soil 
and other substrates. Termitomyces sp. appears first 
among the wild edible soil mushrooms.

Mushroom hunting poses a huge challenge and health 
risk as misidentification could be fatal. The Karbis 
employ orally inherited traditional indicators of smell, 
vision, colour and the substratum of fungi to distinguish 
edible macrofungi from poisonous species: (a) Cap with 
gills and good odour is considered non-poisonous. (b) 
Stalk with ring (annulus) that grows on soil is believed to 
be toxic. (c) Edible macrofungi growing on animal excre
ta or vomit of animals like snake, pig, elephant, tiger, 
wild cat, bear and pig are considered unpalatable. (d) If 
colour of water changes to green, yellow or black after 
soaking for overnight, then the macrofungus is consi
dered non-edible. (e) In case there is no change of colour 
of the water but there is change of colour after cooking, 
the dish is considered unpalatable. (f) If the rice becomes 
coloured when cooked with a macrofungus, the latter is 
regarded poisonous. (g) Off-season edible mushroom is 
also suspected to be toxic. (h) When macrofungi kept in 
the dark illuminate under a flash of light, the mushroom 
is not consumed. (i) Edible macrofungi that emit unfla
voured odour on maturity are collected and consumed in 
young stage only. Unpalatable odour is considered to be 
associated with toxic substances. (j) Mushrooms growing 
on living-trees are avoided for suspicion of accumulation 
of toxic substance from the host tree. (k) Macrofungi with 
reticulate or net-like structures under the cap or on the 
stalk surface are considered toxic. (l) Macrofungi with 
bright coloured fruiting bodies are also considered toxic. 
(m) Comparatively, soil macrofungi are more diverse 
with many look-alikes and so great caution is exercised 
during collection; wood macrofungi can be identified by 
the wood type.

The above-mentioned criteria are in agreement with 
reports from Meghalaya16,17 and Nagaland18. Some of the 
criteria employed by the Karbi people are at par with 
modern fungal science. Features like substratum, living 
trees and coloured fruiting bodies mentioned above have 
been cited in standard books on mushrooms30.

Remedy fo r  mycetism

Apart from the cautions exercised during collection of 
mushrooms in the field, the Karbis practice selective cu
linary methods and utilization of local pharmacopeia to 
manage cases of mycetism. Mushrooms are cooked with 
sour herbs of hanserong (Hibiscus sabdariffa), hanserong
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Table 3. Traditional remedies for mycetism practised among Karbi people in NE India

Antidotes Parts used Doses Fic IVS Use value

Zea mays Seed 200 ml approximate twice a day till recovery 0.62 0.25 0.016
Hibiscus sabdariffa Calyx 100 ml approximate thrice a day for 3 days 0.88 0.83 0.033
Citrus sp. Fruit 1/2 fruit is squeezed into the mouth to stop vomiting 0.89 0.87 0.025
Ipomoea batatas Tuber A bowl full twice a day is fed till recovery 0.82 0.91 0.033
Oryza sativa Seed A bowl full thrice a day is fed till recovery 0.54 0.20 0.041
Garcinia pedunculata Fruit 50 ml approx is fed till vomiting stops 0.87 0.75 0.025
Tamarindus indica Fruit 100 ml approx is fed periodically till vomiting stops 0.84 0.58 0.041
Soil - One time in the first incidence 0.62 0.25 0.05
Human excreta Tip portion One time in the first incidence 0.08 0.10 0.016
Copper coin - One bowl full twice on the first day only 0.85 0.62 0.016
Baboon flesh Whole body Once a day for 3 -4  days 0.82 0.5 0.025
Rock mosses Whole plant Fed once a day for 3-4 days 0.64 0.26 0.008

ke-er (Hibiscus acetosella), derot (Hibiscus cannabinus), 
delap (Polygonum chinense), wild cherry tomato (Sola- 
num lycopersicum) and brinjal (Solanum indicum) to neu
tralize the toxicity, if any. Despite the presence of many 
other sour leaves and fruits consumed as vegetables, the 
preference for Hibiscus and Polygonum probably is influ
enced by cultural practice and is unique and scarcely 
reported. In this study, 12 traditional remedies for mycet- 
ism were recorded which include plants, animals, metals 
and other substances (Table 3).

Maize (Zea mays): Sticky variety of dry-maize corn is 
powdered, diluted with water and about 200 ml of the 
mixture is given to the victim twice a day till recovery. 
Sometimes, fresh maize is boiled, crushed and given to 
the victim.

Roselle (Hibiscus sabdariffa): The red-calyx of the fruits 
of Hibiscus is sun-dried and preserved for dietary pur
pose. Such dried, one-year-old calyxes are soaked in 
water till the latter turns red. The extract is given to the 
victim to control vomiting and diarrhoea. Dose 
includes about 100 ml, three or more times a day to stop 
vomiting.

Citrus fruits: Citrus fruit of any species is cut and the 
juice is squeezed directly into the mouth of the victim. 
Lemon is the most effective among all citrus fruits; half 
of the fruit is taken as one dose to stop vomiting.

Sweet potato (Ipomoea batatas): The fresh and raw tuber 
of red skin variety of Ipomoea is crush or pounded. One 
bowl (about 200 ml) of the juice is fed to the victim twice 
a day till recovery.

Rice (Oryza sativa): Rice is soaked in water for sometime 
and the water is given to the victim. During mushroom 
poisoning, the victim becomes too weak to eat, so rice 
water is fed till he/she victim becomes strong to eat solid 
food.

Figure 2. Proportion o f different sources o f remedies for mycetism.

Tamarind (Tamarindus indica): The ripe or raw fruits of 
tamarind are crushed and then mixed with water. About 
100 ml of the juice is given three or more times in a day 
till vomiting stops. If ripe fruit is used for mycetism, the 
seeds are first removed and then pounded.

Garcinia pedunculata: Fresh fruit is sliced, pounded and 
then mixed with a small quantity of water; about 50 ml of 
the juice is given to the victim till vomiting stops. Often 
fruit is sliced, sun-dried and preserved for future use. In 
this case water extract of the fruit is given for mycetism.

Soil (geophagy): A handful of soil (usually loamy soil) 
from a clean area is collected and mixed with water. The 
mixture is taken orally during mycetism. Sandy and silty 
soil is avoided; informants could not offer proper expla
nation for this selective use of soil quality. It is given 
only once in the beginning of mycetism.

Human excreta: Under unusual circumstances, the tip 
portion of excreta of the victim is fed.

Copper coin: A magico-religious practice is invoked by 
the chanting of some sacred verses by a medicine man.
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Figure 3. Quantitative analysis o f remedies for mycetism showing values for Fic, IVS and use value.

During prayer, a copper coin is soaked in water (taken in 
a bowl) for sometime; the coin is scraped with a knife to 
let the powder fall in the bowl and then the water is fed to 
the victim after incantation. The prayers usually last for 
5-10 min.

Baboon flesh : Fresh or dried meat of baboon is cooked
and fed to the victim once daily for 3-4 days. The dried 
meat of gibbon is also preserved for future use.

Mosses: Moss growing on rocks is collected and dried, 
made into powder and then fed to the victim once daily 
for 3-4 days.

Quantitative analysis from Table 3 revealed that Citrus 
recorded highest F ic value (0.89) indicating greater 
agreement among informants for the plant against mycet- 
ism, while human excreta showed least Fic  value (0.08). 
The response of informants regarded Ipomoea batatas as 
the most important among all remedies for mycetism with 
the highest UV (0.91), while baboon flesh scored the 
lowest UV (0.5). UV was high for rice (0.041), suggest
ing this plant has uses other than remedy for mycetism; 
rock moss scored a low value (0.008). Figure 2 shows the 
proportion of different sources of remedies used for the 
management of mycetism, while Figure 3 presents their 
quantitative analysis index values.

Conclusion

The Karbis practice three stages of defence to manage 
mycetism, an exceptional knowledge system which 
deserves appreciation. First, during mushroom hunting, 
edible species are collected using culturally accepted cri
teria to avoid toxic species. Second, selective cooking 
with sour leaves negates traces of toxic compounds, or 
doubts about identity of the mushroom. Third, traditionally

practised ethnomedicine helps in the management of my- 
cetism. Today, ethnomycological knowledge of the Kar- 
bis is showing signs of degradation due to their 
migration from the hills, destruction of potential fungal 
habitats, change in dietary patterns. Also, modern educa
tion has widened the divide between the Karbi people, 
and the once indispensable ethnomycological knowledge 
now remains confined to only the elders and those active
ly associated with mushroom hunting. Ethnomycological 
study has benefits of documenting biodiversity and diver
sification of human culture, apart from an understanding 
of interaction of traditional societies with fungi and pat
tern of transmission of knowledge. Such studies help in 
the selection of potential fungi for exploitation and iden
tification of candidate plants with potential against 
mycetism. Indigenous people can benefit from documen
tation of their mycological knowledge as such research 
safeguards intellectual property. Being rich in nutraceuti- 
cals, mycophagy can fill the nutritional gap of economi
cally weak people and this can be encouraged among the 
non-mycophilic community as well.
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