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ABSTRACT

During summer collection of yarsa gumba, a highly priced natural product, is the main occupation of around 81%
people of Munsyari Tehsil in Pithoragarh district of Uttarakhand resulting into collection of approximately 88.96 kg
material worth ~ 2.05 crore annually. It has completely changed the socio-economic set up of the region affecting the
long-established agricultural and animal husbandry system too. The various issues pertaining to its collection have
been discussed in details to suggest measures for the conservation and sustainable management of this valuable

resource in the remotest part of the country.
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Introduction

Yarsa Gumba (Ophiocordyceps sinensis) has very
high demand and economic value in the international
markets. The British mycologist, Berkely, first described it
in 1843 as Sphaeria sinensis Berk. Later in 1878, Saccardo
renamed it as Cordyceps sinensis, which was again
transferred to the newly recognized family
Ophiocordycipitaceae (Ascomycota), and new genus
Ophiocordyceps as Ophiocordyceps sinensis (Berk.) (Sung
et al., 2007). Initial records of Cordyceps as medicine
dates back to Qing Dynasty in China in 1757 (Sharma,
2004). Recent studies have discovered that Cordyceps
usage increases cellular ATP level and oxygen utilization
(Namgyel and Tshitila, 2003; Zhu and James, 2004).
Internationally, the health efficacies of O. sinensis are
observed and tested in asthma, allergic rhinitis, poor
renal function, renal injuries by chemicals, chronic
bronchitis, cough, poor resistance of respiratory tract,
regulating blood pressure, anti-aging, weakness,
declining of sex drive, lowering of raised blood lipid
levels, strengthening body immunity, poor function of
lungs and kidneys and in irregular menstruation (Zhu et
al., 1998; Mizuno, 1999; Franciaetal., 1999). In India, it is
collected from Uttarakhand, Sikkim and Himachal
Pradesh. In Kumaun Himalayas, O. sinensis is distributed
in the alpine meadows of Chiplakedar, Darma Vyas and
Ralam Dhura at 3,200-4,000 m. Studies demonstrate that
the income generated from its collection and trade has
completely changed the socio-economic pattern and
traditional practices impacting local ecology and

economy (Sharma, 2004; Negi et al., 2006). Although it is
being collected since long time, yet little information is
available on the sustainable management and
conservation of this species. The present study was
therefore undertaken in alpine and subalpine zones in
Munsyari Tehsil of Pithoragarh district to assess its
collection and marketing as well as social impacts on local
communities so as to suggest measures for the
conservation and sustainable management of this
valuable resource.

Material and Methods

The study area is located between 29°21' to 30°
49'N latitude and 79°48' to 81°5'E longitude at an
altitudinal range of 3,210 to 4,000 m amsl in Munsyari
Tehsil of Pithoragarh district. Eight villages in three
collection zones were selected for the detailed study. The
distance of these villages from road heads varies from 1
to 70 km. The population details of these villages are
mentioned in Table 1. Seventy families (20% households
or primary collectors) were selected for detailed study,
and divided into three wealth- ranking classes based on
size of land holdings (Table 2). Information was collected
on the guantity of 'Yarsa Gumba' collected and the
money earned by them during 2008 and 2009. In
addition to this, small and big traders and commission
agents from Munsiyari, Madkot and Tanakpur were also
interviewed to estimate the quantum of trade and price
spread. Rapid Vulnerability Assessment (RVA) was done
based on Wild and Mutebi (1996) to make a rapid and
extensive estimation. The scoring was done by following

Main occupation of 81% people of Munsyari tehsil in Pithoragarh district is to collect Ophiocordyceps
sinensis resulting into collection of appr. 88.96 kg material worth Rs. 2.05 crore.
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Table 1: Zone wise details of the villages covered during the study
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Collection Collection Distance from No. of Total Population and literacy status
zone areas road (km) House- population | pale Literacy % | Female | Literacy %
(Villages) holds

Chipla kedar Golfa 43 83 387 189 66 198 53
Lodi 1 26 129 65 91 64 56

Sera 35 26 135 68 81 67 52

Panchachuli Bui 32 56 279 151 85 128 51
Dheelam 35 30 164 84 82 88 34

Kultham 33 34 160 82 77 78 34

Ralam Pato 25 61 245 117 71 128 39
Ralam 70 27 102 50 88 52 63

Total / Average 343 1609 806 80 803 48

(Source: Agricultural Census, 2005)

Table 2: Wealth ranking class wise details of respondents in the study area

Criteria Wealth Ranking Classes
Poor | Medium Rich
Size of land holding Less than 0.5 ha and below 0.5to 1 ha. More than 1 ha
poverty line
Number and percentage of collectors 45 (64% ) 19 (27%) 6 (9%)

Namgyel (2003) methodology. Secondary data were
collected from existing records for study sites depending
on availability and the review of literature i.e. journal,
articles, books and government documents.

Results and Discussion

The details about the quantity of Q. sinensis
collected from 2003-04 to 2008-09 are mentioned in
Table 3. It indicated around seven time increase in the
guantity of O. sinensis collected from 2003-04 to 2007-
08, after this, a sharp decline was reported in the
quantity of total collection in 2008-09. In 2003-04, Ralam
was the only Van Panchayat involved in the collection of
Yarsa Gumba, while due to its high economic value, 13
Van Panchayts were involved in its collection in 2008-09
(Uttarakhand Govt., 2008). The analysis of socio-
economic status of the collectors indicated that the main
collectors were men, women, boys and girls in the age
group of 15 to 60 years. The highest participation was
from age group of 15 to 40 years and percentage of male
was higher than the female. Majority of households
belonged to the poor class category. The number of
female participants was maximum from the poor class
category, while maximum number of male involved in the
collection were from the medium land holding class
category.

The fungus is usually classified into two grades
before sale:

Grade - A: dried and cleaned specimens having golden
colour with short aerial part consisted of 2,600 to 3,000
pieces per kg, and

Grade — B: medium quality matured pieces with long
aerial part; about 3,000 to 3,500 pieces per kg. The
weight of the individual dry specimen generally varied
from0.29t00.57 g.

The per kilogram price of 'yarsa gumba' showed a
positive trend from 1999 to 2007 (Table 4). After that, it
declined a bit in 2008 and again a positive trend was
observed in 2009 (Uttarakhand Govt., 2008). Majority of
the respondents did not disclose about the actual
quantity of produce collected by them probably due to
better gains fromits illegal trade across Nepal border.

Share of O. sinensis collection in household income

The results indicated that the share of O. sinensis
collection in household income was around 21%. It was
slightly lower than what these people earn from
government jobs and wool-cottage industry, which had a
share of 24% and 37%, respectively in the total income of
the households in the region (Table 5). Due to high
economic return in a short period, collection of 'yarsa
gumba' was the main occupation of around 81% villagers
during the summer season. Most of the collectors
informed that Munsyari and Madkot were the important
local markets and collection points for trading of this
species. On the basis of interviews with rrespondents, it
was estimated that about 3-5 quintals of C. sinensis is
illegally traded annually from Dharchula to Nepal and
finally to international markets.

The results indicated that a primary collector
collects about 45 to 55 specimens in a season. i.e. on an
average, approximately 2.24 kg material is collected by a
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Table 3: Details of the quantity of O. sinensis collected from Munsiyari region from 2003 to 2009

Year | 200304 | 2004-05 2005-06 | 2006-07 | 2007-08 | 2008-09
Quantity (Kg.) 10.00 24.00 62.39 68.60 71.30 8.30
Number of Van 1 4 5 6 13 13
Panchayats involved
(Source: Uttarakhand Forest Department)
Table 4: Year wise increase in the price of O. sinensis from 1999 to 2009
Year [ 1999 | 2000 | 2001 | 2002 [ 2003 | 2004 | 2005 [ 2006 | 2007 [ 2008 | 2009
Rate 001 003 007 024 1.27 175 220 250  1.82 2.30

(R. Lakh/Kg.)

family. The maximum quantity of material was collected
by the people belonging to the poor class, followed by
middle and rich class category, respectively having an
average family collection of 12.3kg, 7.6kg and 2.5kg,
which respectively had a share of 55%, 34% and 11% in
the total collection of 'yarsa gumba' in the region.
However, the average per capita collection was the
lowest in the poor class category, followed by middle and
rich classes, respectively having an average annual
collection of 0.27 kg, 0.40 kg and 0.41kg material per
collector. The total earnings in a season of 32 days from
the collected materials based on the sale rate of 2009
was the lowest for the poor class category, followed by
middle class and rich class, respectively earning
© 62,790/collector (T 1,962.20/day), ~ 92,000.00
(" 2,875/day) and ~ 95,910.00 ("~ 2,997.20/day). Though
the quantity collected by the respondents of poor class
category was much higher than the medium and rich
class respondents but due to higher number of family
members involved in the collection, the average per
person quantity was quite low in comparison to other
categories, resulting in poor class being least benefited. It
was estimated that annually about 88.96 kg materials
worth = 2.05 crore is being collected from the area. The
annual collection of 'Keera jari' in the State is around
1,000 Kg worth ~ 10 crore. It is mainly from Chamoli,
Pithoragarh and Uttarkashi regions of the State
(Uttarakhand Govt., 2008). Garbyal (2004) estimated the
volume of trade in Dharchula over 500kg annually, of
which, half came from Nepal and half from Indian
Himalaya. Thus the government is losing a large sum of
money as royalty due to its illicit collection.

It was also observed that during the collection
season about 47,651 man days were generated by the
tea shops, way side restaurants and from the
transportation of food materials to the collection sites.
Several negative impacts of collection of O. sinensis were
also noticed in the area such as the long-established
agricultural system as well as animal husbandry is
declining apart from spoiling social relations amongst the

villages and the villagers because of its prohibited trade
and collection.

This species differs from others in that the
individual organism produces only a single fruiting body,
after that it dies. It propagates through the spores which
are spread in a localized manner. The spores are short-
lived and must infect the hosts in order to survive. In
ecological terms, the concept of sustainable use is
normally related when the species collection does not
have long term negative effect on the reproduction and
regeneration of populations being collected in
comparison to equivalent non-collected population
(Namgyel, 2003). The young or immature fruiting bodies
(thick and golden larvae with short and light brown aerial
fungal part) are good in taste; therefore fetch higher
prices than the matured ones with long and dark brown
fungal part. As the insect is the sole source of food for the
fungus, the size of its stroma is dependent on the size of
the host caterpillar. This ratio is normally dependant on
the timing of the collection in the lifecycle of the fungus.
The most important move to secure optimal larva vs.
stroma ratio is to collect fungus early in the season or
before sporulation and thus the fungus has no chance to
disperse spores for future larvae infection. Thus grading
of fungus on the basis of aerial part is not appropriate for
sustainable management.

Policy initiatives taken by Uttarakhand Government

There are no defined legal protection provisions
for 'yarsa gumba' in Wildlife (Protection) Act, 1972, EXIM
policy, and in the Convention on International Trade in
Endangered Species of Wild Flora and Fauna (CITES).
Therefore, there is hardly any regulation for collection or
trade of O. sinensis. Since this species is normally found
on the government lands, the State government has
issued guidelines for its sustainable collection. According
to these guidelines, forest department will allot the area
for collection to the van panchayats and nominate the
agencies for purchasing of the collected materials. The
van panchayats will allow only the local villagers for
collection after depositing a fee of Rs. 1,000.00 per
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Table 5: Contribution of different sources in total annual income
of the households in the study area

Sources of annual income | Contribution in %

Sheep rearing/livestock 4
Agriculture/Herb production 8
Petty business 4
Wool Cottage industry 37
Government and other jobs 24
Cordiceps collection 21
Tourism 2
TOTAL 100

collector, and after collection they will deposit all the
materials with the Head of van panchayat, who shall
verify the collected quantity and then inform the buying
agencies and the Forest department. The buying
agencies after making advance payment @ ~ 50,000.00
and " 40,000.00 per kg, respectively for A - grade and B -
grade materials will sell it through open auction. The
buying agencies will return the balance amount to Van
Panchayats after deducting 10% of sale price, which
includes 1% Mandi tax, 4% royalty charges, and 5% as
handling charges and profit of buying agencies. The
forest department is over all responsible for collection
work and issuing transit pass and Export Ravanna to
purchasers from auction site to the final destination.
However, uncertainty about the agencies of operation,
time of auction and sale price to be received have
resulted into sharp decline in the quantity of the
materials received by the agencies authorized by the
government, and encouraging the illegal trade of this
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valuable resource.

With the gradual increase in the market value of O.
sinensis, the dependency of local communities is
becoming more prominent on the income generated
through its collection, whose livelihoods were earlier
based on pastoral and agricultural activities. Collection
by womenfolk is playing a significant role in economic
empowerment of women. However, a sharp difference in
sale rate of government agencies and outside trading
agencies along with delay in sale process is encouraging
the illegal trade of this valuable resource. The overall
vulnerability of O. sinensis utilization in Kumaun
Himalayas, especially in Munsyari, had a score of 25,
indicating the moderate vulnerability. The degree of
vulnerability can be lowered if new areas for collection
are opened, and grazing and harvesting pressures are
reduced. Steward (2009), suggested that community-
based natural resource management (CBNRM) would be
the most promising strategy to protect the resource.
Local communities should also be educated about
negative effects of harvesting of immature fruiting
bodies. Another reason for its declining population is the
lack of sustainable harvesting practices and
management of natural propagation. Starting rotational
collection practice, opening of new areas for collection,
regulation on number of members per household for
collection and limiting collection season up to the month
of June to facilitate spore dispersal in July can help in
increasing the productivity.

HATS: TEWTerE & AT GUETE & SaenasH o sifraiersiaw Qrgiad deh G ue 3 @t T
TARETE 99T WA TS
fikrer =g 9d qen aAeiy faemt
|
ScREE % Tydinmg fret 1 gl dedia o sde 80% i it o aref T, T G Scig 1 GUE i ¢ 3R
T 88-96 TROTNO TR Tehst hd € TSRd &, 2.05 IS 1 S1ftieh 314 el €| THY &5l 1 WIHITSTeh Aok SHeree aeel T
? SR Tt qen wyIer & i wueue ff 9o ® B 29 % fedd $1H worel W 36 Heea WEIHE % Had Feu AR Gl &
3 W I GeArd 5 T R SR Tueh 9w R gHensi R R faan e j)
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