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TRADITIONAL KNOWLEDGE ON FIREWOOD AND FODDER VALUES
CORRESPONDS TO SCIENTIFIC ASSESSMENT

Nakul Chettri and Eklabya Sharma

International Centre for Integrated Mountain Development
Khumaltar, Lalitpur, G P O Box 3226, Kathmandu, Nepal
Email: nchettri@icimod.org

Introduction

Conversion of natural habitats through different land utilisation practices is the largest single cause of
oss of biological diversity in Sikkim (Chettri & Sharma 2006). In the Sikkim Himalaya, 76% of the total
resources needs are derived from natural as well as agro-forestry system due to free and easy access
and simplicity in their use (Sundriyal & Sharma 1996, Chettri et al. 2002). The ever-increasing human
and livestock populations in rural areas exerts immense pressure on forests and aggravate directly on
livelinood by causing shortage of resources such as firewood and fodder. Utilisation of resources by
selection of species with preference is widely practised in the Sikkim Himalaya (Rai et al. 2002, Chettri
& Sharma 2006, Chettri & Sharma 2007). These practices have created immense pressure on the
preferred species leading to change in species composition and distribution of these preferred species
in natural forests (Chettri et al. 2002). However, farmers have made very little efforts in understanding
the basis of such preferences of plant species. This paper is an attempt to compare the firewood and
fodder quality of different plant species, with reference to people’s ranking and their chemical
properties.

Methodology

Study on firewood and fodder preferences by the local communities and their chemical properties
were made in the Yuksam and Tshoka villages of west Sikkim. Matrix ranking tool of Participatory
Rural Appraisal (PRA) was used for people’s preference ranking on firewood and fodder species; and
the chemical properties for firewood were tested by various methods used by Purohit & Nautiyal
(1986), Rai et al. (2002), and Chettri & Sharma (2007). In addition, 25 fodder species were considered
for another set of chemical analysis where crude protein (CP) and ether extraction (EE) of fodder
species were estimated in dry matter basis following Anderson and Ingram (1993). Fodder value index
was developed to assess the quality of fodder species with consideration of calorific value, dry matter
(DM), crude protein (CP), ash content, and moisture content (MS), following suggested relationship by
Saha et al. (1997). These attributes were then compared with the people’s scores among the 17
widely used firewood species of the study area. Initially, Pearson’s Correlation analysis was performed
among the people’s score, Fuelwood Value Index (FVI) and Fodder Value Index (FoVl), along with
other wood attributes. A stepwise backward regression was also used for these two variables keeping
the people’s score as dependent variable and the wood attributes as independent variables to see the
relationship between people’s preference and wood and fodder characteristics.

Results

Baseline information gathered using Participatory Rural Appraisal (PRA) tools showed that the
communities living at Yuksam-Dzongri trekking corridor use a wide variety of species for firewood and
fodder. Due to the ability to recognise and the knowledge on quality of species, the communities living
in these areas practised selective resource collection, and compensate with other species if the
preferred species are not available. The research also revealed that the local people’s preferences for
firewood (Y=3.30+0.48x, R= 0.48, P<0.05) and fodder (Y=0.74 +0.39x, R= 0.62, P<0.05) were
significantly related to the FVI and FoVI.

Firewood and fodder: preference ranking

Sixteen firewood and 23 fodder species were recorded as preferred species during the PRA session
at Yuksam. Quercus lieata and Q. lamellose were ranked the highest firewood species followed by
Schima wallichii, Betula alnoides and Eurya acuminate (Table 1). Among the 23 fodder species, 59%
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were tree fodder, 14% shrubs, 18% herbs and 9% climbers. Thysanolaena maxima was the highest
ranked fodder species followed by Ficus nemoralis and Q. lamellosa. However, Prunus cerasoides
and Artemisia vulgaris were among the least preferred species.

Firewood and fodder: Chemical properties

Among the 16 widely used woody tree species, rhododendrons were found with high calorific value
and the FVI. Among them, Rhododendron arboreum showed the highest value followed by Q.
lamellose and the least was recorded from Alnus nepalensis and Litsea elongate. Among the fodder
species, Thysanolaena maxima showed the highest calorific values as well as the FoVI (Table 2). The
other attributes also varied among the species corresponding to the FVi and FoVI. Interestingly
stepwise regression supported the rationale behind people’s score, as the firewood and fodder
attributes are strongly correlated to the basis of preferences. This analysis clarified that energy value;
density, moisture and ash contents were the key attributes for people’s preference for firewood.
However, it revealed that moisture content is of least importance to the people’s choice. Similarly, the
calorific value, dry matter and nitrogen content were the most important distinguishing factor for
people’s preference.

Discussion

Chemical properties of plants provide important information about their values (Purohit & Nautiyal
1986). It is therefore, important to assess the quality as per preference. For ideal firewood, high heat
of combustion, high density, low ash content, and other combustion properties are the most desirable
(Purohit & Nautiyal 1986). Among firewood species Rhododendron spp. and Quercus spp. were found
to have high FVI which corresponded with the preference ranking scores. Similar report has been
reported from Central Himalaya (Purohit & Nautiyal 1986). Nitrogen contents in almost all the lower
ranking species were high. Higher nitrogen content produces more nitrogen oxides from the wood
during combustion thus reducing the acceptability as good firewood (Purohit & Nautiyal 1986). Due to
low ash content, high density and low moisture, R. arboreum was found to be the most desirable
firewood with the highest FVI value as discussed by Chettri & Sharma (2006).

Among the enlisted species for fodder, all the three high ranked species were tree fodders. Shrubs,
herbs and climbers showed comparatively low ranking for preference as also reported by Bajracharya
et al. (1985). This may attribute to the seasonal availability of these species. Thysanolaena maxima,
Ficus nemoralis, Quercus lamellose, Imperata cylindrica and Saurauia napaulensis were found to be
the highest ranking fodders with comparatively high calorific value and other characteristic supporting
the earlier studies of Saha et al. (1997) and Ranjhan (1977). In spite of high calorific value, many
shrubs and herbs species have low feed value. This may be due to low DM. The estimated data
revealed that the quality of fodder does not depend solely on one variable like calorific value nor the
protein content but the combination of such properties results in deciding the high feed value of
fodder, which corresponded with the report by Bajracharya et al. (1985). The attribute to ecological
factors including soil and climate, also influences the chemical composition of fodder plant (Wolf
1972). Most of the tree species ranked high as fodder by the local community have more than 30% dry
matter and less than 10% ash as suggested by Pandey (1975) and Ranjhan (1977), suggesting that
the local knowledge of preference are applicable for the selection of better fodder. Overall, the
chemical properties and preference rank agreement seems to be applicable for many of the tree
fodders but vary with herbs, shrubs and climber.
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