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1. INTRODUCTION 

Sikkim is a beautiful tiny hill state of India. It lies between 88° 0 l' 

and 88° 55' E longitude and 27° 04' and 28° 07' N latitude. The climate of 

the state varies from cold temperate in northeast to subtropical in south. 

The state lies in the eastern Himalayas with Nepal in the west, Bhutan 

and Chumbi Valley of Tibet in the east and with vast stretches of Tibetan 

plateau in the north. Sikkim shares its southern boarder with Darjeeling 

district of the state of West Bengal. The mountain terrain of Sikkirn is 

spread over 7096 sq. Km with elevation ranging from 300 to 8,600 rn 

amsl. The annual rainfall varies from 1300 mrn in valleys to 4300 mrn on 

the mountain ridges; 60-75% of which is received in monsoon season. 

Sikkim is a hot spot for biodiversity. There are 6000 plant species 

recorded from Sikkim, 4000 of which being flowering plants. Sikkim's 

41.9% land area is covered with forest and 25.4% is barren. Out of a total 

79,062 hectares of agricultural land, 11,204 hectares are under large 

cardamom cultivation. The chief means of livelihood for the people of 

Sikkim is agriculture and about 12% of the land is available for 

cultivation. 

Mountain agriculture in Sikkim consists of traditional and cash 

crops. Large cardamom (Amomum subulatum Roxb.), mandarin orange 

(Citrus reticulata), ginger (Zingiber officina/e) and potato (Solanum 

tuberosum) are the main cash crops grown in Sikkim. For increasing 

agricultural production, use of large amount of pesticides, chemical 
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Plate 1. Utis shade trees (Alnus nepal ens is) - large cardamom 

agro-forestry (arrow indicating A. nepal ens is tree) 

Plate 2. Cardamom plantations under the shade tree, Alnus nepalensis 

(arrow indicating large cardamom plant) 

Plate 3. Denuded A. nepalensis after severe defoliation by insect 

herbivores (April, 2000) 
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fertilizers, good irrigation and introduction of high yielding varieties of 

seeds are required. In Sikkim Himalayan region, these practices, which 

are integral part of the green revolution and were so successful 

elsewhere, could not be applied effectively here. Poor availabili ty of 

fertilizers on time, inappropriate development of irrigation and the fragile 

soil, low in N and P levels, were the main causes of low yields. 

Therefore, in an area where accessibility is low and transportation 

restricted, the farmers always looked for cultivating a non-perishable 

crop with high-income value and low demand for labour with almost no 

external input. Large cardamom, being native to Sikkim Himalayas, 

stood to their expectations. As a result, large cardamom cultivation 

increased by 135% in total crop area within 20 years after 1975. Income 

from large cardamom has been sustainably higher as compared to other 

livelihood options of farming (Sharma et al. , 2000). 

Large cardamom, locally called "Badi elaichi," is a perennial crop 

with almost self-contained cropping system. It is grown beneath the 

forest cover on marginal lands. Its cultivation in Sikkim is a unique 

example of ecological and economic viability of traditional farming that 

is based on indigenously evolved agroforestry practices. Lepchas - the 

tribal inhabitants of Sikkim, collected capsules of large cardamom from 

the natural forests. Later, when some areas of forests passed into village 

ownership, the farmers started domesticating the crop. It is cultivated 

between 600 and 2000m elevation in the subtropical to cool temperate 
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zones. Large cardamom is also cultivated in Darjeeling hills in West 

Bengal of India, Nepal and Bhutan. Sikkim contributes about 53% of the 

world's large cardamom's total production. 

Large cardamom is a shade loving plant. Appropriate shade 

conditions, proper humidity and moisture retention, are the key factors 

for a good yield of its crop. Some common shade trees used in the large 

cardamom plantation are: Alnus nepalensis, Schima wallichii, 

Enge/hardtia acerifolia, Eurya acuminata, Leucosceptrum canum, Maesa 

chisia, Symplocos theifolia, Ficus hookerii, Ficus nemoralis, Nyssa 

sessiliflora, Osbeclda paniculata, Viburnum cordifo/ium, Litsaea 

polyantha and Macaranga postulata. It has been established by recent 

works that A. nepalensis D.Don (Himalayan Alder or "Utis") is the best 

shade tree for large cardamom. Himalayan alder (A. nepalensis) 

regenerates naturally on landslide affected areas and grows in the same 

agro- climatic range as of large cardamom. It's thin and multiple 

branches are effective barriers during hailstorm, which causes great 

damage to cardamom plantation (plate 1). Its senescent leaves are, high in 

organic matter, quickly decompose and serve as natural manure to the 

cardamom crop. The agroforestry under the influence of A. nepalensis, is 

more productive because of nutrient cycle rates (Sharma, 200 I). The poor 

and low nutrient use efficiency of the A. nepalensis, together with the 

malleability of nutrient cycling under its influence, make it an excellent 

associate for cardamom plantation (Sharma et a/.1994). Farmers have 
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now started predominantly using A. nepalensis as shade tree in the new 

plantations of large cardamom agroforesty (Plate 2). The agronomic yield 

of large cardamom increases by 2.2% under the canopy shade of Alnus 

(Sharma et al. , 2002). 

A. nepalensis, a member of fam ily Betulaceae of order Fagales, is 

a fast growing species. It grows at altitudes between 1 OOOm to 2500m 

runs!. It is distributed from Pakistan through Nepal, northern India, 

Bhutan and Upper Burma to southwest China and Indochina. It grows 

naturally in moist, cool or subtropical mountain climates and grows well 

in a place having an average annual rainfall of 500-2500 rnrn with 4-8 

months of dry season. It regenerates naturaily on landslide affected 

freshly exposed areas. In northeastern India, it is used in forestry, 

agroforestry and shifting cultivation. Recently, its use as a nurse tree in 

cinchona (medicinal plant) plantation and reclamation of degraded 

habitats in eastern and central Himalayas, has been established. In a hilly 

area like Sikkim, where landslides are common, it is also planted in 

landslide affected and prone areas, to control and check the soil erosion 

and landslips. This relatively short-lived, fast growing tree, has the ability 

to fix atmospheric nitrogen through its root nodules. It attains the height 

of 35m in 40years and the tree with 25-30years of age, provides timber. 

Due to its wide availability and low market price, it is used as "poor 

man's timber". It sheds its leaves during winters (Jan- March) and new 

leaves appear from March-April onwards. Shifting agriculture or "Jhum" 
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is a very common fanning activity in Northeast India and is successfully 

practiced in Sikkim. Cultivation of fallow species in Jhum system 

between two croppings, has become an important issue for sustaining this 

traditional practice (Sharma et al., 1997). A. neapalensis has been an 

important fallow species for Jhum farmers (Ramakrishnan, 1994). It 

coppices readily and may be harvested after 5 years interval, thus 

providing farmers with marketable poles, restoring the soil fertility at 

same time (Ramakrishna 1992,1994). 

The gross income from the large cardamom cultivation in Sikkim 

has increased from 1.9 million in 1975-76 to 5.7 million in 1985-86 and 

to 6.4 million US $ in 1995-96 (conversion rate US $ 1= Rs 42). The 

cash benefit analysis of Alnus - large cardamom crop shows that it 

continues to provide excellent income till 15 to 20 years of plantation. 

The timber and fuel- wood return by the harvest of Alnus tree before 

replanting with a rotational cycle of 20 years would be around Rs. 

576000 ($ 12387) per hectare (Sharma, 2001). 

The shade tree, A. neapalensis is infested by many insects 

throughout the year, reducing the shading effect to the cardamom 

plantation (Pangtey and Thakur, 1986) (Plate 3), indirectly o:.ffecting the 

productivity of large cardamom. Recently, a decrease in per unit area 

yield of large cardamom, has been reported by the Department of 

Agnculture, Government of Sikkim. The major cause of this decline has 

been assigned to infestation by various diseases and lack of shade. 
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Therefore, in the current scenario of very fast rate of forest depletion in 

the fragile mountains like Sikkim, a multi-utility tree like A. nepalensis 

calls for serious attention. There is very little information available on the 

entomofaunal association of the tree, especially from large cardamom 

agroforesty. Therefore, it was felt necessary to carry out an investigation 

into the entomofaunal relationships with A. nepalensis. The study is 

meant to furnish a first- hand information and a ready account of the 

insects that the aerial parts of the tree harbour at different times of the 

year from this region. Besides this, the population dynamics and biology 

of the major folivorous insects associated are investigated in detail to 

understand their influence on A. nepal ens is and its associated soil system, 

which may be of help in the management of the Alnus-cardamom 

plantation. 
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