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CROPS 

Sikkim being endowed with varied climatic conditions 

produces a variety of crops. They can be classified into the 

following main groups -

1. Cereal crops 

· 2. Pulse crops 

3. 0 iJ. seeds 

4. Tuber and root crops 

5. Cash crops 

6. Fruit crops 

7. Vegetable crops. 

Among cereal crops "the farmers of Sikkim grow the crops as 

listed below 

1. Rice 

2. Maize 

3. Finger millet 

4_. Wheat 

5. Barley· 

6. Buckwheat (1) 

! ' 
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RICE -
Ric~ is the main crop of Sikkim grown extensively from 

altitudes ranging from 1,000 ft. to 5,600 ft. above mean sea-

level. 

Rice plant belongs to the family gramineac. It is an annual 

plant with round hallow and jointed clh.lms. Leave are attached to 

the nodes. The fleral part comprises of panicle. A panicle is a 

group of spikelets borne on the upper most node of fhe culm. The 

flower consists of six stamens and a pistil. The pistil consists 

of the every style and stigma. Roots are fibrous and consists of 

root lets. Seed roots are, wfthin a short time replaced by secondary 

adventitious roots of the young shoots. The stem consists of nodes 

and internodes in an alternate order. At each node there is a leaf 

and a bud. The lDud mCl.y grow into litter. The lov1ermost nodes of 

the main column give rise to secondary litter. It is grown in all 

types of soil. The soil most suited for the cultivation- of rice are 

heavy soil - clays, clay loarns, and loamy soils. such soils are 

capable of holding water for longer period and sustain rice crop.(2 ). 

Rice in Sikkim 

Rice is the main food crop of Sikkim grown extensively from . 

altitudes ranging from 1,000 ft. to 5,600 ft. -above mean sea level. 

It is grown here from May-.:n..ine to October, November. Pre-kharif 

rice is negligible(3 ). 
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Cr~,e__l!:!}Provement wor!! . 

It has been introduced in the state during 1 '976. Under thfs 

programme, a large n.urnber of local varieties as well· as about 60 

high yielding varieties were introduced in the state. some of the 

collected improved varieties include Pusa-33, Ngoba, K 33-l, Dr-92, 

Charmer, CB-988, JS-52-102, RPA-5929, OR-1, IET-1444, Giza-14, 

JS-1620, CR-126-42-1, CR-126-53-5, CR-126-27-53, Kalinga I and 

Kalinga II. Among local varieties of rice, popular with the farmers 

are Sikrey, Krishnabhog, Kalchanti, Marsy, Bhuidhan Darma~i, Taprey 

and Dutkath. All these new and local varieties were tried for 

adoption and their yield performance studied at various Regional 

·Rice Centres at Pakyong, Mangan, Gyalsing, Daramdim and I-1azitar. 

Pusa-33 yielded double/tripple to that.of local:·.varieties. The seeds 

of Pusa-33 were multiplied in Regional Forms and were distributed 

to farmers to encourage them to grow this hi'gh yieloing variety. For 

about 2-3 years only Pusa-33 did well in Sikkim. soon it \vas found 

susceptible to paddy blast and totally rejected by farmers. After 

this, other new varieties like IET-1444, Giza-14, CR-126 replaced 

Pusa-33. 

A new variety VLK-39 was introduced from Alrnorah during Kharif 

1980 at Gyalsing. It is a semi-dwarf photo insensitive, short 

duration, high yielding vari~ty which could do well even upto an 

elevation of 1250 metres. It was found highly tolerant to p'addy 

blast, good in strand yield and short duration. It has virtually 

replaced all high yielding varieties in west Listrict. 
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Inspite of the introduction of new high yielding varieties 
' 

of rice, the local variety - Attey is still popular among· the farmers 

on account of its strength ~o with stand adverse climate and soil 

and its wide range of adoptc¥>ility. Its medium yield even in lowly. 

fertile soil, higher yield of straw, fairly tolerant to padc;iy blast 

and cold. 

Rice breeding work has not been introduced yet in Sikkim (4). 

Agronomic Practices 

Under agronomic practices, the following· aspec·ts are 

involved -

(1) upland or dry cultivation. 

(2) LOw land or puddJ,e cultivation. 

In Sikkim upland paddy is not common, "Ghaiya dhan 11 sown 

on hill sides in rare case is upland paddy. 

There are two methods of direct seeding of rice -

(1) Dry field direct seeding. 

(2) watered field direct seeding. 

1. Direct seedin~ 

This method is advantageous in so far as it saves iabour 

by eliminating transplanting operation as well as it does not 

suspena growth of plants in the case of transplanted seedlings. 
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In Si~kim, this method, though advantageous, is not pr.actised, 

because paddy being cultivated in small terraces depending on 

spring water for irrigation. during Kharif, is not practicable at 

all. If this method is practised in Sikkim paddy farmers will not 

have to face the greatest weed problem. Consequently in S ikkim the 

practice of transplanting paddy seedlings flourishes. 

Transplanted Paddy Cro;e 

Paddy cultivation by transplanting paddy seedlings involves 

the following activities. 

1a Se~bed preparati~ 

The seed bed can be prepared by three methods. They are -

(a) common method 

(b) Dry seed bed rnethqd 

(c) Dapog method. 

a. Common Method 

To transplant paddy seedlings first of all seeds have to 

be sown in the nursery. Farmers usually raise the nursery at nearby 

fields where water is easily available. The soil is pulverised by 

ploughing. The clods then crushed with the help of beams. The field 

is irrigated, puddled and fresh terrace bunas are mace with a 

special spade called 11 Kodal.i" and levelled with .levelling bream •. 

The levelling beam consists of a beam of 120 em length and 15 or 

20 em long teeth, 5 or 6 teeths about 15 or 20 em long which 
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facilitates clearing of weeds and stubbles in addition to levelling. 

In the irrigated field, water is allowed to stagnate fo·r. 10 to 15 

days. The nursery bed is left undisturbed and allowed to settle the 

soil particles. A~ter the particles are settled compost is broadcasted 

manually .. Now the bed is ready for sowing and should be done within 

24 hours. After s·owing seeds~ irrigation should be continued :iior 

about 4 to 5 days. When germination takes plac~ water-level should 

be reduced to 1 em for two days so that the germinated seedlings 

may not be submerged udder w1ater. After this water should be corn-

pletely drained out after every 4 to 4 days interval till the 

seedlings are ready for transplantation(s). 

b. efl seed Bed Method 

Under this method seed bed should be about one metre raised 

to about 5 em and length as per the length of the terrace. About 
·-" .. 

30-40 em space should be left in between the two beds for inter-
r 

culture operation. The seed bed is generally covered over with easily 

decomposible tree leaves after seedling •. 

c.. Dapog Method 

It is a portable paddy nursery whici1 requires only 40 sqo 

metres of space for one hectare of land. Seedlings will be. ready 

within 14 days time by this method. A polythene sheet o"f the required 

size is spread tightly on a r&ised bed of 12 to 15 ern high. It is 

better to have a levelled concrete bed with a slight slope of 2-3 
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Besides plastic sheets, banana leaves, paddy hush 5 cni thick layer, 

·or even empty gunny bags can be used so that the roots of paddy 

seedlings do not penetrate into the soil. This will help separating 

the seedlings at the time of transplanting. 

2. Seed Tre atme~ 

Before sowing, the seeds are put into a bucket of salt 

water .. The light 'seeds will float and heavy seeds will go to the 

bottom. The light seeds should be rejected. The seeds may also be 
I 

soaked in ceresan. The treated· seeds will be sown next day in the 

seed bed. 

3. ~d Preparation t£E~~splaqting 

! 

The land meant for transplanting padoy seedlings should 

be first ploughed with a mud - board plough. Bunos and ridges are 

cleaned with spade and weeds are allowed to rot for about 10~15 

days. The fields should be irrigated, ploughed and puddled. Fresh 

terrace-bunds should be prepared with "Kodali". water is allowed 

to stagnate upto 10-15 ems. The terrace is levelled with 11 Dandhey11 

WhiCh iS a levelling beam and then With 11 .Phauri11 (WOOden hand 

leveller). Bunds are repaired of necessary. Now the field is ready 

f·or transplantation and sho~ld be done inunediate~y, before· <the sbil 

settles down. Compost or fertiliser is also applied after the lrst 

puddling. 

4. Transplantins 

At the proper age, the seedlings are pulled out with great 
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care from seed-bed to a.b'oid injury to roots. The optirt1um age of 

seedlings depend on the duration of the crop variety. The optimum 

age of seedlings of short duration variety like Pusa;;...33, · TET-1444,• 
. ' 

VLK-39 etc, is about 21-25 days and long duration crop like. Attey, 

M.arshi, Bhuidhan etc, is 35-42 days. Transplanting is genet;ally 

done manually. 2-3 seedlings are planted at a time by just pressing 

the roots of seedlings with thumb. The point to be noted while 

transplanting is that seedlings should not be pressed deep into 

the soil. About 10-15 em. hill to hill and row to row distance 

should be maint9ined depending upon the height and the tillering 

'capacity of the variety. 

In Sikkirn, paddy is mostly a kharif crop. Pre-kharif crop 

may be found only at lower elevations, such as Manpar; and Teesta 

and Rangeat valleys where irrigation facility is avai.lable. Therefore 

optimum time for transplanting paddy is from mid July to mid 

August (6 ). 

5. Irr igat!2E 

Wcter level of 2~5 to 5 em. should be maintained from one 

day after transplanting· upto 15 days before harvest. It also helps 

to suppress weed growth. 

6. Control of iieed, pest and disease: 

The transplanted crop needs at least two weedings, a£ter · 
' ! 

50-60 days and second' 30-45 days before harvest. Chemical weedicides 
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like stam-34 and Macheta may be used, but in seed-plots manual 

weeding should be preferred. 

Bacterial leaf· blight, Bacterial streak, Sheath blig~t, · 

Browh spot, Leaf folders, Leaf rolJ.ers, Stem borers:, Gundhi' bug, 
! 

birds and rats are main problems in rice-fields. Control of diseases 

and pests in paddy fields is done by spraying chemicals and 

pesticides. 

7. Harvesting, Tureshing and Storage 

The crop should be harvested after about 30-35 days of 5~/o 

flowering when the moisture content in the grain is round 18-20'/o. 

Harvesting and threshing may be done manually or rr.echanically.' After 

threshing the seed must be dr~ed well and when the moisture content 

comes down to about 14% it should be storeo .safely. 

B. Yield 

The average yield of local variety Attey is recorded 700 kgs 

per hectare in west District. The high yielding varieties like 

VLK-39~ Pusa-33 etc. gave average yield of 2500 to 3000 kgs. per 

hectare at Gyalsing, Daramdirn of west District(?). 

Maize --
Origin and history 

Scientists are not unanimol:ls regarding the origin of' maize; 

because no wild forms of maize have been reported to be found 

anywhere in the world. However, the closest relative of maize is 



193 ! 

reported to be Teosinte- a native plant found in some parts· pf. 

Mexico and Central America. Historically it is recorded that first 

time on November 5, 1492, Columbus, the Portuguese navigator ·saw the 

' maize plant in North America. It is believed that from America, the 

Portuguese introduced maize into Africa and India from where it 
\ 

spread to China. This belief has been contradicted by the existence· 

of 11 Murali 11 maize in Sikkim, Bhutan and other parts of North Eastern 

States which resemble the hypothetical maize giving rise to another 

thought to the origin of maize. Currently it is beiieved that·sikkim 

and other North Eastern states to be the second centre of origin 

for maize (8 ). 

Maize in s ikkim 

Maize is the most staple food crop of Sikkirn. It has a wide 

range of adaptability being grown in Sikkim in areas hav fng elevations 

ranging from 1000 it. to 8000 ft. Maize is grown in Sikkim in all 

types of soil slopes·and even in adverse climatic condition. 

tromp Improvement work on Maize 

Under maize improvement prograrr;me mainly its ·breeding work 

is studied. Various methods of breeding works are practised. They 

are the following -

1. Mas~lection 

It is practised by selecting desirable individuals from 

the main crop and planting in mass. 
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2. Ear to ~Selection 

This method co~sists of growing and studying the progeny 

of each selected ear in a single row and continuing selection from 

the better yielding rows. 

3. Self and Cross Fertilisation 

After. the discovery of double cross by Jones in 1917, seed 

production of hybrid maize assumed commercial importance. Hybrid 

maize is a cross of desirable parents. The process involves 

selection of parent material, production of pure lines and then 

production of hybrid maize see-d. The hybrid maize varieties 

recommended for cultivation are Himalayan 123, .Ganga 101, Ganga 

Safed-2, Ganga-3, Ganga-4, Hi-.starch, Ganga-5, Ranjit and Deccan. 

One great disadvantage of hybrid maize is difficulty in 

the production process of hybrid maize seed. In a hilly state like 

Sikkim a suitable place for producing hybrid maize seed hardly 

exists since it requires considerable distance ,-for isolation. 

Another disadvantage of hybrid maize is that farmers have to buy 

fresh seeds every' time from the hybrid seed producers. 

Hybrid maize seed is· therefore being rep-laced by composite 

seeds. The composite seeds are developed from superior races and 

varieties of maize. Composite maize has an advantage over hybrid 

on the ground that the seeds can be used upto six generations 
I 

unlike hybrids. The farmers need not purchase fresn seed every ~ar. 

For c:ultivation a number of composite maize seeds available are 

Amber, Jawahar, Kissan, Vikram, Sona, Vijoy, Diara, Pratap, NLD 

t 
(9) 

e c • 
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Agronomic Practices 

(a) Land Preparation 

In maize cultivation, first of all land has to be prepared 

for sowing of seeds. Deep ploughing is essential by which inner. 

layer of soil is exposed to sun thereby killing insects and weeds. 

Ploughing is followed by clod'crushing and levelling. 

(b) Method of Sowing 

Methods of sowing commonly followed in Sikkim ar~ 

broadcasting, sowing behind ploug0, dibbling by making holes and 

putting seeds. Hov1ever line sowing is recormnended so as to maintain 

optimum 'plant population per unit area for maximum yield. Actually 

broadcasting of seeds is not in a good method of sowing. If over 

plant, thinning shoulc be cone after 25 days of germination. Seed,s 

should be placed at a depth of 4-5 ems. In dry regions deep sowing 

is recommended for better germination. For line sowing, 20-22 kg. 

seeds per hectare is.essential. 

(c) sowing time 

In Sikkim, most of the farmers start maize sowing from 

the day of 11 Sripanchmi 11 which is not a good practice. At Gyalsing 

RE!gional Farm, the; best time recorded for sowing maize seeds .is only 

after the first shower of pre-monsoon rain when there is sufficient 

(10) I 
moisture in the soil • 



Crop Rotation 

The following crop rotation is recorrrnended: 

Maize - Wheat 

Maize 

Maize 

Tori 

Buckwheat 

Maize - Paddy-Potato 

Maize-Paddy-Tori 

Maize-Hillet 

Mixed Cropping 

Maize-soybean 

Maize-Red gram 

Maize-Beans 

Maize-Pe as-r-1illet 

Maize-Ginger. 
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Mixed cropping with pulses is advantageous for maintaining 

soil health. 

(d) Interculture Operation 

First interculture is essential when the plants are of 

about 1-2 ft. height. This operation kills weeds anc also helps 

the plant establishness and strong roots to the soil. Second inter

culture (earthing up) is also essential and should be done before 

tasseling. This prov ioes anchorage to adventitious roots above the 

soil level which then function as absorbing roots. 



(e) Manure and Fertilisers 

I 

I 
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All high yielding varieties of maize require heavy dose 

of manure and fertilisers for good yield. In Sikkim compost manure 

as well as fertilisers such as dolomite, Nitrogenous and Phosphatic 

fertilisers are applied. 

f) Harvesting -

The crop is harvested when they show distinct sign of drying. 

Selection o£ cobs for the next year seed should be done on the 

standing crop before harvest anq should be harvested separately. 

g) Threshing -

Threshing is done manually, or by using hand thresher or 

power thresher. 

h) Storage 

The prevalent practice of hanging maize cobs on ceilings 

of the house or outside on bamboo poles is a good stroage practice. 

Hmvever spraying with o. 012% Malathin at 15 days .J:n:terval controls 

pest infestation. Maize can also be stored in the seed bins after 

drying. 

Yield-

The aver age yield recorded from r anciomly selected plots of 

the general field of NLD composite at Gyalsing is 7450 kg. per 
(11) 

hectare. 
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Wheat 

Origin and history -

wheat is believed to be originated in south west Asia from 

where it spread to India and other European countries. It was 

introduced in the U.S.A. in the 17th century. At present it is grown 

extensively throughout the world(l2 ). 

Wheat in Sikkim -

' 
At present wheat is the major crop grown in almost all 

villages irrespective of elevation and winter irrigation facility. 

The Sonalika variety of wheat \'las introduced in Sikkim in 1975. 

Previously in Sikkim most of the ary and wet lands used to remain 

fallow due to unavailability of suitable crop variety, with the 

introduction of sonalika wheat, the farmers of Sikkim can now 

practise double or even triple cropping in their cultivation with 

irrigation facilities. It is sown in Sik.kim from the last week of 

September and continue upto second \"leek .of December. usually 

·unirrigated wheat is sown in September to october. The crop takes 

about 160-180 days to be ready for harvesting (13 ). 

Crop Improvement \'lork -

Sir Albert Howard and Mrs. Howart were the pioneers in 

starting systematic work on wheat improvement by breeding at the 

Imperial Agriculture Research Institute in bihal;" in 1904. Breeding 

of rest resistant variety of wheat was initiated at Simla in 1934. 

····•.· 
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The crop improvement work till 1960 was restricted to tall 

varieties only with the objective of getting high yield, disea~e' 

resistance, lodging resistance .and grain quality. In 1960, wheat 

'improvement work had a unique break-through with the introduction 

of dwarf Mexican wheats. In 1963, a number of dwarf varieties as 

well as breeding materials were obtained from Dr. N.E.Borlaug and 

experimented in several places in India. Through slection and 

breeding from the breeding materials a number of high yielding 

dwarf varieties lfke Kalyan Sana and Sonalika \.rere developed in 

India which revolutionised wheat production in the country during 

early sixties<14). 

Agronomic Practices 

!. 
Before sowing of wheat land should be prepared by deep 

I I 
I 

.. --~ .. : 

ploughing followed by clod crushing and levelling. One deep plougbing 

and orte shallow ploughing is sufficient for Sikkim condition·. compost
1 

or fertiliser if it ·is to be .applied should be spread unijoUI(Ily 

after first ploughing. 

Time of sowing -

It is influenced by the cr9pping pattern in the sta~e. ' 
I '' I 

Rainfed wheat crop is generally taken after maize in, Sikkim.'. rri 
, I : 

this case sowing of wheat, st~ts from. the th.ir<jl week, of Sep~ember 
I • j 

ana continues upto last week of October. Harvesting of wheat sown 

during this period is done by the end of March. First week of 

october was ~ecorded optimum time of sowing for rainfed crop at 



Gyalsing yielding 4000 to 4200 kgs per hectare during 1981, 1982 

and 1983. 

. 
In the case of paddy-wheat rotation, wheat growing ·starts 

from third week of october·and continues upto the end of December 
I 
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which is harvested by April-l'-1ay., However from the experiment it was 

found that second. fortnight of October to· first 'fortnight of November 

yielded maximum at Daramdim, Tharpu, Dentem!and Heegaon in west 

District. The optimum time reconmencied for' wheat sowing in 1 Sikkim, 

is therefore October-November. 

Depth of sowing 

Wheat seeds should be. sown at a depth of 5-6 ems. Deeper sowing 

affects germination of seed. 

Seed Rate -

'· . I : ·. I 

The bold se.J.ected varieties like,' s.onalika the seed !.!]"ate ~s 

100-125 kgs. per hectare. All other varieties: should be .sown at the 
I I 

rate of 100-120 kgs per hectare. 

Method of Spw ing -

Broadcasting of seeds generally practised by farmers is not 

a good method~ Wheat should be sown in lines maintaining 20 to 22.5 
I 

ems row distance. This method facilitates interculture operation(lS)• 
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Irrigation ·-

For good yield, wheat requires sufficient irrigation.· 

{a) under adequate wate:x;:. supply, four to six. irrigations are 

essential. First irrigation should be given· 20-25 days 

after sowing. The other irrigations should be given at 

I 

late tillering, late jointing, flowering, milk and qough 

stages. 

(b) Under limited water supply condition 

(i) If water is available for only one irri·gaticn. it 

should be appl.ied at the crown root initiation 

stage. 

(ii) If two irrigation are avail able, the first 

irrigation should be applied at crown root 

initiation. stage and the second irr.igation at 

boat stage. 

(iii) If water is available for three irrigations the 

first irrigation shouldbe given at the cr,own root 

initiation stage and the second and third irrigation 

at boat and milk stages respectively. 

(c) Under rainfed condition -

The available soil moisture. shoulo be harves·ted by 

less. tillage and sowing season adjustment such as post kharif orl 

pre-kharif sowing in Sikkime 
.• '•'·•,·0: 
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Besides irrigation, manure and ferti.lisers have to be 

avpl-ied just after ploughing. The type of fertiliser to be applied 

depends on previous crop taken and the type of soil. 

weed Control 

Since wheat is cultivated i.h Sikkim during rabi season weed 

is not a serious problem. Manual weeding is advocated. 

Eorthing up -

One earthing up of wheat crop shouldbe done at the t;ime of 

first irrigation. 

Crop Rotation 

Wheat 

wheat 

maize 

paddy 

Wheat - maize-paddy 

Mixed Cropping 

Mixed cropping with mustard is common in the state·specia~ly 

at places where there is le~s rain.fall. 

Harvesting 

Harvesting should be done manually while threshing should 

be done manually, or mechanically using power thresher. After. 

threshing the seeds should be stored after proper dryirig. 

. ·.····= 
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Yield 

The high yielding var.:tet.y, sona.lika yielded 3600 kgs per 

hectare at Gyalsing. A good crop o£ Sonalika cah .yi€dd upto 4000-

6000 kgs. per hectare in the state{lG). 

History a.nd Origin -

Bar ley is reported to have or ig in~ted :from Asia and Ethiopie a. 

The cultivated bar ley .may have originated tr·o!ll Hordeum agr iocrithan 

or from H. spontaneum, the mild barley· species found in East,ern 

T·ibet. It is a self-pollinated crop. I. 

Adaptation -

Barley is grown mostly in tempe·rate regio.ns, but it is 

also cultivated in sub-tropical regions of the wo.J:"ld. Among cereal. 

crops, it is a hardy crop and it can be grown under d.ry conditions 

as well as under extreme conditions of frost(l 7 ). 

' 
The ideal condition for gro.wing bar ley is moderately dry 

period for sowing, occasional showers ih growing season and good 

weather for harvesting. 

Barley in Sikkim 

Cultivation of barley is of great importance in that it. is 

used as good for man as well as for livestock. It is also used as 

basic raw material in converting it into malt for brewing into 

. ··.·.,,.; 
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liquor. In Sikkim about 8~/o of total production of barley is used 

for brewing ~d the rest is turned into barley powder, or it is 

called 11 Champa11 in sikkim. Champa is easy to digest. It possesses 

demulcent property and hence it is used in dietary scheme of invalids 

and children. After dehusking properly the whole grain is also used 

as rice. 

A number of high yielding varieties of barley are now avail-

able for different agroclimatic conditions. The improved varieties 

of barley introduced by Sikkim in 1982 are Himani, VLB-1, BlB-5 

and Dolma. These varieties are all suitable for cultivating them 

in the hills(1s). 

Agronomic Practices -

a) Land Preparation -- Barley can be grown in different 

soil conditions varying from sandy loam to clay loam. For growing 

barley, land should be prepared by deep ploughing followed by 

ordinary ploughing,·c&od crushing and levelli~g of land. 

b) ·seed Sowing -- Barley is sown during the second fortnight 

of October to first fortnight of November. Optimum seed .tate is 

75 kg. per hectare. In late ·sowing, seed rate snoul<t be kept at 

100 kg. In Sikkim, farmers practice bro adc astirig of seeds wh;ich is 

not good. Line sowing manually, .or sowing .behind the ploughing is 

better than broadcasting. Line sowing when practised the· planting 

distance for row to row should be 22.5 em. The seeds should be 

placed about 10 em. deep. 

. ··~ .. : 
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c) Fertilisers and irrigation -

For good production, both fertilise-rs' and irrigation are 

essential. Experts have recommended 60 kg. of Nitrogen, 30 kg. of 

Phosphorous .and 40 kg. of Potash. At sowing time, half of Nitrogen, 

full dose of Phosphorous and Potash here to ·be applied and half of 

Nitrogen after first irrigation. 

If cultivation of barley is oone on rain water, 30 kg. 

Nitrogen ana 20 kg. Phosphorous have to be used at the time of 

sowing. 

Harvesting 

It matures earlier than wheat. To avoid shattering barley 

sholllc be harvested befoL·e fully matures. A gooc crop yields 400. 

kgs. per hectare (lg). 

:Finger 1'1illet 

Botc:..ny 

Finger millet belongs to Gramineae family with flattered 

stem and ruend modes. It is dwarf in habit. It litters t.rofusely 

and bears at the end of the culms earheads. which consi::.ts of a 

whor'l of finger like spikes, 2 . or more in nurnber. Gn either side of 

the spike spikelets are closely arrang~d. ~ach spikelet contains 

4-6 flowers. The flo~ers are self pollinated anc the seeds are very 



small in size. Its roots are slender and fibrous which enable .them 

to absorb moisture efficiently from the soil. It can, therefore, 
I 

thrive even in drought conditions. Two types of finger millet are 

found. They are - (1) Open type (2) compact .type. The lc.tter is 

11 d II k II • s . kk . ( 2 0 ) ca e Mur ey ln l lm • 

Finger Hillet in Sikkim ·-

In Sikkim finger millet is popularly known as "kodo". It 

i's grown as transplanted crop on well drained and lowly fertile 

soil. In Sikkirn the grain is mainly used for malting and making 

alcoholic beverage called "'Tongba" I or "chang". The millet powder 

is also used in, making bread, .or "cihinro". Its stalk is used as·. 

fodder: in winter. The local varieties of finger millet available 

in Sikkim are, 

(1) N angkatua 

(2) Murkey 

(3 ) Bhadaueey 

( 4) .Pangdure 
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Recently introduced high yielding varieties of finger millet 

in Sikkim are HPB 7-6, INDAF-5, PR 202, VL-101, ~nd VL-204. ~ong 

these varieties VL 101 is found very high yielding and ·has been 

recommended ior Sikkim. Average yield of VL-101 is recorded 3600 

kgs. per hectare as compare9 to Nangkatus which yields on an average 

2200 kgs. per hectare in west Sikkim& 
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Soil 

Finger millet is most suited to light red loam and ·sandy 

loam soil. The soil should have organic matter. 

Time of sowing -

In Sikkim, finger millet is generally grown in Kharif·season 

when there is enough. of rainfall. It is also g·rown as rabi and s-qmmer 

crop. The following months are taken for sowing barley in Sikkim. 

I. MaY,-June to September-october -

Finger millet sown during this period is knmvn as Bhadaurey 

and is commonly grown at elevations of 1400 m. above rn.s.l in·. 

Sikkirn. 

II. July-Au~ust to December-

This is the main crop of Sikkim ana is generally grcwn 

below 1750 rn. above rn.s.l. This is called 11 Mangsirey11 crop. 

III. December-January to March-April-

It is known as 11 Pangdure'' crop and is generally grown on 

slopy or virgin land. ~he cropping season in Sikkim ranges from 

85 to 140 days (21 ). 

crop Improvement work - · 

Improvement work on finger millet by breeding has taken up 

by the IARI,· New Delhi and other research stations. Improvement 

work on finger millet has beeh undertaken in order to evolve high 

.. · ... 



yielding varieties of finger millet with early maturity havi,ng 

lodging resistance as well as disease and pest resistance. 

Agronomic Practices -

a) seed Bed Preparation-

Land preparation starts after the fir·st ~hO\ver of rain. 

208 

Ploughing of land, clod crushing and levelling followed by applibation 

of manures makes the land suitable for sowing.· 

b) Sowing-

In Sikk.im the following methods are followed for sowing-

1) Broadcasting 

2) Dibbling of seeds 

3) Drilling of seeds 

4) Transplanting. 

Broadcasting is generally used for Pangdur grown in December 

to January. Dibbling and drilling of seeds are n·ot common .in Sikkim •. 

The most common method used in the state is transplanting. The 

broadcasted Pangdur crop is thinned out after 20-30 days of germina

tion. 

Seedlings are raised in nursery in the month of May-June 

f-or Bhadaurey cro_t;> and July-August for Mangsirey crop. Twenty to 

twenty two days old seedlings are transplanted in line at the rate 

·.-._-: 
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of 1 to 2 seelings together at'a time in the field. The optimum 

age of seedlings for transplanting is done manually by pressing its 

root with thumb on wet or loose soil. 
I 

I 

Relay cropping with maize is most common practice in the 

state. In relay cropping, the soil with the weeds grown is turned in 

with the help of spade when the maize is still in the fiela. The 

seedlings are then transplanted. Relay cropping is most comnon with 

Monysirey. Bhadaurey is usually grown as pure crop. 

Planting Distance -

rn the case of transplanting row to row and plant to plant 

distance is maintained at 20 em. and 15 em. respectively. 

Intercult'ure -

Finger millet may be given two hoeings for weeding, crust 

breaking and·thinning. Howev~r, the farmers in Sikkim hardly give 

an interculture. Only weeding is done when the crop is about knee 

height. stage. In Sikkim the main crops - Bhadaurey and Manysirey 

are both transplanted. As s.uch no interculture operations are 

necessary except weeding. 

Manure and Fertilisers and Irr~gation 

No detailed study of fertiliser requirement of this crop has 

been undertaken so far in Sikkim. Nevertheless it has been found 

that the crop is responsive to fertilisers. Encouraging results have 

been obtained with 50 kg. Nitrogen, 45 Kg. Phosphate and 22.5 Kg. 

Potash ,per hectare. Half of Nitrogen and whole ooze of Phosphate 
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and Potash may· be. applied at the time of land preparation and the 

remaining half doze of Nitrogen may be broadcasted after weeding. 

when grown as mixed crop as in Mangsirey crop, the maize canopy 

·takes care of weed growth for quite a long time~ In Sikkim finger 

millet gets sufficient rain water during its cultivation and so no 

irrigation is required. 

Crop Rotation --

The following relations of crop are recommended in Si~kim 

Millet-wheat 

Millet-Bar ley 

Mi llet-Potato-Naize 

Mi llet-Pe as-.r-1aize 

Mi llet-1-1aiz e 

Yield 

The average ¥ield of finger millet is 762 kg. per hectare 

in Sikkim. '!;he yield of high yielding variety VL 101 has been 

recorded tipto 3600 kgs. per hectare at Gyalsing, Heegaon and Darap. 

Harvesting -

Harvesting is done by cutting the earheaas with sickles and 

then straw is removed separately. The harvested earheads are heaped 

up for 3;_4 days. During this per£"6({ it unciergoes fermentation. Heat 

also develops inside. This process known as curing is helpful in 

·.· ... ; 
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separating the grain from spikelets. The grains are removed from 

cured earheads by hand threshing, bullock thres.hiny, or by machine 

threshing. Trye grains are winnowed and stored separately. 

Selection of Seeds -

Bold and healthy earheaas are picked up during the first 

picking. They are dried and carefully threshed with hand. Either 

earheads as such, or grains are kept for sowing purpose in the .next 
. (22) 

sowing season • 

Buckwheat 

Origin and History 

The original home of buckwheat is China from where it was 

taken to other countries of the world. Tartary buckwheat was 

originated in Tartaray and Siberia .• It is believed that buckwheat 

' is brought to Nepal, Sikkim, Bhutan and other Nprth Eastern states 

f ~om China (23 ). 

Buckwheat in Sikkim 

Buckwheat is widely grown in· the hilly tracts of Sikkim. 

The area brought under buckwheat cultivation is 2760 hectares and 

total production is 1380 tonhes. In recent years, it is considered 

as crash crop as it fetches more price than rice. It is, therefore, 

grown hot only on hilly dry lands but also as a chief rotational 

crop of paddy and maize in Sikkim. It is grown in elevation ranging 



212 

from 300 metres to 2500 metres in the hills. 

Buckwheat is an important crop of the hill people of Sikkim, 

Nepal, Bhutan and Assam. The flour of buckwheat is used in preparing 

bread, 11 dhinro 11 and quite a large proportion is sued as raw material 

in preparation of liquor. Dehusked buch wheat is taken as rice after 

cooking. Since the crop flowers profusely it helps farmers in keep.iilg 

bees. Buckwheat contains rtA.tin, a glucose which strengthens capillacy· 

blood .vesse.ls and so it is use;f:ul for haemorrhage. 

Crop Improvement work -

So far in Sikk1m, no improvement work on buckwheat is dorle. 

LOcal collection and selection may ~e useful in finding out high 

yielding varieties for irrmediate use. 
i 

Agronomic Practices-

a) Land Preparation -

bne deep pl6ughing followed by ordinary p~ovghing, clod 

crushing and levelling is sufficient for land preparation for sow.ihg_~_-,. _ 

sowing -

Buckwheat is generally broadcasted. sowing behind the 

plough is also a good method. In a hectare of land 65 to 70 kg. 

of common buckwheat and 45 to 50 kg of Tartary buckwheat seeds 

have to be sown. 
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Sowing Time -

In the case of buckwheat-paddy rotation sowing is done in 

.February-.r-1ay and harvested in September-october, while buckwheat-

maize rotation,· the crop is sown in August-September and harvested 
. 

in october-November. 

Fertiliser and Irrigation--

In buckwheat cultivation, there. is no practice of manure 

or fertiliser application in Sikkim. 

Dryland buckwheat depends on rainfall. However moisture 

conservation by ayronomic practices, such as lanci terracing 

levell.i.ng, or less tillage method may be adopted. 

Harvesting -

Buckwheat should be harvested when 6~/o to 7~/o grain is ready 

1or harvest, because all the grains do not ripe at a time. The crop 

should be harvested· and dried on threshing floor for a few days'. 

Threshing ~s done with the help of a stick. G:rains may be cleaned 

by winnowing and stored a£te.·r proper drying. 

Yield -

Average yield of common buckwheat is recorded to be.about 

1164 kg. per hectare in Gyalsing, 'West Sikkim (24
). 

i I 
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Pulse Crops 

'rhe use of pulses with cereals is a common practice in 
1 

India. The practice is considered to be scientific due to the 

presence of high protein content in pulses which are required for 

balanced food for a large population. The adva.ntage of growing pulse 

crops is that they can restore fertility of soil. 

Among pulse crops grown in Sikkim the important pulse crops 

are black gram and horse gram. 

Black Gram 

Black gram is a native of India. Its plants are small shrubs 

of about 30 em. in height diffusely branched with leaves and sbems 

covered with rough reddish hairs giving the plants a dark green 

appearance. Its flowers are ·yellow in colour and self-pollinated. 

! 
Pods are long, slender and cylindrical either black, or greenish 

I 

in colour and contains 8 to 15 seeds. 

Black Gram in Sikkim -

Black Gram known in Sikkim as 11 kalo dal" or 11 Pahe li dal11 

occupies first important place among pulse crops. It is grown only 

. in lower, hit regions and in summer. In Sikkim it is usually relay 

cropped with maize. Black gram is divided into t•.vo distinct 

varieties -

(a) -Large and black seeded 

(b) Small and green seeded. 

·I 
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The black seeded variety is either early, or late maturing 

while the green seeded are early maturing varieties. Varieties of 

black gram available for cultivation in Sikkim are local Kalo dal, 

local Paheli dal, T-9, Gwalior-2, Ujjain-4 and W.B-17. Out of these 

varieties Paheli dal is more commonly cultivated and fetches higher 

price than "kalo dal" in the state (25 ). 

Agronomic Practices -

The crop does not require fine seed bed. One deep ploughing 

followed by ordinary ploughing, clod crushin~ and levelling are 

sufficient. Like other pulses, it is rarely manured. 

Seed Rate and Time of sowing 

The seed rate of black gram is 10-15 kg. per hectare for 

grain and 18-20 kg. for fodder. The seed is either broadcasted or 

sown behind the plough. The crop is ready for harvest in 90 days. 

It is commonly grown in paddy field bYnds. 

Crop Rotation and Mixed cropping 

1. Maize - Maize-black gram as m'ixed 

2. Mp.ize black gram. 

3. Paddy black gram on paddy field bunds. 

Harvesting and Threshing -

Plants are harvested when tf!e poas are ripe. The oelay in 

harvesting may result in shattering of pods. The plants are 

uprooted from the field and carried to threshing floor where it is 
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stocked and threshed later on manually with sticks or bullocks. 

The grains are cleaned or dried before storage. 

Yield 

A pure crop of black gram may yield 500 to 600 kgs •. per 

hectare (26 ). 

Horse Gram 

In Sikkim horse gram is known as "gahat 11 • It is popular and 

grown as a dry crop in South and west Sikkim under moderate rain-

fall. The plants are thin, climbing, bushy type with height of 

30-45 ems. with slender stems anO many branches coming out from the 

base of the plant. The plants bear pods 3.5 to 5 em. long and 0.6 

ems. broad with seeds which are brown, mettled in colour. 

The importance of the crop is mainly aue its medicinal 

properties considered to be useful for patients suffering from 

urinary troubles arid measles. The plants can be used as green 

cattle fodder as well as concentrate ration to cattle. 

·' 

In Sikkim so far no improvement work on this crop hap been 

done with the result the local varieties available are mott,led 

and brown seeded ones. The new high yielding varieties need to be 
developed and distributed to farmers. 

Horse gram is grown as pure crop in Sikkim after harvest 

of maize crop in August, September. with a single ploughing land 

preparation for sowing is complete. In Sikkim it is sown either 

·.·.,.; 
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by broadcast or in the lines of 20-25 em. apart. About 45 kg. 

seed is required for a hectare of land. 

weeding is done, but in' practice no manuring is applied. 

However, 10 kg. Nitrogen and 40 kg. Phosphate may be recommended 

for manuring the crop. 

The crop is harvested by putting out the whole plants and 

threshed with the help of stick. The yield is about 400 to 500 kg. 

per hectare (2 7 ). 

Origin 

Soybean is reported to have originated in Eastern Asia. 

It was introduced in India in 1880 A. D. According to the Ch,inese 

records it was considered as the most important legume in olden 

days. 

It belongs to the family Leguminoceae. The plant is usually 

erect, bushy and rather leafy. It has alternate tri fliate leaves 

orate or lancelate in shape which turn yellow and full off at 

maturity. The leaves, stems and pods are normally covered with a 

grey or brown pubescence. 

Soybean in Sikkim 

soybean is a kharif crop grown in June-october. It thrives 

when the temperature and humidity are quite high. In Sikkim about 
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2,300 hectares of land are brought render soybean cultivation. It 

can be cultivated in almost all dry fields either as pure or mixed 

crop with maize or orchards. It is grown even in paddy field bunds 

in Sikkim. Evidently this crop has scope for increasing area for its 

cultivation as well as its production to supplement the. protein 

-requirement of the people of the state. since soybean contains 38"/o 

to 42% protein, it is widely being included in .the world food 

programme. 

A ptesent, low yielding local variety of soybean is being 

cultivated. Now high yielding varieties of soybean are yet to be 

evolved. 

Agronomic Practices -

If soybean is grown as mixed cropping with maize, land 

preparation done for the maize crop is sufficient. In mono-cropping 

one deep ploughing and one ordinary. ploughing, clod crushing and 

levelling is sufficient. when grown in paddy field buncts, direct 

seedling by opening the soil with the help of a sickel may be done 

with ~ppropriate spacing< 28 ). 

varietal Selection -

Good quality seed is one of the most important basic inputs. 

A good quality seed must have varietal purity, viability and 

uniformity in size. Soybean variety must .ce se.lected according to 

its ·suitability for a particular tract. In Sikkim adoption' .trialrs 
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of soybean were conducted at Gyalsing Regional Farm in 1~82. The 

variety Gyalab was found to be the highest yielder and hence 

recommended for cultivation in the state. The variety Bragg. though 

considered to be the highest yielder in India, is found to be 

unsuitable for paddy field bunds as it is a taller variety. Another 

variety JS 78-44 is found comparatively dwarf ranking fourth in 

yield, is recommended for paddy field buncs. 

Seed Rate -

About 75-100 kg. of good quality seed per hectare is optimum 

and rate& This provides a distance of 5 em. spacing and a population 

of about 4 lakh per hectare. If it is grown as mixed crop seed rate 

depends on the. type and ratio of main crop. 

Seed Treatment -

To ensure good plant population, the seeds may be treated 

before planting with fungicide and Thiram 3 to '4 kg. seed to protect 

from fungal infection. 

Seed Innoculation -

Innoculation is also important and has to be done with a 

culture of Nitrogen fixing bacteria called Rhizobium culture before 

planting. Seed innooulation is very impo1.tant for getting higher 
. . 

yields. Seeds are moistured with water and theri. soybean culture is 

mixed at the rate of 0. 5 gm/100 kg. seed. The culture used should 

be fresh and culture mixed seed should be kept in shade and sown 

immediately. 

.-~ . : 
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Sowing 

sowing soybean seeds should be done either with the help of 
f 

seed drill or by manual labour maintaining a distance of 5 em plant to 

plant and 30 to 45 em. row to row and 3. 4 em. deep. 

If it is sown as mixed crop with maize, row to row distance 

should be kept 60 em. and in between two rows of maize one row of 

soybean. Plant to plant distance in maize and soybean should be 

20 em. and 5 em. respectively< 29). 

Manuring-

If cultivated as pure crop, Nitrogen 30 kg., Potash 20 kg. 

and Phosphate 80 kg. per hectare are reco~mended. 

Intercrop of soybean does not require additional fertiliser. 

Being a leguminous crop it does not req~ire additional Nitrogen, 

becaus~ it fixes atmospheric Nitrogen through its root nodules. 

Simultaneously· it ~also helps to partly fulfil the Nitrogen 

requirement of the main crop. 

weed, Pest· and Disease control -

Hand weeding at 30 and 45 days after sowing will be 

sufficient. On hills attack of· disease on soybean is very low. 

Spraying rnixtur.·e of 1 litre Metasytox with 1 litre Thoicen in 

1000 litres of water per hectare should be given 2, 3 times in 

a season at 15 days interval to control cut worms and other insects 

9}~ Aldrin 25 kg. per hectare at the time of lane preparation should 

be applied. 

·.-... ; 
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Harvesting and Threshing 

Harvesting ~hould be done.when the leaves of soybean becom~· 

. yellow and pods colour· changes to light brown. Threshing '~houl<il be. 

done manually or ~echanically. 

Yield-

Soybean if grown as pure crop average yielo will vary from 

1500 to 3500 kgs. per hectare and in the case of intercropping, the 

yield varies from 1000.;,1800 kg/hectare depending on v a.r iety and 

production technology(3 0). 

Soybean has a good prospect in .Sikkim. Even if 5)% of IT!aize 

field is inter cropped with this crop the total area increase to 

about 15,000 hectares with a proouction potentiality of 15,009 

tonnes in the state. 

Oil Seeds 

With industrial growth and ever increasing aemand for 

vegetable oils,, the cultivation of oil seeds is assuming greater 

importance than in the past. Among oil seeds rape and mustard 

and soybean may be mentioned. 

Rape and Hustard 

Origin anq History 

·.· ... ; 

From the available records, it seems '.that mustard 
1 

originated 1 

in China from where it was bro\lght to India. 
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f.<.ape and mustard belong to the family 11 Brassica sp~ 11 • The 

plants are biannual or annual herbs with a pungent smell anq its 

flower has four petals arranged in the form of a cross. Flowers are 

yellow, six sterr~ns and the seeds are borne in two called pods. 

Rape is a winter annual of 45 to 150 em. height and mustard 

is a rabi annual of 9.0 to· 180 em. height (
31

). 

I 

crop improvement work on rape and mustard has not yet been 

done in Sikkim. 

Agronomical Practices 

a) Seed bed preparation-

Fine well levelled seed bed is required for rape ·and mustard. 

One deep ploughing followed by one ordinary. pl'oughirig, clod. crushing 

and levelling is essential •. About 5-6 kgs. seeds of mustard are 

required for sowing one hectare. The seeds are generally broadcasted. 

Line sowing is best when it is grown as pure crop keeping the 

distance of row to row 30-35 em. apart. The seeds being very small 

should not be sown in furrows. When plants are 7-10 em. high they 

should be thinned so that the distance between tw6 pJ_ants is about 

15 em. 

Manuring -

For growing rape and mustard fertilisers requirement· is 
I 

20 kg. Nitrogen, 15 kg. Phosphate and 25 kg. Potash per hectar:~. . ! 

The entire dose should be applied at ti1e time of sowing. With propef,. 
' I 



223 

manuring, maximum yield of 1,800 kg. per hectare was obtained at 

Gyalsing. 

Harvesting -

when rape and mustard .are ripe, leaves become yellO\v and 

plants are uprooted or harvested with the help of sickles. While 

harvesting care should be taken to avoid shattering of seeds. 

Threshing is very easy and is aone with the help c:if ·a stick. 

Yield 

Average yield of rape ana mustard in India is 497 kg/hec. 

use 

Mustard is usually used as edible oil, as condiment., as ' 

medicine etc. Rape oil is ased in the rr.anuf acture of greases. Oil 
! 

cake is used for feeding cattle and manure. The oil cake contains 

(32) 
4. 5% Nitrogen •. 

Tuber and Root Crops 

Among tuber and root crops grown in Sikkirn potato is the 

most important. At present, it is grO\vn as a commercial crop. It 

is an annual herbaceous plant, reproduced by means of tubers. The 

tube are underground stems and· ·trom them hew ·shoots are produced. 
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Origin and History-

The cultivated potato "Solanum tuberosum" originated around ... 

lake Titiccaca in Bolivia and in Southern Chile. The potato plant 

was used as an article of food by the Mayas, .Incas and Red Indians 

in central and south America. It was taken to Europe by navigators 

during the later part of the 16th century and in India during the 

17th century. Hooker in his travel reports has mentioned that during 

his visit to Sikkim in 1848, a red variety of po·tato had been 

included as food crop in Sikkim <33 ). 

Potato in Sikkim-

In Sikkim potato is grown in 1,930 hectares producing about 

6, 645 tonnes. west Distric't contributes about 7r:!'/o of the total 

produce. In Sikkim potato is grown mainly for seed. About 9~/o of 

the total produce goes for seed purpose. 

Sikkim potato is famous· for seed. Himachal Pradesh also 

produces seed potato, but it cannot be used as seed in the plains 

in the same year. Potato needs dormancy period of about 60 days. 

In Himachal Pradesh seed potato is harvested in ·october-November 

and by that time potato sowing in ·the plains is already late.' 

Whereas in Sikkim seed potato is harvested in August-Septemb~r and 

reaches to the plains for .seed by November which is the p~ak season 

I for Sowing potato,. By time it reaches the plains, 'the dormancy 

period of about 60 days is over and so the Sikkirn seed potato can be 

used in the plains in the same year. 
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In Sikkim the most important seed-potato growing blocks 

are the following: 

~e 7.1 

seed-potato Growing Blocks in Sikkim 

--
west District East District south 

District 
North 
Di-strict 

. ·.-._.: 

-------------------------·----~·-----------~ ·-----------------------------
1. Ribdi 1. Zaluk 1. Ravangla 1. La-chen 

2. Bhareng 2. Phadamchen 2. Damthong 2. Thangua 

3. Okharey 3. Gnathang 3. La-chung 

4. Thambong 4. Tokche 

s. Tikpur 

6. Buriakhop 

7. Sankhu 

B. Beg a 

9. Hanebong 

10. Sopakha 

11. Yoksum 

--------------------·------------------ -------·-""--- ______ ! 

The seed potato of Sikkim is exported mainly to wes,t Bengal 

and Bihar. In Sikkim the Agriculture Cepartn1ent has recorranendetl. 

the variety kufri Jyoti for the cultivation of .seed potato (34 ). 

Climate 

In potato production, climate plays a very important role. 

In cool regions and under long day condition, it grows best. uncer 

short day conditions flowering and vegetative growth are restricted 

and sometimes fully suppressed. 



Potato can be grown upto snow line. The hilly regions with 

environment free from virus, are suitable for raising seed potato. 

Himachal Pradesh, the hilly regions of U.P. and Sikkim supply 'the 

bulk of the Hill seed potato for the plains of India. 

Crop Se9sons in Sikkim 

There are three crop seasons in Sikkim. They are-

1. Spring Season --

In spring, potato is grown in mid and lower e lev at ions 

specially in paddy fields with good irrigation facilities. The 

spring crop is the main vegetable potato of Sikkim. The crop is 

planted in December-January and harvested in June. 

2. Main crop 

This contributes ·for 90"/o of potato area in -Sikkim. 

This Crop is planted in .January-March and harvested in August 

September using previous crop seed. This crop is mainly grown at 

higher hill~ above 1400 m. This is the only source of seed potato 

in Sikkim. 

Method of Planting ?otatoes 

In planting potatoes, usually the following methods are 

adopted -
I 

1. Ridge Method 

2. Double furrow Method 

3Q Single furrow Method 

4. Flat Method 

5. Heap Method 
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1. Ridge Method -

Under this method. ridges are made at a distance of 45..:.60 em. 

with the help of spades and planting of seeds is done on ridges. 

2. Double furrow Method-

In this method, shallow furrows about 5 em. deep are made 

about 75 em. apart and manures are applied. The tubers are planted 

on both sides of each of the furrows, thereby making a series of 

two consecutive rows. Immediately after planting tube.rs . have to 

be covered. 

3. Single Furrow Method-

This method is very common in Sikk.irn. In this.method furrow· 

is nade at about 60 em. apart and 5 em. deep in which the manure 

and fertilisers are applied. The tubers are· planted at the centr:·e 

of the furrow and the seeds are covered irrunediately after planting. 

4. Flat Method-

In this method tubers are planted in flat bed and ridges 

are made after germination of the tuber. 

5. Heap Method-

Adopting this methdld·, pits of about 10-15 em. deep · <;3-nd 

30-40 em. wide are.made keeping 90 em. apart. In the ·pit manure, 

is applied and 3 to 4 tubers are planted arou~a a heap and 

immediately covered with the soil around. 
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Intercul ture 

Earthing up and weeding should be done when the plants are 

15 to 25 em. high. Tuberisation starts imeediately after germination., 
I 

Early earthing up makes the soil loose and favourable for tuber I 
1 

I 

growth. Second earthing should be done depending on crop condition. 

Crop Rotation 

Potato is generally grown in bhe intensive cropping system. 

It is rotated mostly in one year rotation. At higher elevation, 

i.e. above 2500 m. above m.s.l. potato is generally mono cropped. 
I 

other common cropping patterns, taking pota·to as the base crop, 

are as follows in Sikkim-

Potato Maize - M!illet 

' 
Potato - Maize - Paddy 

Potato - Maize - Pulses 

paddy 

.Pulse 

Harvesting and Grading-

The crop should be dug out when the tuber skin is hard 

enough to stand handling during harvest ana transport from field 

to store. Harvesting should be done carefully in order to avoid 

damaging underground tubers. The bruised tubers get alarming 

infection of soft rot or dry rot after harvest. 
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The produce of the seed crop after drying preferably in 

shade~ should he graded in three sizes of large above 60 gms, 

medium 30-60 gm. and small below 30 gms. The average yield of main 

crop is 3,360 kg. per hecta~e in Sikkim(3 S). 

Among cash crops grow'n in Sikkim, · large cardamom ?nd finger 

assume a very great importance. 

The large cardamom is the most important traditional cash 

crop of Sikkim mostly grown between 1,500-2000 m. above m.s.l. 

having the largest area and the highest production in India. 

The large cardamom has been in cultivation in Sikkim since 

time immemorial. The explorer and .naturalist Mr. J. c. White ?fld 

Mr· J.D. Hooker had mentioned large cardamom as a potential crop, 

grown in semi-irrigated g~ound with· plenty of shade and good 

drainage in Sikkim. It is a native crop of Sikkim from wHere it 

spread to neiq;hbouring areas like Darjeeling, Eastern Nepal 1 khutan 

and North Eastern states. The presence of wild species locally 

known as 11 Churumpa11 and tre~endous variability within the cultivated 

species in Sikkim support the view of its origin. 

Large cardamom is the most important .revenue earning crop 

of Sikkim. According to the Agriculture Census of 1980-81 the area 

brought under the crop in the state is estimated to be 14,047 

hectares. The annual production of dried capsuls is about 3, 512 · 
· ... ; 

tonnes in the state. This contributes about 7~/o of total production 

of India (3 6 ). 
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Plant Characteristics 

Th~ crop belongs to the natural order Scitamineae'and the 

family Zingiberanceae. The plant is a perennial herb·having sub-

terranean rhizomes which give rise to several leafy shoots and 

panicles. The bearing plant ranges in height from 1.8 to 2.5 metres. 

On an average the number of leafy shoots per healthy clump varies 

from 25 to 30. The leafy shoots coming upright or slightly s,tarting 

are formed by the long sheath, like leaf stalks which lie one above.-.,' 

the other. These·- are slender cylindrical and' greenish or pinkish 

in colour, depending on the variety. The leaves are green, or dark 

green, glabrous on both surfaces with acuminate apex, more or less 

unlcostate, parallel venation and alternately placed, lanceolate 

generally 40-50 em. in length and 8.11 em. in width. 

Flowers .are zygomorphic, hermaphrodite, yellow to bright 

yellow in colour, and cross pallinated by fe~s. The fruit is a 

glabose triloculate capsule,, dark pink, or reddish in colour. The 

colour od dried capsule is reddish known to dark brown. On an 

average, the number of panicle ranges between .10-15 containing 

several number of aromatic s~eds in each cell• The ripe seeds 

are brown to black in colour and are embeddeO. with a sugary 

(37) 
mucilaginous coat • 

Varieties -

There are four well known ct:ltivated varieties of large 

cardamom in Sikkim. They are-
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1. Ramsey 

2. sawaney 

3. Golsey 

4. Ramnag 

1. Ramsey-

This is the most popular variety and widely adopted at 

different elevations. It bears smaller capsules, but have good 

yield potential in favourable conditions. This variety performs well 

at higher elevations as it resists consider ably the frost. It is 

very susceptible to 11 foorkey 11 virus diSease. 

2. sawaney -

This variety is widely adopted at mid elevation and matures 

earlier, i.e. in August. It is highly susceptible to 'Chirkey' 

virus disease. The leafy shoots are taller, leaf lammina broader 

and shorter than Ramsey. The capsules are bolder than that of 

Ramsey. 

3. Golsey-

This variety is exclusively for lower elevations. The plant 

is shorter, leaf larnmina, broader and shorte;r · arid capsules bolder 

than that of Sawaney. It is fairly resistant to 'foorkey• and 

'Chirkey' virus disease, but 'it is not high yielding. However due 

to bold size of capsules, it fetches premium price in the market. 
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4. Rarnnag-

It is more popular in higher elevations. It is more or less 

on i~termediate type of Golsey and Sawaney. The fruits are bigger 

in size and dark brown in colour. It also fetches maX:imum price in 

the m~ket (3 B). 

Cultural Practices-

In S ikkim large cardamom is planted as pure crop under sh
1
ady' 

trees on hilly slopes. It thrives well in cool temperature with well 
t 

distributed and plentiful rainfall about 2000 mm. per annum. The 

crop grown on well drained soi_ls having good depth, plenty of leaf 

would or humus and alrendant soil moisture with cool shade gives 

higher yields. 

Propagation-

Propagation is done by the following methods 

1. Raising seedlings from seeds in nurseries and transplanting 

. them. 

2. Separating rhizomes from a clump of la_r:ge growing plants and 

planting the individual rhizome with one or two pseudo stems as 

separate plants. This method is easy ana common in practice. 

Methods of seedlings Raising i·n Nurseries - ·' 

In the past farmers used to propagate large cardamom through 

rhizomes due to the lack of seedlings raising ,technology. since the 
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establishment of Cardamom Board in 1979 scientific technology has 

been made available for raising seedlings. The nurseries set up at 

Gyalsing, Kabi, Marchal\ in Sikkim and Kalimpong in Dar jeeling 

district here started raising seedlings of large cardamom and 1 

distributed about one. lakh seedlings raised scientifically ,fo~ the 

·first time in 1980. 

The Method of seedlings raising of large cardamom 

a. seed bed preparation-

A standard bed size of 6 em. long and 90 em. broad and 

1.25 em. height with a distance of 45 em. from bed to bed should be 

prepared for watering and weeding purpose. Seed bed should be well 

worked removing small stones, weeds, stubble etc. ·Compact manure 

should be added in the soil at the rate of 10 tonnes per hectare 

and ~ixed well in the soil. 

b. Seed selection and extraction-

well ripe capsules should be selected from a desirable 

mother plant. These capsules should be washed ana seeds extracted 

in a shady room and washed thoroughly to remove the greasy things 

from the seed completely. Before sowing the seeds should be mixed 

with ash and dried in a shady place. 
';., 

c. Seed Treatment-

For better germination seeds have to be .treated with a nurnl:Ser 

of chemicals such as Nitric Acid, Sulphuric Acid· in oraer to soften 

. .·._.; 
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the hardy outer part of the seed. This techniqlie is called 

scar if ic at ion of seeds. 

I . 

Besides chemicals, se·eds may be soaked for 24 hours in 

cowdung water and dried in shade. 

d. sowing and Sowing Time -

November is the best time for sowing. Seed beds should be 

forked well at the time of sowing. A hard stick should be pressed 

on beds for making rows of· seed sowing. Sixty r.ows in a standard 

size seed bed about 10 ern. apart should be made. 60 to 65 seeds 

will be sufficient f~r one row sowing. The seeds should be covered 

and the bed levelled. 

f. Planting -

The area selected for new plantation is prepared by clearing 

under growths beneath the shady trees and overcrowding trees. The 

shade trees used in cardamom plantations are •utis' (Alnus 

Nepalensis) •sour• (Betula species) Chilaune (Schima wallichii) 

1 Panisaj • (Terrninalia myriocrpa), 1 pipli !, (Buck landia Populnea) 

etc. 

e. Transplantation-

Seedlings uprooted from the primary nursery should be 

transplanted in secondary beds in a distance ~of 15 em. In a bed 

of 90 em. 5 rows seedlings can be transplanted. After transplanting 

wat~ring, weeding, mulching, manuring should be essential. Dried 

leaves will be good for mulching(39). 
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g. Irrigation-

Large cardamom is a send-irrigated crop. It requires sufficient 

quantj,ty of soil moisture 1 but water stagnation: in the root zone is 

not tolerated by the crop. Hence irrigation is :essential at lower 

elevation where rate or eva@oration from the soil is more and also 

in places where canopy is poor. sufficient irrigation is requiJ·ed 

after .harvest of the crop, i.e. from October to January and also 

at the time of flower:ing, i.e. in the month' of April to May for 

better fruit setting( 40). 

After care-

The vegetatively proJ;?agated plantation starts fruiting after 

three years and the seedling tranpplanted after 4 to 5 years. Pseudo 

stem dies every year and is replaced by the new shoots. Every year 

during the month of August to October the ole ~d dead pseudo stems 

should be removed right from the rhizome level to avoid crowding 

of pseudo stems. These removed pseudo stems with leaves, bushes anc 

ferms cleaned during this period should be use.c:l as mulches. Mulc.hing 

has the following advantages-

1. It conserves soil moisture and avoids land slides. 

2. It enriches organic matter in the soil. 

3. It maintains soil temperature. 

A. It suppres~es weeds. 
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Harvesting-

The harvesting of fruits starts from August continuing 

upto NOVember. The fruits have to be harvested by cutting peduncles 

and taking out whole panicles. The operation is one with the help 

of locally made c;hisel shaped knives. The ripe fruits have to be 

separated out of the panicles and then drying ana curing strarts(4l). 

Curing and inf,luence of curing on quality-

The large cardamom capsules are fleshy while harvesting 

and depending upon the weather, maturity stages, seed control and 

the thickness of the capsule wall', the moisture content varies 

between 72.85% • The outer layer of capsule wall are echinated and 

can be removed by rubbing after curing. The colour of the fresh 

capsules may be light pinkish, brownish pink, or dark pinkish 

depenaing upon the variety and becomes darker .after curing due to 

shrinkage of the surface area. The retention o~ natural colour in 

the course of curing is a positive index of quality. The flavour 

const-ituents are high.ly volatile and easily lost with direct heat 

and high temperature. It is necessary to adopt appropriate· ~uring 

technique which involves indirect heat, optimum temperature' 50-56 c, 

rapid air Circulation within and eahoustion of moist air from the 

drying \mit. 

For curing, the following methods are follmred in Sikkim-

1. Local bhatti system-

This is a traditional system of curing large cardamom which 

is still practised largely in Sikkim. This practice has been 

: 
I, 
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developed by the growers in such conditions when the harvesting of 

highly perishable fleshy capsule coincides with mid and late mm1sooris 

and without any assurance of ;5Uhny days. With the· easily available 

forest fire wood as fuel in earlier times, th~. farmers had been 

adopting this practice all along which tends to continue till today. 

Bhatti consists of a platform of bamboo mat of varying siz.es 

2. 3 m along sides and supported on woocen beams acress stone or mud 

walls, the height of which ranges from 1. 5 to .2 m. The raw cardamom 

is spread on this platform to a thickness of about ~0-25 em. 'l'he 

Firewood logs are burnt unqerne ath. ·rhe bhatti is eaually protected 

by an overhead pandal against.rain. It needs continuous attendance 

for burning fire wood and occasional stirring of capsules through-

out the drying process which normally takes 2-3 days. The cured 

capsules are rubbed manually on floor, cleaned· anc packed loosely ! 

in gunny bags. A few farmers use wiere mesh instead of bamboo mat 

and temperature covers instead of woo'cen pandals for bhatti 

operations. 

2. Flue-pipe system-

This practice is currently introduced by the Spices Board 

set up by the Ministry of Commerce, Govt. of India, as a'part of 

extension and developmental activity in .Sikkim. This practice has 

been developed in.order to Fetain the original colour and '£lavo~r 
:. 

in the C\ried produce and to avoio deterioration during storage.; 
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The unit consists of a curing house made of concrete walls 

and a permanent roof. The house is divided into a curing hall and 

a furnance chamber. The flue..i'pipe is made of G. I. sheets. Its one 

end begins from the furnace chamber and is drawn into the empty 

space of curing hall, horizontally in parallel, lines above 1. 2 to 

1.4 m. from the ground level. The other and of the flue pipe 

terminates into a chimney at the roo·£ top. The platform made of wire 

mesh and wooden frame is fitted above the flue pipe. If requiL·ed, 

more wooden shelves with wire mesh can be fitted above the first 

platform for accommodating more quantity of raw capsules. The 

firewood is burnt in the furnace chamber to pass hot air through 

the pipes and the surrounding air in the curing halls get heated 

up thereby the raw cardamom spread in single layer on the wire mesh 

draws the heat and moist air diffuses out the capsule which ~an 

be removed by the exhaust fan and ventilators provided in the curing 

hall. This. is an indirect system where smoke and direct fire wood 

and with occasional stiring it takes about 24 to 30 hours for curing 
-~: 

to the desired level. 

In Sikkim and Darjeeling areas there are about 70 units 

cons-tructed on subsidized schemes of the Spices Board. The capacity 

of these units ranges between 1UO and 600 kgs per shift. 

3. Portable Curiqg Chamber-

This is a proto type of "copra drier" developed at Central 

Plantation crops Research Institute, l.C.A~R~ Kasargad, Kerala. 

A few units have also been recently installed in Sikkim for curing 
! 
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large cardamom. This unit comprises of on air heating chamber and 

furnace cylinder with chimney. The air:· heating cha.mbe1. is enclosed 

by asbestos1 sheets from all sides leaving the top open for drying · 

platform of wire mesh and below with little space as much of fr:esh 

air can enter into the chamber. The fire wood· is burnt inside the 

furnace cylinder. The air surrounding the furnace gets heated up 

quickly. and convected upwards through the raw ·c e.idamoms thereby 

drying them up. It takes about 20 ho·urs for curing to the des.ired 

level. It is compact detachable and simple in operation and can be 

fabricated for medium farmer. The unit can be fabricated for either 

50 kg. or 100 kg. capacity for raw capsules per shift. 

4. Improved bhatti system-

It is essentially the bhatti maoe of mud and stone walls 

provided with enclosed furnace with chimney. The furnace cylinoer 

can be mode of used coal tar drum embedded in the mud wal}s, wherein 
I 

openings for burning fuel and chimney are provided through the mud 

wall. The drying platform can 0e mad.e of either bamboo mat, or 

wire mesh. This device combines both the bhatti system and the 

portable curing chamber. This system is as efficient as portable 

curing system and can be adopted by any poor farmer without much 

_external help and can be set up in any plantation site as in the 

bhatti system. The farmers of Ilam in Nepal are reported to have 

adopted this system. 



Use of Large cardamo~ 
240 
! 

The large cardamom is mainly used as spice a~d for food 

flavouring in the form of whole dry capsules,. hulled OT po~dered. 
• I 

The seeds contain 2-3% of essential oil, a pow:erful f lavourihg 

agent very much resembling small cardamom oil.·. 

There is an increased demand for natural products of flavour 

and fragrance in food and perfumery industries and large cardamom 

has _great potential in this sector. It also pOssesses some medicinaJ. 

properties. It acts as a carminative, stomachic, diuretic, cardiac 

stimulant and also a remedy for throat and respiratory troubles. 

• . I 

The commodity is sola mostly in the domestic markets. o'f 

North India. However recently a few countries like Pakistan, 

Singapore, Hongkong, Malaysia, u. K. and other Middle E~.st countries 

are acquainted with the use of large cardamom. Nepal and Bhutan are 

the other two Himalayan countries growing large cardamom(
42

). 

Ginger 

Origin and History-

Ginver is believed to have originated in South East Asia 

from where it was taken to different parts of the world. The 

important ginger producing·countries are India, China, Nigeria and 

Jamaica. In India, K.erala,_i:I<arnataka, Tamil Nadu, w. Bengal, 

Mizar~, Himachal Pradesh, U. P. ,· Maharastra and Sikkim. 

Ginver is herbaceous perennial crop belonging to the family 

Zingiraceae. It is'propagated through rhizomes. The rhixomes give 

1. 
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light green, 15-20 em. long, narrow lanceolate ~ith.a prominent 

midrib. Giner flowers only in a special climate condition. The! 
. (43) 

flowers are small yel,lowish and sp_ecked • 

Ginger in Sikkim-
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i 
Ginger is cultivated in Sikkim from time immemorial~ ;rt is 

commonly used for religious purposes by Limbu 11 Phedangma" and Rai 
' 11 Bijuwa11 wh.tc·h evidently shows its attachment with the people of 

Sikkim from ancient time. At present it is grown as one of the 

important cash crops of Sikkim from sea-level to 1500 metres occupyi_ng 

a considerable area and production which is not rec~rded definitely. 

The local varieties of ginger grown in Sikkim are -

1. Gorubathaney 
.. --~ .. : . 

2. Jorethangey 

3. Bhaisey 

4. Maj hauley. 

1. Go rub at hang-

It is easily distinguished by its larger internodes and 

comparatively pointed apex of rhizome. 

2. Jorethangey-

This varie~y of giner has shorter internodes and blunt apex 

of rhizome. 

I I 
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3. Bhaisey~ 

It is the highest yielder with thicker rhizomes and low 

keeping quality. 

4.- Majhauley-

This is perhaps a mixture of local varieties with medium size 
! 

. I 
rhizome. All these local varieties contain high percentage of fibre 

in rhizome. 

The important ginger .. Producfng ·areas dE Sikkim are t;.he 

following-

west District 

1. Mangaibaria 

Table 7. 2 

Ginger Producing Area 

East District 

---
1. Rhenock 

· south District North 
District 

1 .. - Turuk 1. some 

2. Chakung 2. Rongli 2. sumbuk 
block 1 

3. 

4. 

s. 

T~arpu 3. Pakyong 3. Rateypani 

Gyalsing 4. Rorathang 4 •. .Namthong 

zoom s. Kharndong s,.·-, Mellidara 

6. Pan dam 6~, Maniram 

7. Cirwani 7~ Namchi 

8. Rangpop 8. -Ten1i-T arbu 

--

The impoctant marketing centres of ginger are Melli, 
I 

6rily 

Gyalsing, Rangpoo, Singtarn, Nayabaza.i, Reshi. From these markets, 

ginger is exported to Calcutta and Delhi. 

. I 
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Adaptation-
I 

It is grown from sea-level. to 1500 metres and thrives welt in 

pastral shade. A uniformly diStributed 2100 ·to 2700 mm. annual 

rainfall in best for ginger cultivation. 

soil 

The crop is grown in a variety of soils provided well 

distributed rainfall, irrigation and adequate drainage facilities 

are available. Maxirimm yield can be obtained from fertile b:l.ack so·il 

in hills, but rhizomes grown in .red soil preferred in the market.due 
! 

to its good keeping quality. 

Crop ImprovemQnt work 

NO systematic work on cro~ improvement was carried out in 

Sikkim till 1976 when some varieties as Riode~Janeiro, Nadia etc~ 

were introduced for cultivation. However these varieties failed to 

gain popularity in the state. 

A systematic study on eco type along with improved high 

yielding varieties has been started at Gyalsing Region,al Farm in 

1.983. 

In Sikkim ginger. is mainly~grown .as rainfed and as annual 
, I , 

cro.p during I<hari~.· I~ may be grown' as pure crop or mixed with ! 

once in 3 to 

' ! 
cropping with maize is most common witn rotatfon of 

! ! 
4 year (44). 

maize. M;lxed 

I' 
I 
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~roq~ Practices 

Ginger requires a fine seed bed. The land should be ploughed 

first with a soil turning plough and then two ploughings by an 

ordinary plough. The land should be divided into convenient beds 
! 

and raised 15 em •. high with a spacing of 30 em. between .the beds. . ··. 

"Ginger is planted in shallow pits in rows maintaining 30 to 45 em. 

row to row and 25 to 30 em. plant to plant distance in Sikkim. Bits 

of seed rhizomes weighing 100 to 200 gms. each having 2. 4 beds· are 

planted 5 em. deep. About 40-60 quintals of seed rhizomes are 

required to sow one hectare in the hills of Sikkiffi unlike 18 to 20 

quintals in the plains. Sowing ia done in March-April and the crop 

is harvested in November to December. 

The irrigated crop is watered immediately after sowing~ The 
•' 

rainfed crop when sown pure should be mulched with leaf to protect. 

against sun and heavy rain to conserve soil and soil moisture, to 
;; [ 

suppress weed growth and conse~uently for enhancement of organic 

matter in the soil.· 

When the crop is sown as mixed ·crop with maize, the 

planting distance should be 60 to 90 em. row,to row and the.maize 

is planted in between the rows. weeding and earthing up operations 

are essential and should be done 2 to 4 times depending upon the 

weed growth. 

Manure and Fertilise~ --
, ' 

' ' 

' ' ! ! 
Ginger requires· heavy manu~ing. Compost· i$ applied in pits· 

or rows I . 10-15 tonn'es per hectare 0 An additional dose of fertilfse.i 

: -~ " 

I, 
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75:50:50 Nitrogen, Phos·phorous and Potassium per hectare may be 

required for a good crop. 

Ha.rvesting·_ 

! 

The crop is ready for harvest in 8 to 9 months. The leaves 

turn yellow and pseudo stem dry. Rhizomes lifted with digging fork, 

cleaned of. roots and soil particles and. stored in cool s.hady place. 1 

Curing-

The ginger is. socked in water to facilitate the removal of 

skin. The skin .is scrapped off with pieces Of sharpened bamboo, 

washed and dried in the sun for 3-4 days and hund rubbed. This is 

again soaked in water for 2 hours, dried and rubbed to remove all, 

bi.ts of skin. The essential oil which gives ginger the aromatic 

ch~racter is present in epidermal cell and exussive or careless 
r 

scrapping will result in loss of essential oil. 

Preservation of seed -
'I. I'! 

seed ginge.r should ·be selected before marketing and usually 

(45) 
it is stored underground , 1; ~ 

Fruit Cro,es 

Among fruit crops grown in Sikkim, ·apples and orang~s are 

important. They 1are grown as commercial crops • 

. ' 

i 

I 
'! 
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Origin and History.;_ 

The apple is 
1 

a native of South western Asia. During· 1990J 
! 

the European settlers introduce.d apple in the two valleys of La-chen 
I 

and La-chun9] in Sikkim. Another area in Sikkim where apple :cultivation 

( 46) 
is found is. Yoksum • 

Bqtany-

The apple tree is round-headed, growing 12 metres, or more 
! 

with pubescent long growth. leaves are simple, oval, or elliptiic, 
. ··~. :. 

5 to 10 em. long. The flowers 1'are white, or light 4 to 5 em. across. 

Fruits are variable in shape, size and colcur with depression at 

either end. 

Climate,-

Apple requir~s chilling below 40 F for a period· 6£ t>.YO to 

1 
three months. Hence it is generally grown at elevation from ,1,600 

' . 

to. 2, 300 metres in India(47). 

Propagation - 1 ,'1 

It is generally done by ~udding or grafting on seedlings 

o£ 
! I 

i!i ! ; 

commercial vari,eties. !In ;Sikkim it is generally propagated by 
I ! 1 • 

·tongue grafting on tipsee during winter. Shield budding with bedsi 

of current season's growth is done in June. The buddlings or 

graft lings can be lifted in winter with bare· roots. 
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Planting_ 

It is preferable to plant one year old plants as it .can be 
' I 

established more easily and trained to any shape. Planting 'can be 

done during dormant period. Planting d'istance var,ies according to 
~ 

root stocks used. 

Pollination 

The-apple varieties are either diploids or triploids. The 

diploid v!arieties are self-pollinated, whereas the triploids are 

self-unfruitful and become productive only when they are cross-

pollinated by varieties from the diploid group. 

Varieties 
I 

The common varieties available in Sikkim are the fol1lowing-

I 

1. Cox•s orange Pippin 

2. King of Pippin 

3·. Jonathan 

4. Mr. White 

s. Red June 

6. Charle• s Rose 

7. coxy 

a. Me· Intosh 
1 

9. Golden .Delicious 

10. Red ·ne 1 ic ious 

11. Royal Delicious 

12.r Red Gold 

I. 
I \ ~ 

(48) 

I 
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Manure and fertilisers -

Fertilisers applied in apple cultivation are Nitrogen~ 

Phosphorus and Potash. The application of Nitro.gen increases growth 

and cropping of apple, but too much of Nitrog~~ decreases fruit 

quality like colour, firmness and storage life::., Sufficient quantities 

of Pota·sSium increases fruit size, e'nhances colour development land 
I 

yield. Non-bearing 
1
trf3es require 3p-so g~. of· Nitrogen, 25 fJm.

1 
of 

l l 

Phosphorus and SO· gm. of Potash per plant per year of age uptq 
I 

lOth year. After th~s, the doses are fixed as '300-50
1

0 gm. Nitrogen, 
! 

250 gm. Phosphorus and 590 gm. Potash per plant per year. Application 

of lime is found to 0e beneficial also. Boron and Zina def;Lciency 
I 

in soil also affects fruit. Due to Boron deficiency, fruits have 

. premature full, abnormal fruit shape, necrotic spot in the flesh 

·and sponyness. In case of Zinc deficiency· the .resetting of leaves, 

drying of shoot-from upper portion, poor fruit set and small size 
.. 

-
of fruits are the major symptoms. 

Manure and fe·rtilisers should be 'given.•oiri winter or ih early· 

spring. Phosphatic fertilisers are given in December whereasNitrogen 

and I>otash are,given in spring about 20-25 days before flowering. 

Tl)e manure and fertilisers should be broadcast~ci and mixed in the 

soil(49 >. 

~~~~pg and Training 
I 

The pruning and training of apple are important. ~r~ing 

should be done with three to five main branches and the trunkl should 

be kept clean~ One year old plants are planted:. ii'}, late winter and 
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. are cut back at ao...:1o.o em. q.bove ground. No shoot is retained 

below 50 em~ from ground. A~ the time of first dormant pruning 

the main scaffold branches are cult back to about half .a metre in 
i I 

length. Secondary branches arise from the main. limits. Only a few 

vigorous secondary branches are kept while the other new shoots are 

rubbed off. During the second dormant pruning,_ the crowded, misplaced 

or diseased secondary branches are removed. This process is continued 

for .four to five years, at the end of which eight to ten scaffold 

branches are kept. 

I 

Pruning of ~e9ring trees is essential to maintain 

betv1een vegetative growth 8I;ld fruit pro¢lu~tion. · Too 'much 

a balance 
' I I I 

vegeta"Qive 
! I t 

' ! . ' ' ' ' 

growth reduces crop yield. With proper pruning, a young tre6 should 
. I I 

have an extension growth of about 25 to 50 em. every year, but. 

o_lder trees should make half of this extension growth. 0 lder trees 

\ require more pruning than you~ger ones. 

Thinning of fruit~ 

Thinninp of fruits aids_in increasing the size, colour, 

quality and grade of fruit and facilitates the balance betvteen 

growth and fruit production. The·best time for thinning is as 

early after fruit set as possible. It is desirable to leave one 

fruit for· every 40 leaves spacing about 15 to 20 . em. apart and 
I 

there. is only· ~n~ 1 
fruit per spur < 50)~ 1·-

I 



250 

Harvesting and Marketing-

The harvesting of different varieties starts from June and 

continue upto November. The harvested fruit ca,n, be stored for about 

three to four months at room temperature in :temperate climate~'The 

varieties like Red Delic:Lqu~ cah be stor,ed upto eight months in 

cold storage at temperature of 1 0 to 1. 6 cent,igrade. 

For sale apples are graded under the Agmark Scheme by the 

Marketing Department, Govt. of India, according to size, colour 

and appearance whether the fruits are free from blemishes or not. 

The various grades according to diameter of fruits are-

1. Super (-7. 5 em) 

2. Fancy (7. 0 em), 

I , I 

I 3. .tie lee ted {6.25 em) 
I : ' I' 

' 

4. 
'I 

comnerctia!l ('5 .. 25 em). 

In S ikkim apples are marketed without any grading , and 

fetches a very low price due to the low qua~ity of fuits!. The 

fruits are generally seen fU:ll of diseases,~ .. shooty mould poor 

, ' colour ~ev.elopment. and often fruits are deformed. 

The low quality of fruits in mainly due to unsystematic 

cultivation of fruits and climatic factors :l•ike high rainfall, .. 

scanty sun-shine during ripening etc. ·Improved· orchard manageinemt. 
i . 

practices and regular applipation of fertilisers and pesticides 

'• 

. ·.· .. :•' 

and proper prunin~ may .be useful for fruit quality improvement(Sl)• · 
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Mandarin Oranges 

Oranges in Sikkim-

oranges are being cultivated in Sikkim • from time immemorial •.... , 

It is grown as a commercial fruit crop end belongs to the variety 

of Sikkim Manqarin. 'I'he total area brought under orange orcha.t-ds 

in Sikkim is 2,300 hectares with a total annual production of 

17.190 tonnes. An average tree produces 300 to 400 fuits or about 

30 kgs. 

The Sikkim Mandarin is also called Darjeeling orange. 

This variety is 'generally propagated from seede The tree is 

generally medi':lm to tall w'ith an erect habit, .very den~ely foliaged, 
I 

both thorny and thornless and is a prolific bearer. 

Fruits are depressed, globose to oblate and weigh 100 

to 225- gms. Colour is oran~.e yellow to bright orange, surface 

smooth, glossy, short be'cked, slightly ribbed·~ rind thin, 
1

firmhess, 

so£~ to very short, seg~nts eight to thirteen, juice abundant, 

sweetn~ss and acidity well blended, seeds about 10 per fruit, 

med~um sized. Sikkim mandarin is perhaps one of the finest quality 

oranges. in the worlCl (S2 ). 

Varieties-

The other 1important variet,ies of oran9es are the fo,llo~ing-1 ' 

1. Coorg Mandarin
I· 

It is the mbst important corm.ercial variety in South In<liia. 

It is grown on a large scale in Coorg and Wynad tracts. This 

variety wa~ introduced in Sikkim in 1977. Although it was' found a 



. , 

I ' 

252 .... ,, 

heavy bearer the fruits were found inferior compared to the well 

established Sikkim Mandarin and so it was rejected for cultivation 

in Sikkim. 

2. Nagpur Mandarin-

. 
It is thei most important commercial Va.I:"iety grown in: Nagpur. · 

This variety occupies· the premier position in. the Indian trade. It 

is reported that this variety'does not thrive in other regions of 

the country. 

3. Khasi Mandarin 

It is widely grown in the hilly slopes .of Assam. It is 

the· chief cominercial Variety and comparable to Sikkim mandarin. 

4. Variety Kinnow-

This is hyb~id and is known for its bes~ quality in India. 

This ·variety is reported to be resi;stant to sun-burn and to ~aye a 

richer juice. 
r· I 

. : I -- ' j \ ; . • . \" 'J ·: 

o~anges of !mandarin .varieties a~e to be distinguished I ' .·• I ' 

, ; I' ,. . • I I I 
the ·varieties of syeet oranges. ·The latter are all tight shin 

I ,from: 

• ! 

citrus fruits. The popular sweet orange varieties cultivated in 
. ' 

India are Malta Bilood Red, Mosambi, Sothgudi and Pineapple. Sweet 

oranges require a sub tropical dry climate with low rainfall. Hence 

such varieties are not suitable for cult·ivatio'n ·in Sikkim (53 ). 

l. . I 

. ··~ .. 
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Propagation 
I ' 

The mandarin oranges, a11 over India, c>.re propagated by · ··. · 

seed except the Nagpur santra which is propagated by budding. The 

seedling trees come to bearing late, but live longer. Usually in 

mandarin, -two to three seedlings emerge from each seed. Out of 

these, only the apogamic seedlings are allowed to grow. Such 

seedlings are identical to the parents in grow~h and production. 

Raising of seedlings 

Seeds freshly extracted from mature :t;rui ts, picked f'rom 

selected healthy mother plants are sown in c·ar~~ully prepared 
• iJ . 

raised seedbeds in order to raise seedlings.: The seed bed should 

be·well ploughed and m~nq~e~ with F.Y.M. (Form yard manure). Ali 
! . . 

slimy substance on the seeds is cleaned and dried in shade for a 

couple of days before sowing. The best sowing season is spring. 

The seeds take 20-30 days to germinate and after 3 to 4 months the 

seedlings attain a height of 10 to 15 em. They are then transplanted 

into the secondary nursery beds at a distance of 30 em. row to 

row and 15 em. plant to plant spacing. While transplanting, the 
. : I 

longer tape roots should be pruned back to encourage secondafy root 

development. All side shoots arising withil;l 3 0 em •. of the ·ground · . 1 
. ! · 1 I 

. ' I • I . J 

are rubbed off .t.o get a s·tr~ight stem,~ 'The see:lings of ~<flld~r-tn, 

I ; I ' I " 
orange when 120 to 150 em.- high and 2to'3 ye'ars old are·reaoy for• 

I J 

planting in the orchards. 

Propagation by budding should also be popularise~ because 
I 

the:early bearing of the budded plants will be of great economic 
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advantage over seedling trees. T-budding o"r shield-budding is 

comnonly adopted· for citrus the common root stocks used in. Iridia.· 
. I · .. ' 

for mandarin oranges are rough lemon, Rangpur lime, karna khat ta 

and trifoliates. The root stock about the ''i:hickness of a leac;l pencil 

·is generally budded at a height of about io em. But wood is chosen ,. 

d I t £rcim the roun ed basal portion of semi-mature shoots o~ the curren ! 1 

! 

season•s growth. The leaf-blades are cut off, retaining the leaf-

stalks arouno the bud. Two cuts qre given in the bark of the stem 
; 

of the root stock at a proper height to form aT and the·bud is 

pushed down into the T cut on the root stock and tied with banana 

fibre or polythene. Budding is generally done either in spring, or 
r 

in August-$epternber in North India. The bud:ded plants are ready 

:t;or transplanting in the field after a year when their height is 

about 60 em. 
.'. ;':' 

Planting-· 

The seedlings 'or budped plants are dug out with a ball of 

earth and the top of the plant is pruned so that it doe's not dry 
1 
I ·, 

out due to excessive loss of water from the leaves. In Sikkim, the 

plants are dug out with bare roots, or with: a small ball of earth. 

The land for planting is bench terraced, r1mning parallel to one 

another and one above the other, across the· slope of the hill, " 
\ . . 

ploughed· and all weeds are removed. rn the .. case of budded f[Jlants, 

I, 

the bud-union should be well above the ground. The pits for plantih~{ 

the seedlings or budlings should be well mixed with F. Y~M. (Form 

Yard· manure) or compost. The Sikkim manaarin is planted at a distance 

J 
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of 5 to 6 metre and inter-c~opped when the plants are young. The 

budded plants are planted 4 to 5 metres apart. After planting 

watering should be done. 

Cultural Practices-

The feeding roots of the citrus plants are within 30 to 

45 em. of the surface of the soil. It is, therefore, all cultural 

operations in citrus orch.ards should be superficial. 

Hoeing and weeding --

Frequent hoeing and weeding are essj:!ntial· in keeping down 
I· . ! 

the weed growth and to :maintain :porosity' and tilth speci9-lly ,during 

summer season. For Sikkim frequent hand weeding and light till~ge 

would be better than deep tillage, if it is done thric~ a year<54 ) ol 

Irrigation-

In Sikkim,· citrus orchards are not irrigated, but irrigation 1 
I 

in December to January is most essential, because curing winter 
I 

there. is practically· no rain£ all and the soil gets very ,dry~ : I 

I r 
Irrigation of o~chai:-ds, done at !an f~t:~rnai of 10 rto 15 ?1~ys1 , du~in,g I 

I . 
; ! 

December to January enhances a heclv:y March-April flush anp. good 
- ' ! : 

·. . I 

flowering and fruit set. Irrigation. of orchards iri other. seasdms 

is not requ.i,.red~ 

Inter-cropping -

When the orange seedlings planted are'''youngi the land in 

the orchards is intercropped with leguminous; crops. 

·.;._ 

. - --~- ; . 
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Pruning 

Pruning of a citrus tree is done only at its stage of 
I 

I 
vegetative growth. Except pruning of d,iseased and dried branches, ..... 

I 

no pruning is done once the tree starts bearing fruits. NO definite 

practice of pruning has b·een adopted to shap~ the trees in Sikkim. 

Manure and Fertilisers - · 

The practice of applying fertilisers pas yet to be developed 

in Sikkim. Only F. Y •. M (Farm Yard Manure) is l?eing a_pplied by the 

people in their orange orchards. There is also the practice of tyi~g 

of cattle on individual trees for 3 to 4 nights for manurinCfJ· This 

is the traditional practice of ~pplying mature in orchards. 

Recently farmers have realised the importance o~ applying 
. - '_ 1 

. fertilisers in orange orc~ar?s· !The AgricultUre Department has ·atls9 

! . I ' I started the rejuvenation prograhure since 197·6. The extension workers 
I 

of the Agriculture Department have been tryiilg to popularise·the 

scientific method of orange cultivation •. 

In young citrus plants 5 kg. F.Y.M.- OF conipost, 100 gms.· 

Nitrogen 25 gms. Phosphorus and 50 gm. _Potash per plant per year 

of age is fo,und to be the best. After five ye·ars, this dose. shoUld· 

be fixed as 25 kg. F. Y.M;, 500 gm. 1 Nitrogen,:· 125 gm. Phosph9lius·, 

and 2'50 gm. Pot41~h pe.r; tree per ,year. The F.Y.M. and Ph~.sphot"ic 
! I 

nutrients should· be appli~d .:i,.n Dec.ember to January, 20 c~'· qeep 
- . ,'_' I ~ 

as most of the feeder root~ of citrus are found under this zo~e. 

Potash and Nitrogenous, fertilisers may be applied in 2-3 ,split 

doses during February.;..March, May-June and september-octo}?er. The ;~, 

t 
i! 
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fertilisers are to be applied when the soil is moist. 

The micro nutrients such as zinc sulphate 0.5%, manganese 

sulphate 0.4% borax 0.2% with sufficient lime to make it a neutral 

solution should be sprayed thrice on the new, growth when the leaves · 

are half expanded. 
. .. -._ ;· 

Since leaf nutrient ~status offers a reliable basis in deciding 

the fertiliser requirements of trees, it is advisable to get the 

leaf samples' analysed. 

Plant Protection Measures -

In Sikkim orange trees are often infested with the following 

parasites, pes~s and diseases-

1 • l.Ov anthus parasite-
I 

!! 

If the tree or any branch is found to be infested with th:i.s 
l I 

parasite, the branches and twigs should be· c\~1t at least 3-0. em., 

below the root end of the pa~asite. 
1!1 

2. Leaf miner and Powdery mild~-

If the new flushes are found to be infested with Leaf miner 1 

and Powdery mildew, spraying of Dimecron o,. 01% or Metasyst.ox o. 25% 

in the case of Leaf miner should be done, whereas application of 

Kar.anthane lC 0.29'/o controls Powdery mildew.' After a fortnight. 

interval, this 8praying should be repeated. 

[ 
~ 1 
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3. Trurik and shoot borers and caterpillars-

Tb. control these pests the infested spot-should be located, 

the holes 1cleaned and plug the hole with cotton wool soaked in 

petrol or kerosene and plaster with mud or cowdung. 

!.'' 

4. Fruit Fly-

I ' 

The fruits when about to ripe are infested with fruit fly and 
. I I 

oranges start to fall. To control this pest such pesticides as 
... -~ .. :. 

I 

Malathion 50 EC and Aldrin are sprayed. use pf Pheromones is reported 

to be effective to control the fruit fly(SS)~ 

Harvesting and Marketing -
- ' 

.In Sikkim orange seedlings come to fruit bearing stage 

only in the eighth year and regular bearing from the tenth year. 

I . 
Due to abruptly changing agro-climatic conditions, 1 the 

harvesting periods differ· in different parts· of the state. The 
I 

main harv~sting season of Sfkkim mandarin is~october to Jan~ary. 
,, -

The fruits are ripe when the colour changes from green to. orange. 
. . . ' 

Harvesting is done manuall-Y· Th~ average yield of Sikkirn mandarip , 
lj• I 

varies from 300 to 400 rfruits ~out 30 kg. per tree. A g~?d .t,ree 

can yield upto 2,000 fruits. 

Most of t;he oranges of Sikkim are exported to calcutta 
I 

market. First, after harvesting, the fruits are transported to 

important marketing centres such as Singtam, Jorethang, Melli, 

leg ship and Rongpoo. The fruits are then pack~d in 60 cmx 45 em x 

. 30 em wooden boxes. News papers ar.e used for 'packing. No ind~vidual1 

i 

I 
I. 

I 
! 

I, 

1.! 
I' 
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fruits are packed. The fruits are graded- in three grades, large, 

meqium and small sizes. One box contains 400 fruits of large size, 

500 fruits of medium size and 800 of small size oranges. The call 

fruits are disposed off in the local market. A considerable amount 
(56)' 

of oranges is used in fruit Preservation fact0ry of S,ingtam • 

I 
' ' 

Cropped Areas-
I I 

. I 

The ·areas brought u,nder princip'al crops ~an be presented 
' I 

in the following ~ables-

Table '7.3 

t>ist:ribution of Gross Cropped Area of Sikkim 

cro.p-wise along with the percentage. · 

I 

--------------·--~~--
sl;. 
No. 

1. 

2. 

3. 

4. 

s. 
. 6. 

7. 

a. 
9. 

10. 

crops.· 

Rice 

Maize 

Barley 

.Pulses 

Ginger 
I 

cardamom 

orange 

Potato 

Soybean 

Others 

Total gross cropped area· 

Area 
{Hec.) 

11,640 

. 41,404 

221 

3,755 

1,266 

21,097 

1,772 
' 
l, 036 

1,104 

5,905 

89.200 

Percentage 

13.05 

46.42 

p.25 

4.21 

1. 42 

23,65 

1.99 

1.16 

1.24 

6. 61 

100 

·---------

.. ··~. 

(57) 
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I I 
It is clear from the ab.ove table that the larges;t <?-rea :. 

covered by crop 'maize· in the state 1n
1 

46. 42i of gJ:?oss 
' I, :1 1 

followed b'y crop CardaptOfij Which is, 23. 69'/o Of the gross 
,, I 

and rice covered 1 only 13.0~/o of the gross cropped area of Sikkim. 

'I' able 7. 4 

Distribution of Cropped Area District-wise 

with its percentage 

sl.. Crops 
No. 

1 2 

East 
District 

3, 

Area ( Hec.) 

west North South 
District District District 

4 5 6 
-----...----.;._,_------·---------------~ 

.1. 

2. Maize 

Barley 

4. Pulses 

5. Ginger 

6. Cardamom l 

7. Orange 

8. :Potato 

9. Soybean 

1 o. others. 

Gross cropped 
Area 

.!)OJ$ 
(50.15) 

8600 
(20. 77) 

69 
(32. 22) 

462 
(12.30) 

220 
(17.38) 

4739 
(22 •. 46) 

1527 
(86.17) 

200 
(19.31) 

131 
I (11.87) 

2698 
(45. 70) 

24484 
(27.45) 

I. 

1~ C)2Q 
(22. 56) 

14124 
(34.1i) 

38 
(17. 20) 

758 
.(20.19) 

501 
(39.57) 

5810 
(27. 54) 

I 

211 
(11. 92) 

596 
(57. 53) 

,,. 1085 

(18• 37) 

26043 
(29.20) 

.iUI;lU 
( 9. 28) 

4098' 
(9.90) .· 

4 
(1.81) .. 

4 
(0.11)~-

30 
{2.37)· 

6574 
(31.16) 

10 
(0. 96) 

24 
(2.32) 

1 
{0.09) 

701' 
(11.87) 

12526 
(14.04). 

:!U'JO 

(18. 01) 

14582 
(35.22) 

100 
{49. 77) 

2531 
(67.40) 

515 
·(40. 68) 

3974 
(18.84) 

24 
(1.35) 

216 
'(20.85) 

678 
(61.41) 

1421 
(~4. 06) 

26147 
(29.31), 

state 

'7 

. ··~ .. : . . 

llc.o!U r 

100 

414'04 
100 

22'i 
100 

3755 
100'

1 

1266 
100 

21097 ' 
100 

1772 
100 

1036 
100 

1104 
100 ' 
5905 I 

'100 

I, 
I' 

89200 (58~ 
100 .i 

'~ -~. ' 



It is observed from the above table that East District 

has 27.4~/o gross cropped area of sikkim, West District 29.2~/o , 

North 14. 04o/o and South 29.31%. respectively. Thus South District 

has mazimum cropped area followed by East District. In the major 

crop, rice covered maximum area in East District which is 50.15% 

of total area under rice in Sikkim, maize cove~ed maximum area in 

south District which is 35.22% of total area under maize in Sikkim 

and cardamom covered maximum area in North District which is. 31.16'/o 

of total area under cardamom in Sikkim. Districtwi.se and major five 
· .... 

size groupwise cropped area distribution has been shown in the follow-

ing tables along with percentage to the total area under each crop. 
. . 
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Table 7. 5 -
East District 

-
Sl. Crops ·Size Group (Area in. Hec.) 

·No. 
-Margin~~--- small Semi-medium Medium Large Total 

! ~ 4 5 ----"i - 8 - ·--
1. Rice 1135 - 1262 1894 1346 201 5838 

. (19. 44) - (21. 62) (32.44) (23,; 06) (3. 04) 100 

2. MaiZe 1277 1941 2617 - 2382 383 8600 
(14.:85f (22. 57) (30. 43) """ (27. 10) (4. 45) 100 

-
3. Barley 32 - - 28 9 - 69 

(46;38) {40. 58) (13.04) 100 

4. Pulses 62 82 185 129 4 462 
(13. 42 j (17.75) (40. 04) (27.92) (0. 87) 100 

s. Ginger 12 .. ·-- 29 55 123 1 220 
(5. 45) -- (13.18) (25. 00) (55. 92) (0. 45) 100 

6. Cardamom 596· 873 1254 1246 670 "4739 
(12. ?B) (18.42) (26. 46) (28. 40) (14.14} 100 

7. orange "112 129 335 6:37 . 314 1527. 
(7.33-, .. (8. 45) .... (21. 94) (41~. 72) . (20. 5.6) . 100 

B. Potato 44- -- 72 44 37 3 200 
(20. 00) (3 6. 00) (22. 00) (lB. 50) (1.50} 100 

Contd.!__. 



-----
sl. 
No. Crops ----
1 2 

9. Soybean 

1 o. others 

Gross Cropped 
Area 

Marginal 

3 

26 
- (19.85) 

438 
(16. 23) 

-3734 

. ii5,.25) 

Table 7~ (Contd •• ) 

Size Group (Area in Hec.) 
small 

4 

39 
(29. 77) 

577 
(21.38) 

5004 

(20. 44) 

semi-medium 

5 

39 
(29. 77) 

683 
(25.32) 

7134 

(2 9.14) 

Medium 

6 

23 
(17.56) 

829 
(3 o. 73) 

6861 

(28. 02) 

Large 

7 

4 
(3. 05) 

171 
(5. 34) 

1751 

(7 .15) 

. ~---------------------------

Total 

8 

131 
100 

2698 
100 

24484 

100 • 

263 

---

(59) 
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~~§ 

west District 
. - - ---

Sl. Size Group (Area in Hec.) 
No. Crops Marginal Small Semi-Medium Medium Large Total 

- -
1 2 3 4 -5 6 7 8 --- -
1. Rice 687 554 - 712 530 113 2626 

(26.16) (21.1 0) (28.~6) {20.18) (4. 30) 100 

2. Maize 1683 2916 4514 3822 1189 14124 
(11. 92) (20; 65) (31 .. 96) (27.05) (8.42) 100. 

3. Barley 6 16 10 4 2 38 
(15 .. 79 (42.10) (26. 32) (10. 53) (5. 26) (100) 

4. Pulses 120 152 271 190 25 758 
(15.83) (20. 05) (35.75) (25.07) (3 •. 3 0) (1 00) 

5. Ginger 60 72 167 168 34 501 
.; .~ ~' ·./ "'" ,,, .. :. , ,., . (11. 98) (14.·37) .. ( 3 3 • 3 3 ) . .' ., . . ' - . (3 3" 53) (6.- 79:) .. (100) ...... 

6. cardamom 429 2055·· 1001 1115 1210 5810 
(7.38) (35.37)' (17. L3) (19.19) (20.83) . (1 00) 

7~ orange 27 10 24 90 60 211 
(12.80) (4. 74) (11.37) (42. 65) (28. 44) (100) 

Contd •• 
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Table 7.6 (Contd •• ) 

Sl. Size Group (Area in Hec.) 
No. Crops Marginal Small Semi-.Hedi urn Medium Large Total 

-· --
1 2 3 4 6 6 7 8 - -
a. Potato 26 98 209 34 596 943 

(4.36) (16. 44) (3 5. 07) (38. 43) (5. 70) (100) 

-9. Soybean 26 . 64 82 82 40 294 
(8. 84} (21. 77J (27.89) (27.89) {13. 61) (100) 

10. Others 147 208 409 265 56 1085 (60) (13.35)- (19,.17) (37. 70) (24. 42) (5.16) (100) 

Gross Cropped 3211 6145 7429 6495 2763 26043 
Area (12.33) (23.60} (28. 53) (24. 94) (10. 60) (100/ 
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Table 7!]. 

North District 

Size Group (Area in Hec.) 
Sl. Crops Marginal Small Semi-Medium Medium Large Total. No. 

-
1 2 3 4 5 6· 7 ·8 

-
1. Rice 94 96 213 437 240 1080 

(8~ 7 0) (8. 90) (19. 72) (40. 46) (22~ 22) (100) 

2. Maize -213 389 718 1630 1148 4098 
( s. 2 0) (9.49) (17. 52) (39.78) (28. 01) (100) 

3. Barley 2 1 1 - - 4 
(50.00) (25. 00) (25. 00) (1 00) . 

4. Pulses - - - 2 2 4 
(50. CJO) (50.00) (100) 

s. Ging~r 8 - 6' 13 3 .. 3.0 .. 
(26.67) (20. CJO) . (43.33) (10. 00) (100) 

6. Cardamom 380 446' 960 2493. 2295 6574 
(5.78) (6. 78) (14. 00) (3 7. 92) (34. 91) (lOOJ 

7. orange - - - 10 - 10 
(100) (100) 

-·-

Contd •• 
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Table 1.1 (Contd •• ) 

------ - - - --
Size Group (Area in Hec.) 

Sl. Crops Marginal Small Semi-Medium Medium Large Total NO. 
-· 

---

8. Potato 2 1 4 10 7 24 
(8.33) (4.1 7) (16.67) (41. 67) (29.16) (100) 

9. Soybean - - - 1 - 1 
(100) (100) 

1 o. Others 103 118 179 178 123 701 
(i4. 69) (16. 83) (25. 54) (25.39)· (17. 55) (lOOj 

----
. Gross Cropped 802 1051 -2081 4774 3818 12526 
Area (6.40} (8. 40) (16. 61) (38.11) (3 0.48) (100) (61' 

--
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Table 7~ 

south District 

size Group (Area in Hec.) 

Sl. Grops Marginal Small Serni-t1edi urn Medium Large Total 
No. 

1 2 3 4 5 6 7 8 
---- - --

1. -Rice 505 461 678 398 54 2096 
(24. 09) (21.99)- (32.35) (18. 3 9) (2. 58) (100) 

2 •. Maize 1961 3520 4592 3677 832 14582 
(13. 45) (24.14) (31. 49) (25. 22) (5. 70) 1100) 

3. Barley 16 248 38 20 12- 110 
(14.55) (21.82) (34 .. 55) (18.18) (10. 90) (100) 

4. Pulses 374 654 960 511 32 2531 
(14. 78) (25.84) (37.93) (20.19) (1. 26) (100) 

5;!"_ . Ginger 59 190 63 125 . 78 515 
c • • • • • ' 

{11. 46) (36~89)':: (1.2. 23) (24. 27) (15.15:). (lOQ) .. _ 

6. Cardamom 363 . 562 1172 1404 473 3974 
(9.13) (14.14) (29.50) (35.33) (11. 90) (1 00) 

Contd •• 
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Tal::1le 7.8 

-· 

Size Group (Area in Hec.) 
Sl. Cropp Marginal Small semi-Medium Medium Large Total 
No. 

1 ~ 3 4 5 6 7 8 
-- --

7. Orange 12 4 7 1 - - 24 
(SO. 00) (16. 67) (2fi.17) (4.16) (100) 

-
B. Potato 37 30 83 56 10 216 

(17.13) (13. 89) (38. 43) (25.93) (4. 62) (100) 

9. Soybean 125 182 279 87 5 - 678 
(18. 44) (26.84) (41.15) (12.83) (0. 74) (100} 

10. Others 192 312 571 311 35 1421 
(13. 51) (21. 96) (40.18) (21. 89) (2. 46) (100) 

--. 
Gross Cropped 3644 5939 8443 6590 1531 26147 (62i 
Area (13.94) (22.71). (32.29) (25. 20) (5.86) (100) 

-------------~-------------~---·-----:-~-·· -- ----'"- -----
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From the above tables, it is observed for the major cr'?ps, · 

· on the basis of area covered that ·in East District~ semi-medium. 

group of farmers are cultivating maximum area for rice,. which is 

32.44% of total area coverecH u~oer\ rice in East.;:nistrict followed· 
. I 

by 23.0&/o by medium group of farmers, -then 21.62"/o by small and 

19.44% by marginal group of farmers. Cultivation of maize in East 
I 

District also showing the ·same trend as rice,, L e. 3 o. 43% of , total 

area covered by maize in East District are under semi-medium group 

of farmers, 27.7~~ under medium group, 22.57% under small group 

and 14.85% of total area covered by maize in Eaqt Distr.ict under 

marginal group of farmers whereas la+ge group of farmers cultiv~ted 
I ' 

only 3.44% of total area covered by rice in E~st District and 
: I ' ! ' . I 

4.49'./o ·of that of ~~ize. Medi:pm group of ~Jrmers ·have 1 28.40'/.J,bf 
• I ' I 

total area covered by cardamom in East District, which 
! 

. l' ~s argest 
1 

followed by 26. 46"~ under semi-medium group of farmers, 18.42% under 

small, 12.58% of farmers. Rest of the crops covered not more than 

2% of total 1gross cropped area 
1
of the state in?~vidually as a whole 

Sikkim figures. 

In west District rice has been maximum cultivated under 

semi-mQdium group of farmers followed by marginal group of farmers, 

then small 9roup of farmers and lastly large 9r.oup.of farmers 
! 

I, 

respectively co,vering 28.26"~, 26.16"~, 21.,10'/o, 20.18% and 4.38% .. -._, 
I 

·of total area Govered under rice~ 

Semi-medium group of farmers also cultivated maximum area 

for maize which is 31.9&~ of total area covered unoer maize in west 

I 
I' 
I 
I 

I 
I ! ! 
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District followed by 27.0~/o area unaer medium group of farmers, 

20.6~/o unaer smal~ group of farmers whereas marginal and large group 

of farmers cultivated respectively 11. 92% and 8. 42'>/o of total area 

under maize in West District. 

Small group of farmers have 35.37% of total area covered 

under cardamom in west District and large group, of farmers have 
I 

20.83% of total area under cardamom in west Dis,_trict, whereas 

medium, semi-medium of marginal group of farmers have respectively 

19.19"/o, 17.23% and 7. 38% of total area unoer cardamom in west 

District. 

From the table of North District it is observed that medium 

group of farmers have cultivated maximum area followed by large 

group of farmers and then semi-medium group of. farmers, the 

percentage of which are respectively 40.46%, 22. 2C;(. and 19.72% of 

total area covered under rice in North District( 63 ). 
' ! ' . 

The small and marginal group of farmers have ~ultivated 

almost the same area which are 8. 90';" and 8. 70'/<> of total area under 

rice in North District. 

--~-, 

Maize cultivation has been maximum in North District under 

medium group of farmers which is 39.7~/o of total area covered 

under maize in North District, followed by 28.01% of that under 

large group of far,mers, whereas semi-medium group of farmers 

cultivated only 17. 52% of total area under maize in North District 

and· small and marginal group of .farmers covered totally not more 

. thatn l!:f;.. of total area under' maize in North District. 

.. -.... : . 
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Cardamaom in North District occupies the largest area, 

among all the Districts, which is 31.16% of total area covered· 

uncer eardamom in the state. In North District, and 34.91% under 

large group of farmers and rest of the area of total area under 

cardamom in North District have under semi-medium, small and 
. 

marginal group of farmers respectively 14. 60'/o, 6.)8% and s. 78% 

of total area under cardamom in North District·. In south District 
'I 

maximum area for rice has been· cultivated by se~i-medium group of 
··. 

farmars which is 32.35% of total area under rice. Second largest 

area i.e. 24.0~/o of total area under rice in south District has 
I 
. ' 

been cultivated by marginal group, of farmers f'?llowed by smc;tll 

group of farmers having cultivated 21.9~/o of total area under rice 

in South District. 

Medium and large group of farmers have cultivated 

respectively 18.9~/o and 2.58% of total area under rice in the 

south District. 

The areas under maize cultivation are reported respecti,v!31Y 

31.49"/o, 25.22%, 24.14'1;;, i3.45a and 5.70>/o of total area und~r maize 
I . 

in south District -by semi-medium, medi'um~ small, marginal ar,ld 1a.tge 

group of farmers. 

Medium group of farmers have reported having largest. area of 

cardamom which is 35.33% of total area under cardamom in south 

District, 29. 50>/o of total area 'under cardamom in South District is 

under semi-medium group of farmers followed b/:small group of 

farmers with an area of 14.14"/o of total area under cardamom in 

·.·-... ; 

. ·.· .. " 
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south District. The large and marginal group of f·ar~ers have 

11.9~~ and 9.31% of_ total areq· uncer cardamom in South District 
. . (64) 
respectively • 

Summa~ 

In the state of Sikkim tremenoous variq~ions in soil and 

agro-climatic conditions are found within narrqw range of altitudes 

as the growing of crops such as cereal crops, pulse crops, cash 
~' .' 

crops. fruit crops,· vegetab·le crops etc. is not the same throughout 

the state. 

Most of the pulse crops such as black gram, horse gram and 

soybean and cereal crops suc;:h as rice, maize, n:tillet, wheat, buc}<-· 

wheat and barley are grown in Eas,t, west and South Districts of 

Sikkim. Out of the total area brought unaer paady cultivation in 

the state, East District has the largest area under paddy cultivation. 

Similarly south Dis.trict has the largest -area brought under maize 

cultivation and west District in the cultivation of potatoes. 

Cash crops grown in Sikkim are large cardamom,: ginger and oranges 

amoqg which the prime position is occupied by large cardamom. 
' . 

I 

Sikkim contributes 7r:t'/o of the total large cardamom produced in the 

country. 

·In Sikkim la;rge cardamom is in cultivation from time1 

i 
immemorial. The major region growing large cardamom is in North 

Sikkim at such places as (1) Kabi, (2) Teenoa,,', (3) Mangnok, 

(4) 'Phensong, . (5) Shiangyang, (6) Phodong, (7) GnathTng 

(8) Lingthem, (9) Dzongu and (10) Singhik. 

. ! 

I ! 
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Higher up in North Sikkim in. the valleys of .La-Chen arid 

La-Chung all types of crops grown in other parts of the state 

cannot be grown because of agro-climatic diffeFences and elevations. 

Among cash crops potatoes only are grown. As pointed out by the 

.Expert Committee, these two valleys have a great potentiality for 

growing disease free seed potato in North Sikk~m. 

Regarding pulse crops, none of it can be grown in La-Chen 

and La-Chung. Among cereal crops, La-Chung pro~uces some maize, 

barley and buckwheat while La-Chen grows some ~arley only. At 

higher regions of La-Chen .barley is grown, but. it does not get 

ripe due to cold; people therefore cut it while it is still green 

and get it dried in the open f .ield to be used later on as hay to. 
I 

yaks when it snows heavily in ·winter. 

\Among fruit crops, apple orchards are found in La-Chen 

and La-Chung. Recently these two valleys have started growing 

off-season vegetables such as cabbages and peas in the months of 

July: and August when in other parts of Sikkim farmers due to heavy 

rainfall cannot grow such vegetables. Not only.·.crops grown in 

La-chen ana La-chung differ from the rest of the state,. but the 

sowing and harvesting time is also different there. 
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