
RESULTS 



Survey on wild leafy vegetables 

Survey was conducted in randomly selected 280 households in 

different villages located in all four districts of Sikkim: North (40 

households), West (70 households), South (70 households) and East (100 

households), representing the major ethnic communities, namely the 

Nepalis, Bhutias and Lepchas. The study was carried out in different 

villages and local periodical markets, locally called haats (Table 5), through 

semi structured interviews, free listing and direct observation with, 120 

Nepali, 90 . Bhutia, 70 Lepcha individuals. Information on ecological 

distribution and consumption of wild leafy vegetables (WL Vs) were 

collected using questionnaire. Indigenous knowledge on traditional 

method of collection and preparation of WLVs by the ethnic people of 

Sikkim Himalaya, their mode of consumption, socio-economy and ethnic 

value of the products were also documented based on the information 

sought from the local people of the respective places and other secondary 

sources. 

Documentation of traditional knowledge 

In Sikkim, the ethnic people, usually the elderly men and women 

are generally able to identify the edibility of wild leafy vegetables and 

have developed the taste of such plants. The plants in natural habitat are 

less familiar to the present day younger generation, unless, they are 
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involved into its commercial transaction. Transmission of traditional 

knowledge from the elder generation to the younger generation is quite 

low. This is probably, due to the fact that, most of the present day younger 

generation in the villages are not much contributive in the field. They are 

rather, attracted by the urban lifestyles and living. The organic farming 

initiated by the department of Horticulture and cash crops, Government of 

Sikkim, generally focuses on the exotic · and improved varieties of 

vegetables. Moreover, the tastes of exotic varieties are more preferred by 

the younger generation. This can be probably attributed to the 

globalization in trends and technology from present day gadgets to 

restaurant glass. 

However, in such rural families, which are involved in the 

commercial foraging of WLVs, the traditioruil knowledge from plant 

identification, their natural habitat, foraging, mode of consumption, 

availability season, and even the minute marketing parameters, are 

effectively transmitted from one generation to the other. The pattern of 

such transmission is generally from mother to daughter or mother - in-law 

to daughter-in-law. Male members of the family are not much involved in 

this activity (Table 7). The vegetable middle man locally called Kharitetj, 

who collects en-masse WLVs from the villages and supply to the vendors 

locally called subjiwala, at the vegetable markets, in the urban places, were 
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found to be equally informed about the geographical distribution and 

supply sources. 

Documentation of common and less familiar WLVs consumed by 

different ethnic people of Sikkim 

In Sikkim Himalaya, the natives cook and consume nearly 26 wild 

leafy vegetables belonging to 17 families (Table 1). Selection of a particular 

species, for inclusion in the diet, is location specific and influenced by the 

availability of plant material. Shown in table 2, 3, 8 and 9 few species 

qualified through the selection parameters such as (a) taste, (b) frequency 

of occurrence, (c) ethnic consumer, (d) edibility acceptance, (e) medicinal 

value, (£) quantity used, (g) market demand, (h) supply volume, (i) supply 

source, G) availability season and intensity, (k) preference by younger 

generation, as designed for detailed assessment for the purpose of the 

present thesis. 

As such, five common and less familiar wild leafy vegetables were 

prioritized for detailed assessment (Photo 1). Their ecological distribution, 

ethnic importance, socio-economy, mode of consumption, culinary, 

nutritional value, mineral content, antioxidant activity, phenolic content 

and microbial safety were studied and are well documented in this thesis. 
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Table 1: Wild leafy vegetables of Sikkim 

Botanical name Family Local Habit Distribution Consumer 
Name (ft.) 

Amaranthus lividus Amarantheceae Ginneri Herb upto 6000 All 
Linn. sag 

Amaranthus spinosus Amarantheceae Ban Iunde Herb upto5000 Nepali 
Linn. 

Amaranthus viridis 1\nlarantheceae Latfe!J sag Herb 2500-6000 All 
Linn. 

Asparagus recemosus Liliaceae Kurilo Climbing upto4000 Nepali 
Willd. shrub Lepcha 

Arundinaria maling Poaceae Malingo Grass 5000-9000 All 
(Gamble) 

Cassia fistUla Caesalpinaceae Rnjbriksh Tree upto 4000 All 
Linn. 

Casearia glomerata Flacourtiaceae Barkunlay Tree upto 5600 All 
Roxb. 

Chenopodium album Chenopodiaceae Bethu sag Herb upto 12000 All 
Linn. 

Cissus adnata Vitaceae Cluzrchare Herb upto3500 All 
Roxb. 

Dendrocalamus Poaceae Tama Herb upto 7000 All 
hamiltonii N ees. 

Diplazium esculentum Athyriaceae Ningro Fern 4000-8000 All 
(Retz)Sw. 

Embelia undulate Myrsinaceae Amilpati Climbing 2900-9800 Nepali 
(DC)Mez. shrub 

Girardiana diversifolia Urticaceae Bhangre-.1 Shrub 4000-9000 All 
( Link) Friss. sisnoo 

Houttuynia cordata Sauraceae Hilay Jhar Herb upto5900 Nepali 
Thunb. Lepcha 

Indigofera Legurninosae Chiringi Herb upto5000 All 
atropurpurea Hom jhar 
em. 

Malva vericillata Linn. Malvaceae Lapche sag Herb 600-9500 Nepali 
Lepcha 

All, all ethnic groups of Sikkim; ft, feet 
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Continued (Table 1) 

Nasturtium officinale Brassicaceae Simrayo Herb upto 12000 All 
Brown 

Persicnria nmcinata Polygonaceae Rntnnulo Herb 8000-11500 All 
(Buch-Harn ex 
D.Don)H.Gross 

Pouzolziz snnguinea Urticaceae Chipley Tree Upto 9800 Nepali 
(Bl.)Merr. Lepcha 

Rumex nepaulensis Polygonaceae Hnlhnlny Herb 6000-7000 All 
Spreng. 

Trichosantlres palmata Cucurbitaceae Jndreyni Herb upto 6000 Nepali 
Roxb. 

U rtica ardens Linl<. Urticaceae Sisnoo Herb upto 9800 All 

U rtica dioica Linn. Urticaceae Sisnoo Herb upto 7000 All 

Urticn lzyperborea Jacq. Urticaceae Sisnoo Under 13000-16500 All 
shrub 

Urtica paroijlora Urticaceae Sisnoo Herb 5000-12000 All 
Roxb. 

Wrightin arborea A pocynaceae Lelemny- Tree upto 3900 Lepcha 

( Dennst.) Schluss. ok 

All, all ethnic group of Sikkim; ft, feet 
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Photo 1. Selected common and less familiar wild leafy vegetables 

of Sikkim (A) A mnrnntl111s virufis Linn.; (B) Clte11opodium 

nlb11111 Linn.; (C) Diplnzilllll esculellllllll (Retz.)Sw; (D) 

Nnst11 rtium offici 11nle R. Br. ; (E) U rticn dioicn Linn. 



Availability season 

The selected common and less familiar wild leafy vegetables are 

available for local consumption in the Sikkim Himalayas from the month 

of March to August at different intensity (Table 8). Consumption of WL Vs 

were found to be by choice, chance, tradition, taste, necessity, knowledge 

or any other ethnical values known to the natives of the Himalayas. 

As such, the people ·of Sikkim face vegetable scarcity, during 

monsoon season, which generally commences from the month of June and 

lasts up to August/September. Monsoon brings with it, a prolonged 

torrential rain, raising the meteorological rain-gauge reading, every year. 

In the far flung remote villages of the state, the scarcity of food and exotic 

vegetables are further aggravated by series of landslides and natural 

calamities .which occur due to the torrential, monsoon rain. It is fairly 

during these crucial hours, less familiar and common wild, non

conventional leafy vegetable, such as Amaranthus viridis Linn. locally 

known as Latte.; sag or lunde sag, Diplazium esculentum (Retz.) Sw. locally 

called as Ningro, Nasturtium officinale Brown. locally known as simrayo, 

Chenopodium album Linn. locally called as Bethu sag, Urtica dioica Linn. 

locally known as sisnoo also enter into the food basket of the Sikkimese 

ethnic groups (Table 3 and 8). 
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Out of the five prioritized species, Amaranthus viridis, Chenopodium 

album, Urtica dioica, Nasturtium offidnale has already entered into the 

medical food menu of Sikkimese people, while, Diplanzium esculentum 

and Urtica dioica has entered into the cultural, traditional, tourism and 

domestic food menu, of the Himalaya. Amaranthus viridis and Chenopodium 

album are of intermediate occurrence in terms of availability while 

Diplazium esculentum, Nasturtium offidnale and Urtica dioica are of frequent 

occurrence. All the five WLVs are accepted for consumption by all the 

ethnic groups and are consumed by all age groups. Similarly all of them 

have medicinal value and are consumed in fairly large quantities during 

its availability season (Table 2). 

A study on the seasonal calendar of selected common and less 

familiar wild leafy vegetables of Sikkim ( Table 8), reveals the fact that all 

the five WLVs are heavily available in its vegetative stage during the 

month of April and May every year. Interesting to note that simrayo is 

available whole round the year with heavy availability during the months 

of March, April, May, July and August, moderate availability during the 

months of February and June and slightly available during rest of the 

months. Amongst the five selected WLVs lattey sag and bethu sag are those 

which are available for human consumption for a very short period of 

time. They make their appearance in the vegetable market in the month of 
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March which becomes heavily available in the month of April and May 

and becomes moderately available in June and slowly disappears for the 

rest of the months. Sisnoo and ningro has almost similar seasonal calendar 

where they appear in the month of late February, becomes moderately 

available in March. The availability reaches maximum in the month of 

April and May and becomes moderately available during the months of 

June and July and remain slightly available for rest of the months. During 

the month of June-July though these WLVs are available in their natural 

habitat, their collection volume drops to moderate (Table 8) or sometimes 

even to a slight intensity, mainly because of three reasons:· 

(i) Technical difficulties in foraging from the forest due 

monsoon rain and leeches, 

(ii) High water content in the edible parts, 

(iii) Presence of insect and insect larvae on the tender parts. 

Ecological distribution 

"Out of 26 wild leafy vegetables documented, 16 were herb, 2 

climbing shrubs, 1 shrub, 1 under shrub, 4 trees, 1 grass and 1 fern. In the 

Sikkim Himalayas, they are found growing at different altitudinal range 

and varied ecological habitat. Urtica hyperborea Jacq. is found growing at 

an altitude as high as 13000-16500ft. Based on the specific micro climate, 

the Sikkim Himalaya is divided into 3 important zones, viz., low hills (up 
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to 2900 ft, elevation), mid hills (2900-6500 ft) and upper hills (>6000 ft) . A 

few species showed broader distribution, therefore zones like low-mid 

hills, mid-upper hills and low-upper hills were also categorized, (Table 4 

and 5). The selected common and less familiar wild leafy vegetables were 

found to be distributed across a wide altitudinal and climatic range from 

low hill to upper hill and in different ecological habitat (Table 3 and 4). 

Chenopodium album and Nasturtium officinale are found to be distributed up 

to an altitude as high as 12000 ft. The altitudinal range between 1000-6500 

ft includes the major cultivable land and major human inhabited 

geographical range of Sikkim (Table 5). 

Wild leafy vegetables in Sikkim, implies absence of sufficient 

human management and are generally consumed, when the other exotic 

. varieties of vegetables are scarce, for any reason. In fact these vegetables 

result from the co-evolutionary relationship between human and 

environment. All the selected WL Vs have wide range of adaptability and 

are found growing in diverse ecological habitats. Amaranthus viridis is 

found growing as a weed in the crop and vegetable fields mainly with 

maize and rye grass. Similarly, Chenopodium album has been observed to be 

growing as a weed in maize and wheat crop fields. Nasturtium officinale is 

identified as a plant that grows luxuriantly in the ditches, shallow streams 

and perennial water bodies. Urtica dioica is observed to be an aggressive 

plant growing in undisturbed places rich in nutrient while Diplazium 
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esculentum is a fern growing in the forest slopes and undisturbed places. 

(Table3). 

Table 2: Selected common and less familiar wild leafy vegetables of Sikkim 

Botanical name Taste Frequency Ethnic Edibility Medicinal Quantity 
and Family of consumer acceptance value used 

occurrence 

Amaranthus Sweet Intermediate Nepali, All Yes Large 
viridis Linn. with Bhutia, 
Amarantheceae sharp Lepcha 

flavour 

Chenopodium Sweet Intermediate Nepali, All Yes Large 
album Linn. with Bhutia, 
Chenopodiaceae sharp Lepcha 

flavour 

Diplazium Sweet Frequent Nepali, All Yes Large 
esculantum with Bhutia, 
(Retz.) Sw. mild Lepcha 
Athyraceae flavour 

Nasturtium Sweet Frequent Nepali, All Yes Large 
offidna/e Brown with Bhutia, 
Brassicaceae typical Lepcha 

brassica 
ceae 
flavour 

Urtica dioica Sweet Frequent Nepali, All Yes Large 
Linn. with Bhutia, 
Urticaceae mild Lepcha 

flavour 

All, all age group 
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Table 3: Ecological distribution and market economy of selected common and less 
familiar wild leafy vegetables of Sikkim 

Botanical name Ecological Distribution Market Supply Supply 
and Local name habitat demand volume source 

Amarantlzus CCF/ FL/ 2500- 6000 ft. Moderate Medium Crop field 
viridis Linn. UCF/ UCL/ weed 
Lattey sag RS/ FM/ HG/ 

DP/ NCS/ BY 

Chenopodium CCF/ UCF/ upto 12000 ft. Moderate Medium Crop field 
album Linn. HG/ FL/ weed 
Bethu sag NCS/ BY 

Diplazium FR/ UCF/ 4000-8000 ft. High High. Wild 
esculantum FVM/ UCL/ 
(Retz.) Sw. RS/ RF 
Ningro 

Nasturtium MP/ AS/ SM/ upto 12000 ft. High High. Wild 
officinale Brown HGWP/ RF/ 
Simrayo FR/ CRKWC 

Urtica dioica UCL/ RS/ Upto 7000ft. High High. Wild 
Linn. SM/ DP/ RF/ 
Sisnoo FR/RM 

H, herb; S, shrub; T, tree; CCF, cultivated crop fields; UCF, uncultivated crop fields; UCL, 
uncultivated lands; RS, road sides; FL, faUows; FM, field margins; FVM, field vertical margins; HG, 
home gardens; FR, forests; MP, marshy places; AS, along streams; SM, stream margins; RM, river 
margins; DP, disturbed places; HGWP, home garden wet places; UDP, undisturbed places; RF, 
reserve forests; NCS, near cow sheds; BY, back yards; CRKWC, conventional rural kitchen wash 
complex. 
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Table 4: Distribution of selected common and less familiar wild leafy vegetables of 
Sikkim in different altitudinal zones 

Ecological A. viridis C. album D. esculentum N. officinale 
zone 

Low hill ..J..J ..J..J -

Mid hill ..J ..J..J ..J 

Low-mid hill ..J..J ..J..J ..J 

Mid-upper hill ..J ..J..J ..J..J 

Upper hill - ..J ..J 

..J, moderate distn1JUtion; ..J..J, High distribution; -, distribution rare. 

Low hill, 1000-2900 ft; Low-mid hill, 1000-4900 ft; Mid hill, 2900-6500 ft; 

Mid-upper hill, 4900-8200 ft; Upper hill, > 6500 ft. 
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Table 5: Major villages and markets of Sikkim in different climatic zones 

Climatic Zone Altitude Areas 

Sub-tropical 1000-2900 ft. Rongpo, Mazitar, Kumrek, Kamling, Singtam, 

Zone Jorethang, Jitlang, Mamring, Suntalay, Sirwani, 

(Lowlands) Ranipool, 32 mile, Melli, Rongli, Legship, Makha, 

Samramsa, Rongli, 9th mile, Reshi 

Temperate Zone 2900-6500 ft. Khamdong, Namthang, Maniram, Sadam, Turuk, 

(Mid hills) Ahoe, Rumtek, Mulukay, Ranka, Namchi, Tadong, 

Linding, Duga, Rhenock, Bermoik, Rakdong Tintek, 

Central Pendam, Martam, Sang, Dikchu, Pendam_ 

Assam Lingey, Bhusuk, Mangan, Phodong, Phensong, 

Chungthang, Kabi lungchok, Pangthang, Aritaar, 

Pala;ong, Gangtok, 6th Mile, Rawtel;, Rumtek, Sang, 

Tashiding, Soreng, Sombaria, Namchi, Temi Tarku, 

Lingey Payoong, Kewzing, Kaluk, Darmadin, Hee-

Bermiok, Parts of Dzongu, Kabi, Okhrey, GeJ;zing, 

Chujachen, Lamaten, Sombaria, Naga, Sipgyar, 

Kartok. 

Temperate zone 6500-9000 ft. Pelling, Rabongla, Ben, Hilley 

(High hills) 

Alpine Zone 9000-16000 Lachen, Lachung, Barsey, Nathang, Changu, 
ft. Phadamchen, Parts of Dzongu. 

Areas with italics were surveyed for collection of data and information. 
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Socio Economy 

In Sikkim, WLVs can be broadly divided into two groups on the 

basis of consumption, the one which are not consumed regularly on 

account of their limited seasonal availability while others are frequently 

consumed due to easy availability. Consumption and marketing of WLVs 

in Sikkim, is a seasonal practice (Table 8). None of these species has been 

domesticated for large scale commercial cultivation in the field through 

any regularized agency or method, yet, there are a few common and less 

familiar species which are consumed by almost all the ethnic communities 

of Sikkim (Table 2) and all of these selected WLVs are commercially 

viable (Photo 2). A study on the year-wise, market price of WLVs 

(maximum per bundle price in a season), in rural and urban markets of 

Sikkim, data collected for year 2001-2011 envisage their commercial 

viability (Table 6). A comparative analysis of urban and rural market price 

in rupees (maximum per bundle price in a season) per bundle of selected 

common and less familiar wild leafy vegetables of Sikkim has revealed the 

fact that within a span of 11 years there is a sharp rise in price rate of 

WLVs. In 2001, per bundle price of the selected five WLVs in urban 

market were Rs 2.00 and that in rural markets Rs.1.00-1.50. However, in 

2011 the urban market price reached to Rs 15 and that in rural market it 

ranged from Rs.12.00-15.00 (Figure 2a-2k). 
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A study on the gender percentage profile of WLV vendors in four 

different districts of Sikkim (Table 7), reveals the fact that east district has 

78.3 % female and 21.7 % male. In south district 79.3 % female and 20.7 % 

male. In north district 72 % female and 28% male while in west district 

75.4 % female and 24.6 % male (Figure 4a-4e). The gender percentage 

figure of WLV vendors of the state is female 76.25 % and male 23.75 % 

(Figure 4£; Photo 3). 

Though the younger generations are not much engaged in the 

foraging of wild leafy vegetables a study on the edibility acceptance 

percentage of selected common and less familiar wild leafy vegetables 

amongst the younger generation (18-24yrs age group) (n=90) of different 

ethnic groups of Sikkim reveals an interesting details (Table 9). Ningro is 

accepted by 90 % Bhutia, 86.6 % Nepali and 82.2 % Lepcha. 90 % of Nepali 

and Bhutia accept the consumption of sisnoo while the figure is 84.4 % for 

Lepcha. Edibility acceptance percentage of simrayo for all the three ethnic 

groups is above 85%. Bethu sag is consumed by 55.5 % Nepali, followed by 

35.5 % Lepcha and only 27.7 % Bhutia. Similarly 42 % of Nepali younger 

generation accepts the edibility of lattey sag followed by 28.8 % of Lepcha 

and just 20 % of Bhutia (Figure 3). 
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Photo 2. WLV trade, knowledge sharing and financial 

independence through foraging of wild leafy 

vegeta bles. (A-C) foraging and marketing of wild 

leafy vegetables; (D) knowledge sha ring through 

the response to the qu estionnaire; (E) financial 

re turn and ensuring economic secu rity 



Photo 3. Participation of females in the trade and marketing 

of wild leafy vegetables. (A-D) rural women selling 

vegetables along with wild leafy vegetables in the 

weekly periodical hnnts of Sikkim. 



Table 6: Comparative analysis of urban and rural market price in 
Rupees (maximum price in a season) per bundle of selected common 
and less familiar wild leafy vegetables of Sikkim 

Wild leafy vegetables (Rs.) 
Year Market 

Lattey Bethu Ningro Simrayo Sisnoo 

Urban 2.00 2.00 2.00 2.00 2.00 
2001 

Rural 1.00 1.00 1.50 1.00 1.50 

Urban 2.00 2.00 2.50 2.00 2.00 
2002 

Rural 1.00 1.00 1.50 1.00 1.50 

Urban 2.00 2.00 2.50 2.50 2.50 
2003 

Rural 2.00 2.00 2.50 2.00 2.00 

Urban 2.50 2.50 2.50 2.50 2.50 
2004 

Rural 2.00 2.00 2.50 2.50 2.50 

Urban 2.50 2.50 3.00 2.50 5.00 
2005 

Rural 2.50 2.50 2.50 2.50 3.00 

Urban 3.00 3.00 3.00 2.50 5.00 
2006 

Rural 2.50 3.00 3.00 2.50 3.00 

Urban 5.00 5.00 5.00 5.00 5.00 
2007 

Rural 5.00 5.00 5.00 5.00 5.00 

Urban 5.00 5.00 5.00 5.00 5.00 
2008 

Rural 5.00 5.00 5.00 5.00 5.00 

Urban 7.50 7.50 8.00 8.00 8.00 
2009 

Rural 5.00 7.50 7.50 7.50 7.50 

Urban 10.00 10.00 10.00 10.00 10.00 
2010 

Rural 10.00 10.00 10.00 10.00 10.00 

Urban 15.00 15.00 15.00 15.00 15.00 
2011 

Rural 12 12 15.00 15.00 15.00 
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Table 7: Gender percentage profile of WL V vendors in four different districts of 
Sikkim 

Vegetable Total no No of No of Male% Female 
~~ ~ .. ... 

u periodical ofWLV male female % ] t 0~ ~c; ., haatf vendors vendors vendors ~] .. Ei .... 
~ .. = 0 market ..... ~ 

Gangtok 57.0±2.9 11.5±1 45.5±2.0 20.2±0.9 79.8±0.9 

Singtam 42.7±2.5 7.5 ± 0.5 35.2±2.6 17.6±1.7 82.4±1.7 

Pakyong 16.0± 1.6 5.0±0.8 11.0 ± 1.8 31.2± 1.2 68.8 ±1.2 ... ., 
"' Ranipool 13.0±1.4 2.0±0.8 11.0± 0.8 15.3 ±5.0 84.7±5.0 ~ 21.7 78.3 

Rhenock 16.0±1.6 3.3 ±0.5 12.7±1.2 20.6 ± 0.5 79.4 ± 1.5 

9th mile 6.7± 0.95 1.7± 0.5 5.0± 0.8 25.4±7.0 74.6±7.0 

fl 
Phodong 4.7±0.5 1.5 ± 0.5 3.2 ± 0.5 31.9±10.3 68.1±10.3 

~ Mangan 11.2±1.9 2.7±0.5 8.5 ± 1.7 24.1 ±6.6 75.9±6.4 28 72 

Jorethang 25.2±2.0 4.0±1.8 21.2±2.2 15.9± 6.8 84.1 ±6.8 

Rabongla 19.0 ±2.9 4.5±2.0 14.5 ±1.2 23.7±8.0 76.3±8.0 
:5 
::l 
0 Namchi 24.7±2.2 5±1.4 19.7 ± 2.8 20.2±6.6 79.8 ± 6.6 20.7 79.3 (/) 

Melli 9.7± 0.9 2.2±0.5 7.5±1.0 22.7±6.2 77.3±6.2 

Geylzing 16.2±1.8 4.2±0.9 12.0 ±1.4 26.0±4.6 74.0±4.6 

Pelling 9.0 ± 0.8 1.5 ± 0.5 7.5 ± 0.5 16.7±5.4 83.3±5.4 ... 24.6 75.4 ., 
~ Legship 6.0± 0.8 1.5 ± 0.5 4.5±0.5 25.0±7.6 75.0±7.6 

Soreng 10.4±1.7 3.2±0.9 7.2 ± 1.5 30.8±8.3 69.2± 8.3 

WL V, wild leafy vegetable. 
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Table 8: Seasonal calendar of selected common and less familiar wild leafy 
vegetables of Sikkim 

MONTH 

~ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Lalley X X a aaa aaa a a a X X X X X 

Bethu X X a aaa aaa aa a X X X X X 

Ningro X a a a aaa aaa a a aa a a a a X 

Simrayo a aa aaa aaa aaa a a aaa aaa a a a a 

Sisnoo X a aa aaa aaa aa a a aa a a a X 

WL V, wild leafy vegetables; 

x, not available; a, slightly available; aa, moderately available; aaa, heavily available. 

Table 9: Edibility acceptance percentage of selected common and less familiar wild 
leafy vegetables amongst the younger generation of different ethnic groups of 
Sikkim 

Nepali Bhutia Lepcha 

WLV n % n % n % 

Ningro 78 86.6 81 90 74 82.2 

Sisnoo 81 90 81 90 76 84.4 

Simrayo 79 87.7 80 88.8 77 85.5 

Bethu 50 55.5 25 27.7 32 35.5 

Lattey 38 42.2 18 20 26 28.8 

n, values out of 90 samples. 
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Amaranthus Viridis Linn. 

Family: Amarantheceae. 

English Name: Pig weed 

Vernacular Name: Lattey sa!ifLunde sag (Nepali) 

Ethnic importance: 

Amaranthus viridis Linn. commonly called lattey sag or Iunde sag in 

Nepali, has been used in the Sikkimese food culture, since time 

immemorial. The leaves are used as vegetables and seeds are nutritious. 

It is used, both for human nutrition and animal feed. The rural ethnic 

people of Sikkim consume Amaranthus viridis, as a non-conventional wild 

leafy vegetable, especially during the crucial time of vegetable scarcity 

(Table 8). This leafy vegetable is consumed by all the ethnic people of 

Sikkim, within an altitudinal range up to 2500-6000 ft. (Table 3). 

Amaranthus viridis is also used as medicine (Table 2). In traditional system, 

it is used to reduce labour pain. Ethno-medically, it is found to act as 

antipyretic, analgesic, laxative, encouragement of appetite, antifungal and 

in the treatment of asthma. The Nepalese of Sikkim use this plant to treat 

several ailments such as malaria, hepatic disorders, jaundice, scanty urine 

or wounds, body ache, diabetes and to induce abortion. The Lepchas in 

remote villages of Sikkim use the plant to treat diarrhoea, gastroenteritis 

and arthritis. Lattey sag has found its place in some folk songs of the hills, 
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Goht muni barima lattey ko sag, hami pani khaun hai ek dui chaak 

(Annonymous). In English, it means there are some lattey sag in the field 

below the cow shed, so, let us too, eat them for one or two meals. The 

Lepchas of Sikkim believe that, curry prepared from green lattay sag stop 

diarrhoea. Seeds, ground into powder, mixed with water and taken as an 

infusion to cure general gastric problems. Beaten seeds are fried with 

butter and fed to pregnant women to lessen pregnancy pains. Root paste is 

applied on minor bone fracture and dislocation. Root and seed decoction 

is taken to treat diarrhoea and cough. Elders in rural villages are proficient 

in identifying its edibility as leafy vegetable. It is otherwise discarded as 

weeds. The discarded weeds are used as feed for the livestock at home. 

Ecological Distribution 

Amaranthus viridis Linn. is found luxuriantly growing as weed, in 

the cereal and vegetable crop fields and around domestic livestock shed 

complex. It grows as a seasonal weed. The plant is also found growing in 

the waste lands, uncultivated fields, field margins and home gardens of 

urban, peri urban and rural ecological environments. It thus has wide 

range of adaptability. The plants germinate during early summer, after 

seed dormancy. It is reported to be distributed within an altitudinal range 

between 2500-6000 ft (Table 3). It is found growing in low hill, mid hill, 

low mid hill and mid upper hill (Table 4) and is found growing 
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luxuriantly in the organic manure deposits and soil with no standing 

water. In its natural habitat, it is observed to be generally associated with 

other weeds like Drymeria cordata, Solanum nigrum, Cardamine hirsute, 

Galinsoga sp, Ipomia sp, Aegeratum sp etc. It is found associated with crops 

such as maize and wheat. Even the folk song describes, its ecological 

habitat, to be in the field below the cow shed, which partially indicates 

that, it is found growing in the crop field and prefers soil rich in organic 

manure. 

Foraging 

Foraging of Amaranthus viridis is done from, waste lands, field 

margins, cultivated crop fields or vegetable fields and furrows. The edible 

part, being the tender shoots and young leaves, it is collected from its 

natural habitat during the month of April to July (varying at different 

places relative to the altitude and climatic conditions). Based on the 

requirement, whether for home consumption or sale in the vegetable 

market, two different patterns of collection are practiced by the ethnic 

people of Sikkim. For consumption at home, the tender shoots with leaves 

are collected by plucking them with hand. There is a faint belief, amongst 

some conservative elders in the villages, that, the edible part should not be 

harvested with a sickle or knife, as it will taste pungent. However, there is 
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no record of its experimental proof. Elderly women are expert in plucking 

the edible parts for consumption. 

For sale or supply in the vegetable markets, plants are collected 

from the crop fields, when the plant is about one feet tall after 

germination. They are collected by uprooting the whole plant or plucking 

with hand. The collected plants or plant parts are then washed and tied 

into small bundles locally called mutta about 300-500 gin weight (Figure 

7b). Generally, bundles are tied with dried paddy straw ( Oryzea sativa) 

locally called paraal , matured maize ( Zea mays) leaves locally called 

makai ko paat, Poa leaves locally called siroo ko paat et. chetera. Lattey sag, is 

an uncultivated wild leafy vegetable plant, and is available only during its 

favourable season, unless domesticated. It is a highly perishable plant. The 

left over lnttey sag from the household and vegetable market are used as 

feed for the livestock and pig. 

Prospects of Amaranthus viridis 

Amaranthus viridis, though a crop-field weed, is a multi-prospective 

plant. It is found to be used as a leafy vegetable, fodder for domestic 

livestock and is traditionally used in the treatment of several illness and 

diseases (Figure 7a). 
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Amaranthus viridis 

Fig 7a. Prospects of Amaranthus viridis 

Consumed as leafy 
vegetable. 

Used as fodder for 
domestic livestock 

Different parts of the 
plant used in traditional 

system of medicine 

Market chain analysis and socio - economic profile 

A detail study on the market chain and socio-economy of 

Amaranthus viridis Linn. was conducted. For high volume demand, Lattey 

sag foraging is done from the crop-field habitat. There is a proportionate, 

unidirectional socio-economic gain, involved in lattey sag market chain 

(Figure 7b). 

For sale in the market and local periodical haats, the young plants 

are uprooted or plucked and carried to the tap water or dhara a 

traditionally designed, common washing and bathing place along, some 

nearby stream or kitchen courtyard. The washed materials are tied into 

bundles and inserted in a sack or bamboo-stripe made back-pack basket 

locally called doko and carried to the market, local haat and other places for 

sale (Photo 4). If tlie villager is not a vegetable seller then it is either sold to 
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vegetable vendor in the market or to the vegetable supplier, middle man 

locally called kharitey who purchases the vegetable in large scale from the 

villagers and supplies to the vendors at the market place. Kharitey 

transports the vegetable load, from village to the town by public carrier 

such as bus or taxi. Kharitey pays for the transport. From the terminus at 

the town, the load is transported to the vegetable vendor at the vegetable 

market place, manually by the porter and coolie (Photo 5). Kharitey pays 

for the manual labour. Kharitey supplies to the vegetable vendor at the 

market place and gets his return in cash. Consumer purchases from the 

vegetable vendor at the market place at the rate of Rs. 15-20 per bundle 

weighing about 300-500 g. Thus lattey sag completes its unidirectional 

market chain (Figure 7b). 
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A. viridis (lattey sag) growing in the crop fields as weed. 

Foraging for sale 

Foraging done by uprooting the whole plant 

Roots washed in running water 

Washed plants tied into bundles weighing about 300-500g 

Bundles inserted into a polythene sack or doko 

.------=--/--, ~..---=----
Villagers-take lattey sag 
bundles to the local periodical 
haats for sale 

Klmritey collects the vegetable 
bundles from the village and 
transports to the vegetable 
markets by public carriers. 

/ 
Porters transport the vegetable load to the vegetable shops or periodical hat sites 

l 
Consumers purchase lattey sag for consumption 

Fig 7b. Flow- sheet of market chain and socio-economic profile of lattey 
sag. 
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Photo 4. (A-E) Vegetable vendors, sellin g vegetables along 

with wild leafy vegetables along the road 

side s talls. 



Photo 5. Role of porter in WLV market chain. (A) porter 
d istribu ting the WLV load to the vegetable shops or 
vendors; (B-E) vegetable vendors in urban market 
p lace, selling vegetables along with wild leafy 
vegetables 



Beneficiaries in the unidirectional market chain 

The market chain (Fig 7b) is unidirectional, where, benefit flows 

from wild natural habitat to urban and rural consumers. Several 

stakeholders are benefited in this unidirectional chain of lattey sag 

marketing (Fig 7c). 

Lalley sag from 
natural habitat 

Beneficiaries 

Forager Kharitey Transport Doko craftman Porter/ coolie Vegetable vendor Consumer 
owner and driver 

Fig 7c. Beneficiaries in a unidirectional market chain of lattey sag 

Mode of consumption 

Cooked lattey sag is consumed as a side dish. The village people 

prefer to cook lattey sag, either with potatoes or meat (Fig 7d). This gives 

typical, blended-taste, which most of the elderly people, prefer to eat. 
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Lattey sag, garbled for any in-consumable foreign agents ( stone I sand I mud 
particles I insects I larva etc). 

+ 
Tender leaves and tender shoots are tom into small pieces by 

hand-pinching. 

~ 

I 
Washed in running water for 3 to 4 times 

~ 

I Boiled or washed in hot water for few minutes I 
~ 

I Stir fried with potatoes or meat I 
~ 

I Served hot as a side dish I 
Fig 7d. Flow sheet of mode of consumption of lattetj sag. 

Culinary 

Lattey sag culinary is almost a zero-spice culinary, as it generally, 

does not involve the use of spices, except garlic ?r ginger paste, which is 

also optional (Fig 7e; Photo 6). It is a health supporting culinary. 
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Photo 6. Prepara tion of lattey sag with meat as a side dish. 

(A) lnttey sag bundle; (B) garbling of lattey sag; (C) boiled/ hot 

water trea ted lattey sag; (D) lattey sag being cooked with meat; 

(E) Lnttey sag side dish, served hot 



Potato I meat 
pieces (washed) 

' 
' 

optiqnal 

Ginger & 
garlic paste 
( optional. as 
per the taste 

preference) 

' 
' 
' 
' 
' 
' ' ' 

' 

Stir fried in a pan 
(Karat) 

of stirring 

Stirred and mi thoroughly 

The karat is covered witll a lid 

Stirred 3 to -t es intermittently 

Cooking allowed for about 8 to 10 
minutes. 

Sti rred for last round 

~-' .,.: lr~~~·'fio.;.:,~~~,!l-1:~..,.... '""~.-.j·~-~ .. -=~.~,:~~~ 

~- ~ ..... ..;..!.,.:....-...~.:.~·-~~--........ . .-.. : ... ~~....:;..~ 

Fig 7e. Flow sheet of lnttey sng culinary 
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Chenopodium album Linn. 

Family: Chenopodiaceae 

English Name: Lamb's quarters 

Vernacular Name: Bethu sag (Nepali) 

Ethnic importance 

It is commonly called bethu sag in Nepali and pigweed, fat hen or 

lamb-quarters' in English. It is also called white goose foot. In the olden times, 

as reported by some elderly informants, seeds of this species were also 

used for baking bread. Lachungpas in lachung valley of North Sikkim use 

C. album seeds in the preparation of chang, a traditionally prepared 

alcoholic beverage. It is believed to enhance the taste of chang. 

Chenopodium album is commonly used both as food and medicine (Table 2). 

It is used to cure piles and clearing worms. It is also used to enhance 

digestive power, appetite, and strength of the body and to destroy all 

types of worms. Its use for the treatments of hepatic disorders, spleen 

enlargement, intestinal ulcers and burns are of wide acceptance amongst 

the rural people of Sikkim. C. album has often been reported in the folklore 

to be helpful in intestinal pains. Bethu sag is used in TSM to cure 

constipation, joint pain by the ethnic people of Sikkim. 
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Ecological distribution: 

In Sikkim, it is found growing as a weed in maize, wheat and 

vegetable crop fields, within an altitudinal range up to 12000 ft. (Table 3). 

It multiplies at a very fast rate, because of a large number of small seeds, 

produced per plant. It is found growing as a seasonal weed, in the crop 

fields. It is also found growing in fallows, uncultivated fields and home 

gardens, in different parts of Sikkim (Table 3). It is found growing in low 

hill, mid hill, low mid hill, mid upper hill and upper hill at varying 

distribution density (Table 4). In its natural habitat it is seen growing in 

association with plant species such as Amaranthus sp, Cepsella sp, Cardamine 

sp, Centella asiatica, Polygonum sp, Galinsoga sp et. cetera. Like Amaranthus 

viridis, it is also found luxuriantly growing in the organic manure deposits 

and prefer a soil with no standing water. Some ethnic people in Sikkim, 

believe that, the betu seeds, fall to the ground from the sky. This could be 

attributed to its anemophilic mechanism of seed dispersal. 

Foraging 

Foraging of Chenopodium album is done from cultivated crop or 

vegetable fields and furrows. The tender shoots and young leaves are 

collected during the month of April to July (varying at different places 

relative to the altitude and climatic conditions). Based on the requirement, 

whether for home consumption or sale in the vegetable market, two 
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different patterns of collection are practiced by the ethnic people of 

Sikkim. For consumption at home, the tender shoots with leaves are 

collected by plucking them with hand. Elderly women are expert in 

plucking the edible parts for consumption. 

For sale or supply in the vegetable markets, plants are collected 

from the field when the plant is about 8-12 inches tall, after germination. 

They are collected by uprooting the whole plant, with hand. The uprooted 

plants are washed and tied into small bundles locally called mutta about 

300-500 gin weight. Generally, bundles are tied with dried paddy straw 

(Oryzea sativa) locally called paraal , matured maize ( Zea mays) leaves 

locally called makni ko paat, Poa leaves locally called siroo ko paat etc. 

chetera. Bethu sag is an uncultivated wild leafy vegetable plant that grows 

as weed, and will be available only during its availability season, unless 

domesticated. In almost all parts of the state it is consumed as a leafy 

vegetable by all the ethnic people of Sikkim. Betu sag is a highly perishable 

plant. The left over bethu sag from the household and vegetable market is 

used as feed for the livestock and pig. 

Prospects of Chenopodium album 

Chenopodium album, though a crop-field weed, is a multi

prospective plant. It is used as a leafy vegetable, fodder for domestic 
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livestock and is traditionally used in the treatment of several illness and 

diseases (Fig Sa) 

Chenopodium album 

Consumed as leafy 
~ vegetable. 

------ I'--------' 

Used as fodder for 
_____ ..., domestic livestock 

Different parts 
used in traditional 

system of 
medicine 

Fig 8a. Prospect of Chenopodium album 

Market chain analysis and socio-economic profile 

A detail study on the market chain and socio-economy of 

Chenopodium album was conducted. Bethu sag, foraging is done from the 

crop-field habitat. There is a proportionate unidirectional socio-economic 

gain involved in bethu sag market chain (Fig Sb). 

For sale in the market and local periodical haat, the young plants 

are uprooted or plucked and carried to the tap water or dhara, a 

traditionally designed, washing and bathing place along, some nearby 

stream or kitchen courtyard. The washed materials are tied into bundles 

and inserted in a sack or bamboo-stripe made back-pack basket locally 
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called doko and carried to the vegetable market, local haat and other places 

for sale (Photo 4). If the villager is not a vegetable seller then it is either 

sold to vegetable vendor in the market place or to the vegetable supplier 

locally called kharitey who purchases the vegetable in large scale from the 

villagers and supply to the vendors at the market place. Kharitey 

transports the vegetable load, from village to the town by bus or taxi. 

Kharitey pays for the transport. From the terminus at the town, the load is 

transported to the vegetable vendor at the vegetable market place, 

manually by the porter and coolie (Photo 5). Kharitey pays for the manual 

labour. KhariteJj supplies to the vegetable vendor at the market place and 

gets his return in cash. Consumer purchases from the vegetable vendor at 

the market place at the rate of Rs. 15-20 per bundle weighing about 300-

500 g. Thus bethu sag completes its unidirectional market chain (Figure 8b). 
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C. album (bethu sag) growing in the crop fields as 
weed. 

Foraging for sale 

Foraging done by uprooting the whole plant 

~ 
Roots washed in running water 

~ 
Washed plants tied into bundles weighing about 300-SOOg 

~ 
Bundles inserted into a polythene sack or doko 

.-----=-/--, ~r--=----,------
Villagers take bethu sag 
bundles to the local periodical 
haats for sale 

Kharitey collects the vegetables 
bundles from the village and 
transports to the vegetable 
markets by public carriers. 

Fig Bb. Flow sheet of market chain and socio-economic profile of bethu sag. 
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Beneficiaries in the unidirectional market chain 

The market chain (Fig Sb) is unidirectional, where, benefit flows 

from wild natural habitat to urban and rural consumers. Several 

stakeholders are benefited in this unidirectional chain of bethu sag 

marketing (Fig Sc). 

Bethufrom 
natural habitat 

Beneficiaries 

Forager Kharitey Transport Doko craftman Porter Vegetable vendor Consumer 
owner and driver 

Fig Sc. Beneficiaries in a unidirectional market chain of bethu sag 
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Mode of consumption: 

Bethu sag is cooked and consumed, as a side dish. It is best prepared 

with potatoes or meat (Fig 8d). 

Garbled for any in-consumable foreign agents (stone I sand I mud particles I 
insects I larva etc). 

Tender leaves and shoots are tom into small pieces with hand pinching. 
While doing so the powdery coat on the leaves are also dusted off. 

l Washed in running water for 3 to 4 times 

I Stir fried with potatoes or meat 

I Served hot as a side dish 

Fig 8d. Flow- sheet of mode of consumption of bethu sag. 

Culinary 

Bethu sag culinary, is almost a zero-spice culinary, as it does not 

engage, the use of spices, except garlic or ginger paste, which is also 

optional (Fig Be; Photo 7). It is a health supporting culinary. The village 

people prefer to cook bethu sag, either with potatoes or meat. This gives a 

typical, blended-taste, which most of the elderly people prefer to eat. 
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Photo 7. Preparation of bethu sag side dish. (A) betlw sng 

bundle; (B) garbling of betltu sng; (C) betlm sng being 

washed before cooking; (D) bet/111 sng being cooked; 

(E) bet/111 sng side dish ready (F) betlw sng side dish 

served hot 



Ginger & 
garl ic paste 
( optiona I, as 
per the taste 

preference) 

Stir fried in a pan 
( Karni) 

Cooked with occasional rring till it is half cooked 

Stirred and thoroughly 

The knmi is covered with a lid 

Stirred 1 to -l intem1ittenlly 

Cooking allowed for about8 to 10 
minutes. 

Fig 8e. Flow sheet of hetlw sng culinary 
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Diplazium esculentum (Retz.) Sw 

Family: Dryopteridaceae / Athyraceae. 

English Name: Vegetable fern 

Vernacular Name: Ningro (Nepali) 

Ethnic importance: 

Diplazium esculenturn (Retz.) is locally called ningro. Young fronds 

(circinately coiled) are consumed as vegetable. The matured leaves, locally 

called uneuw are widely used as cattle bedding from the month of June to 

October/November. During these six months, Diplaziurn sp along with few 

other ferns are the major cattle bedding for the livestock of Sikkim. The 

organic manure prepared out of such cattle bedding are considered to be 

amongst the best manures for ginger crops and vegetable farming. The 

leaves are used as vegetables and the dried rhizo~es used as insecticides. 

Diplaziurn esculenturn has several medicinal values (Table 2). The 

decoction is used to cure haemoptysis and cough. Eating fresh and dry 

root helps stop dysentery. A folk song of the hill reads, Nigurey pakha 

juhari bhaka yo sauney jhari rna, ankha ko bhaka ankhai rna rakha yo karnako 

ghari rna, (anonymous) meaning, "do not disturb me with the gesture of 

your eyes at this time of my work during monsoon rain. I am busy in the 

hill slope, plucking ningro, singing folk song called juhari". The availability 

and use period varies for different species of edible fern. The study 

indicated that the knowledge is eroding due to changing social values and 
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non participation of younger generation in collection and processing of 

such wild leafy vegetables. During the study it was also recorded that, the 

temporary welcome gates constructed for several public or private occasion, 

from a political address to a marriage ceremony, used to be made up of 

leaves of some endangered species of Cnjptomeria sp, locally known as 

Dhupi. With the strict implementation of several environmental and forest 

conservation laws in the state, the use of such endangered species were 

suddenly replaced by fern varieties, including Diplazium esculentum. This 

has positively contributed in the green mission of Sikkim. Uneu is also 

used for constructing roadside and forest huts locally called dehra. Dehras 

are used as temporary shelters by migrant labourers and cardamom field 

workers in the remote forests of Sikkim. Uneu is used by the ethnic people 

of Sikkim for incubating Jaanr and marcha. This indicates thermocoustic 

property of Diplazium esculentum. Ningro marketing is a seasonal family 

activity. Some families in the hills are economically dependent on the 

trade of Diplazium esculentum during its season time. 

Ecological distribution 

Diplazium esculentum is an aggressive fern of wasteland, forest and 

undisturbed areas in the forest and farm land proximities. It commonly 

grows in moist and shady places. It is also found growing in the field 

margins and vertical slopes of the terraced crop fields, within an 
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altitudinal range of 4000-8000 ft. in Sikkim (Table 3)'. It is found growing in 

mid hill, low mid hill, mid upper hill and upper hill (Table 4). The folk 

song also describes its ecological habitat being the hill slopes and its 

foraging season during the monsoon time. 

Foraging 

Foraging of Diplazium esculentum is done from its wild habitat. 

Tender fern crochets (from the scrolled tip to about 18 em towards base or 

as far down as the shoot snaps easily) are much in demand in the market. 

It comes in small bundles containing 35-50 crochets and sold afresh. 

Diplanzium esculentum is the most commonly used and widely available 

vegetable fern which is locally called lekhali ningro. Young fronds and 

crochets of the plant are collected by the women folk of the rural villages, 

as they are experienced in identifying the edible fern species, growing 

along with poisonous ferns. The fronds are boiled and fried in oil after 

removing the red petiolar hairs. Ningro is considered high economic valu~ 

fern amongst the ethnic people of Sikkim. As a vegetable, ningro is quite 

perishable; therefore it must be handled properly during transportation 

and preservation. Diplazium esculentum is prepared for home 

consumption and festivals or parties. The Sikkimese ethnic people prefer 

to consume it with churpi a fermented milk product. The Bhutia 

community in Sikkim prepares a very agreeable dish out of ningro, churpi 
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and animal fat called ghew. It is best preferred with potatoes or meat. 

Ningro is also used to prepare pickles for home consumption or festivals 

and marriages. Amongst many wild edible leafy vegetables, ningro has 

already entered into the culturat traditional and tourism food market of 

Sikkimese cuisine. Most popular dish made out of D. esculentum is churpy

nzngro cum;. 

Prospects of Diplazium esculentum 

Diplazium esculentum, though a fern, is a multi -prospective plant. It 

is widely used as a leafy vegetable, used in traditional system of medicine, 

used in the preparation of pickles, used in making temporary huts and 

gates, used in the preparation of jaanr and marchaa and used in 

preparation of organic manure (Fig 9a). 
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Consumed as wild 
leafy vegetable 

Used in 
Diplazium esculentum 

UsedinTSM 
making pickles 

from wild habitat 

/_ ~ 
Used in preparation of Used for making Used in preparation of 

Jaanr temporary huts marcha 
and gate 

Fig 9a. Prospect of Diplazium esculentum 

Market chain analysis and socio-economic profile 

A detail study on the market chain and soda-economy of Diplazium 

esculentum reveals the fact that ningro foraging is not an easy task. Blood 

sucking leeches, summer burn and monsoon rain are the major hardships 

of ningro foraging in the forests. Despite of the hardships, there is a 

proportionate socio-economic gain involved in ningro market chain as 

shown in the (Fig 9b). 

For sale in the vegetable market, roadside stall, local periodical 

haat, the young twigs with tender leaves and cercinate vernations are hand 

plucked and collected in a bamboo stripes woven basket, locally called 

thumchey, daaloh or cloth-made backpack. During collection, sufficient care 
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is taken not to break or damage the cercinate coil as because ningro shoots 

are highly perishable. The collected parts are tied into small bundles 

weighing about 250-500 g each, with the help of a strap drawn out of 

cardamom petiole or green straw. The bundles are then inserted into a 

sack or bamboo stripes woven basket locally called doko and carried to the 

market, local periodical haat or any other places for sale (Photo 4). If the 

villager is not a vegetable seller then it is either sold to vegetable vendor in 

the market or to the vegetable supplier locally known as kharitey who 

purchases the vegetable in large scale from the villagers and supply to the 

vegetable vendors at the market place. KhariteJ} transports the vegetable 

load,_ from village to the town by public carriers such as bus or taxis. 

Kharitey pays for the transport. From the terminus at the town, the load is 

transported to the vegetable vendor at the vegetable market place, 

manually by the porter and coolie (Photo 5). Kharitey pays for the manual 

labour. Kharitey supplies the WL V to the vegetable vendor at the market 

place and gets his return in cash. Consumer purchases from the vegetable 

vendor at the market place at the rate of Rs. 15-20 per bundle weighing 

about 300-500 g. Thus ningro completes its unidirectional market chain 

(Fig9b). 
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D. esculentum (ningro) growing in wild habitat. 

Foraging for sale 

~ 
Foraging done by hand plucking of tender shoots and crochets 

The crochets are tied into bldles weighing about 300-SOOg 

~ 
Bundles inserted into a polythene sack or doko 

..--------"'--/--, ~r---=--------, 
Villagers take ningro bundles 
to the local periodical haats 
for sale 

Kharitelj collects the vegetable 
bundles from the village and 
transports to the vegetable 
markets by public carriers. 

~/ 
"""" "'""'""' "" ve-le lood ro T vegemb!e .ru.p.. ~ periodiall h"""' 

Consumers purchase ningro for consumption 

Fig 9b. Flow- sheet of market chain and socio-economic profile of ningro. 
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Beneficiaries in a unidirectional market chain of ningro 

The market chain (Fig 9b), is unidirectional, where, benefit flows 

from wild natural habitat to urban and rural consumers. Several 

stakeholders are benefited in this unidirectional chain of ningro marketing 

(Fig 9c). 

Ningro from wild 
habitat 

Beneficiaries 

Forager Kharitey Transport Doko craftman Porter/ coolie Vegetable vendor Consumer 
owner and driver 

Fig 9c. Beneficiaries in a unidirectional market chain of Diplazium 
esculentum 

Mode of consumption: 

Though it is consumed both raw and cooked in other parts of the 

world, in Sikkim the ethnic people consume ningro only after cooking. 
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Ningro crochets and leaves are consumed as ningro curry. Garbling is done 

carefully for both foreign elements and the hairs present on its surface. A 

general mode of consumption is shown in (Fig 9d). 

The tender shoots, fronds, crochets and leaves are garbled for 
elimination of unwanted, inconsumable materials attached to it. Only 
the uppermost portions, which are very tender and soft, are selected 
for consumption as vegetable. The lower portion of the bundle (stem) 
is discarded. The brown hairs on the surface of the frond and shoots 
are wiped out, with the help of a cloth or hand or sometimes knife. 
These are avoided as because it irritates the throat while eating even 
after cooking. 

~. 
The edible portions are fragmented and torn into small pieces by 
pinching between the thumb and first finger. This traditional 
technique is generally practiced to ensure complete elimination of 
hairy structures present on its surface and other foreign agents such 
as insects, larvae, muds and stone harvouring the cercinate vernation 
or other edible parts. Use of cutting implements such as knives are 
practiced only for dissecting the tender stems. 

~ 
Boiled or dipped in hot water for 3 to 5 minutes . The water used 
for boiling is decanted off. 

J 
Spread on a flat surface or container such as aluminum or steel bowl, 
or "Nanglo" ,( a bamboo made home implement used for garbling 
grains and vegetables), till further course of preparation into a curry 
or side dish. 

.! 
The boiled stuff is cooked, stir fried or prepared into pickles as per the need 
and taste, like other vegetables. Preparation of ningro is preferred with 
potatoes or churpi or ghew by the ethnic people of Sikkim. 

Fig 9d. Flow sheet of mode of consumption of ningro 
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Culinary 

Ningro is the most widely consumed wild leafy vegetables in 

Sikkim. It is prepared and consumed as curry or pickle locally called 

ningro ko achaar. It is either prepared alone or with potatoes or churpi (Fig 

9e; Photo 8). The most popular ningro culinary in Sikkim is ningro-churpi 

curry which is even served during festivals, social parties, food festivals 

and also in the hotels. 
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Photo 8. Preparation of 11ingro-cl111rpi curry (A} llingro bundle; (B

C) garbling and fragmentation of 11ingro; (D) clwrpi 

being cooked; (E) 11i11gro being cooked with c/wrp1; (F) 

ningro-cl111 rpi curry ready; (G) ningro-churpi curry, 

served hot. 



I 
I 
I 
I 

Optkmal 
I 
I L ________ _ ----

Ginger& 
garlic paste 
( c1s per the 
ta'ite 

Stir fri<'d in a pan 

After about am tl' of stirring 

Boiled ningro / hot water 
treated ningro is added into 

the pan. 

Nmgro is mixed ami !.tirred with t 1e ~pin' mixture properly 
r-----------, 

\imgro-Altt cu rl) L<; 
n•ady for '>l'rvmg hot 

Sll rrl'tl 1 to .t me'> intermittent I) 

Cooking allowed for about 8 to 10 
minutes. 

Stirred for tl l' l,l<;t round 

Fig 9e. Flow sheet of ningro culinary 
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Nasturtium officinale R.Br. 

Family: Cruciferae 

Common Name: Watercress 

Vernacular Name: Simrayo (Nepali), Shamrock (Lepcha) 

Ethnic importance: 

Nasturtium officinale is commonly called simrayo in Nepali. It is 

boiled and cooked as vegetable and sometimes, consumed raw, as salad. It 

is used also as garnish for various dishes. Nasturtium officinale has several 

medicinal values (Table 2). The ethnic people of Sikkim believe that 

simrayo is useful in goiter. It is believed to possess antiscorbutic and 

stimulant properties and is eaten to improve appetite. A decoction of the 

plant is given as a blood purifier, vermifuge and diuretic. It is used for dry 

throat and cold in the head, asthma and tuberculosis. N. officinale is 

popular amongst all the ethnic people of Sikkim as it is believed to have 

anti cancer properties and is effective against high blood pressure. The 

aerial part decoction is given to relieve body pain. 

Ecological distribution: 

Nasturtium officinale is found naturalized in many parts of Sikkim 

and commonly grows in ditches, pools and margins of shallow streams, 

up to an altitude of 12,000 ft. (Table 3). It is distributed throughout Sikkim 
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Himalayas. It is found growing in low hill, mid hill, low mid hill, mid 

upper hill and upper hill (Table 4). It grows submerged, floating in water, 

or spread over sandy surfaces in flowing water. N. officina/e is found in 

abundance near springs and open-running waterways. It is seen 

growing luxuriantly in some perennial ditches, where the kitchen wash 

constantly flows. Simrayo cluster is seen to form a soft green carpet along 

the drinking water sources locally called pani ko muhaan of rural villages 

and marshy places of the hill. The plant is also believed to purify the 

spring water sources in the villages of Sikkim. Simrayo occurs naturally 

along running water and grows floating in shallow water. Shallow ponds 

can rapidly become covered and the species is sometimes considered as an 

offensive weed. It is easy to establish a watercress crop wherever 

conditions are cool and wet. It requires running water for vigorous growth 

and high yield of tender and sweet shoots. At higher latitudes in the 

summer abundant flowering will impede the harvest. Watercress likes 

sandy or gravelly soils. Watercress tolerates polluted soil and water, 

contaminated by heavy metals. The reduced water current velocities due 

to watercress appear to be important for the distribution of small 

invertebrates, creating a variety of living conditions in the water column. 

Watercress cover provides a very good shelter to the crabs and snails of 

aquatic habitat. 
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Foraging 

Foraging of Nasturtium officinale is done from its natural habitat, 

marshy places in the wild, ditches and homesteads. It is collected from the 

wild habitat by the women and children folk. Simrayo as a vegetable dish, 

though liked by all the ethnic communities in Sikkim, has not yet entered 

into the food menu of elites and festivals of Sikkimese. One of the reasons 

of this, could be the natural habitat of simrayo, as it, also grows in several 

polluted marshy places. This fact perhaps, dissuades its wider 

acceptability. The hill people are therefore very selective in terms of its 

wild source of foraging. It was observed during the present study ~at 

simrayo is being cultivated in some fringe areas of the state and is being 

produced for commerCial economic return. 

Prospects of Nasturtium officinale 

Nasturtium officinale though a wild plant is a multi-prospective 

plant. It is consumed and marketed as a wild leafy vegetable, used in 

traditional system of medicine and used as a natural water purifier at the 

natural water sources (Fig lOa). 
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Used as medicine in 
TSM 

Nasturtium officinale 
from wild habitat. 

Used as water purifier at the 
spring water sources. 

Consumed as wild leafy vegetable. 

Fig lOa. Prospect of Nasturtium officinale 

Market chain analysis and socio-economic profile 

A detail study on the market chain and socio-economy of 

Nasturtium officinale, reveals the fact that, Simrayo foraging is done from 

the natural habitat, semi-domesticated or wild. There is a proportionate 

unidirectional, socio-economic gain, involved in simrayo market chain as 

shown in the (Fig lOb). 

For sale in the vegetable market, roadside stalls or local periodical 

haats, whole plant is collected by uprooting them. The collected parts are 

washed thoroughly in the running water, tihara and streams. The roots are 

removed with the help of any cutting implements such as sickle or knife. 

The upper edible parts, tender stem and leaves are separated minutely by 

eliminating the matured stem, root and root hair. The selected edible 

portions are tied into bundles weighing about 250-500 g. Green straw or 
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lacerated cardamom leaves and petioles are used to tie the bundles. The 

bundles are then inserted in a bamboo made back-pack carrier basket 

called doko and carried to the market, local periodical haats or any other 

places for sale (Photo 4). If the villager is not a vegetable seller then it is 

either sold to vegetable vendor in the market place or sold to the vegetable 

supplier locally known as Kharitey, who collects the vegetable in large 

scale from the village. Kharitey transports the vegetable by public carrier 

service from the village to market terminus. Kharitay pays for the · 

transport. From the terminus, coolie and porter, transfer the load to the 

vegetable vendor in the market (Photo 5). Khariletj pays for the manual 

service. Kharitey supplies to the vegetable vendor at the market place and 

gets his return in cash. Consumer purchases from the vegetable vendor at 

the market place @ Rs.lS-20. Simrayo bundles brought home for 

consumption (Table 6). Thus, simrayo completes its commercial 

transaction, path way (Fig lOb). 
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N. officinale (simrayo) growing wild habitat. 

Foraging for sale 

~ 
Foraging done by uprooting the whole plant 

L 
Plants washed in running water 

l 
Roots are eliminated by cutting with knives/ sickle 

l 
Washed plants are tied into bundles weighing about 300-SOOg 

Bundles inserted into a polythene sack or doko 

/ ~ 
Villagers take simrayo sag 
bundles to the local periodical 
haats for sale 

Kluzritetj collects the vegetable 
bundles from the village and 
transports to the vegetable 
markets by public carriers. 

Porter transports the vegetable lo~ th:V:getable shops or periodical hat sites 

l 
Consumers purchase simrayo sag for consumption 

Fig lOb. Flow- sheet of market chain and socio-economic profile of 
simrayo. 
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Beneficiaries in the unidirectional market chain of simrayo 

The market chain (Fig lOb), is unidirectional, where, benefit flows 

from wild natural habitat to the rural and urban consumers. Several 

stakeholders are benefited in this unidirectional chain of ningro marketing 

(Fig 10c). 

Simrayo from 
natural habitat 

Beneficiaries 

Forager Kharitey Transport Doka crafbnan Porter/ coolie Vegetable vendor Consumer 
owner and driver 

Fig 10c. Beneficiaries in the unidirectional market chain of Nasturtium 
officinale 

Mode of consumption 

Though it is consumed both raw and cooked in other parts of the 

world, in Sikkim the ethnic people consume simrayo only after cooking. 

Simrayo leaves are consumed as a side dish or vegetables soup. Garbling is 
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done carefully for both foreign elements and the root hairs present on its 

stem surface. A general mode of consumption is shown in (Fig lOd). 

The tender shoots & young leaves are garbled for elimination of unwanted, 
inconsumable materials such as stone /sand /mud particles / insects / insect 
eggs/ larva etc, attached to it. Root, root hair, hard stem are also discarded. 

The edible portions are fragmented and cut into small pieces by pinching 
between the thumb and first finger. This traditional technique is practiced to 
ensure complete elimination of unwanted, inconsumable materials 

The fragmented parts after garbling are washed in a bowl or domestic sieve for 
several times in high volume of water . Care is taken not to squeeze the tender 
leaves and shoots, as over squeezing damages the form of the leafy vegetable 
before cooking. 

Stir fried or cooked with oil, onion, garlic, tomatoes and salt. Spices are not 
used as the rural folk believe that spices will take away the natural flavour of 
"simrayo". 

Served as a side dish and vegetable relish. 

Fig lOd. Flow-sheet of mode of consumption of simrayo 

Culinary 

Simrayo is cooked and consumed as a side dish or a relish by the 

ethnic people of Sikkim. Unlike European societies, the hill communities 

in Sikkim do not consume simrayo as a component of salad. It is consumed 
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cooked either alone or with potatoes or meat (Fig 10e; Photo 9). This type 

of preparations taste good if the water content of the vegetables is 

extracted out to its maximum, while cooking with constant stir frying. 

Consumption of very fresh simrayo leaves sometimes cause diarrhea or 

dysentery amongst the children, during summer. The elderly people 

therefore partially shade-dry the simrayo leaves at least for a day before 

cooking. Partial shade drying is also believed to enhance the taste and 

medicinal value of the plant. Simrayo is also consumed as a potherb and 

soup. The hill people generally go nostalgic with the sudden smell of 

simrayo flavour being cooked anywhere in the vicinity. The flavour also 

spells a typical ethnic feel of the hills in the morning and evening. The 

aroma liberated while cooking of simrayo is very tempting and it also 

indicates partially to ensure that the inhabitant in the house is certainly 

one of the ethnic communities of the Himalaya. Bhutia community of 

Sikkim prefers to cook simrayo with meat. This combination is slowly 

getting popular also amongst other ethnic communities. 
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Photo 9. Preparation of simrnyo side dish. 

(A) simrnyo bundle; (B) garbling and fragmentation of 

simrnyo leaves; (C-D) simrayo being cooked; (E) simrnyo 

sid e dish ready; (F) simrnyo side dish served hot 



Ginger & garlic 
paste( as per the 
taste preference) 

Stir fried in a pan 

After about a 

Suumyo is mixed a d stirred with the spice mixture properly 

Water content of simmyo is allowed to get 
extracted completely 

Stirred 3 to -1 ti es intermittently 

After about 10-12 minutes of cooking, the water in the pan, 
gets dried up completely. 

Stirred for the last round 

... _7 .. ~ ~ ~. -.::;-~~.-:-:~ 

........ :... ...... ~-~~~~;· ~.: .. ;·l.;,.-. ---~ 
Fig lOe. Flow sheet of simrnyo culinary 
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Urtica dioica Linn. Urticaceae 

Family: Urticaceae 

Common Name: Stinging nettle 

Vernacular Name: sisnoo (Nepali), sarong (Lepcha) 

Ethnic importance: 

Urtica dioica Linn. commonly called sisnoo in Nepali and sarong in 

Lepcha has been used in the Sikldmese food culture since time 

immemorable. Urtica dioica is a common stinging nettle of the region. 

Urtica dioica is the most widely known member of the genus. The leafy 

parts are sold in small bunches and flowers are sold by weighing. A very 

popular wild leafy vegetable, the sisnoo, is in high demand during the late 

winter when the plant loses its watery consistency. Sisnoo leaves and 

flowers are consumed as potherb or soup. The plant has a long history of 

use as a medicine and food. The local populace, use sisnoo in the 

treatment of several illnesses such as arthritis, anaemia, rheumatism, skin 

complaints, problems of bone, diabetes. Externally the plant is used to 

treat gout, sciatica, skin complaints. Lepchas in remote villages use it in 

the treatment of arthritis and rheumatism or joint ache by beating the fresh 

sisnoo leaves on to the skin. The ethnic people in remote villages use sisnou 

in the treatment of bone fracture and sprains. Beside food and medicine, 

sisnoo is also a component of several traditions and culture of Sikkim. The 
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Nepali and Bhutia community of Sikkim use sisnoo for fun play, during 

arranged marriages. It is also used by ethnic folk healers (jhankri, bejuwa, 

bungthing, phedangma) of Sikkim. Many traditional healers of the hill use 

sisnoo in their healing practices. Many believe that sisnoo keeps evil spirit 

away from a person or house. It is also used when the new born babies are 

ill. All the ethnic communities of Sikkim forbid the use of sisnoo during 

demise at home or during death mourning. Sisnoo is one of the most 

preferred plants of insects, larvae, butterflies and moths. Sisnoo ghari (a 

jungle of sisnoo) is sometimes, used by the himalayan beer for taking rest 

during the time of food hunt. Sisnoo is not eaten by elderly conservative 

bahun community of Nepali ethnic group. The conservative elders of this 

community not even let it enter inside their home. They consider sisnoo, as 

food of matwalis meaning those who drink alcohol. Thus consumption of 

sisnoo can be identified as one of the socially visible parameter for 

differentiating non-matwali and matwali communities of the hills from the 

context of conservative belief. However, the younger generations does not 

give any concern to this concept as it is consumed by all. In contrary, 

sisnoo also finds its place in the enthic folk songs of the hill community, 

sunako thaila haatko maila ke garnu dhana ley, saga ra sisnoo kheyera basa 

ananda mana ley ( quote: Anshu Kabi, Laximi Prasad Deokota) meaning, what 

do we do with the treasure of gold and silver, as they are like the dirt of 

our hands which goes away as we wash, so do not run after it, rather, 
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cultivate rye and sisnoo and serve them in your daily meals, it makes your 

life peaceful and happy. This reflects the philosophy of a simple and 

peaceful life style of ethnic communities in the hills. In the rural villages, it 

is also believed that a person who has been bitten by a dog should not 

consume sisnoo. It is believed to enhance hydrophobia. The reason needs a 

clinical confirmation. Sisnoo is used in poultice and problems related to 

bones of the body. Sisnoo is a popular pig feed in the hills. Root paste is 

applied on minor bone fracture and dislocation. Root and seed decoction 

is taken to treat diarrhoea and cough. Curry, prepared using shoot tips, is 

given to female during child delivery as their slipperiness is believed to 

help delivering child. It should not be taken by a person who has been 

bitten by rabid dogs which is believed to aggravate the problem. Stems are 

beaten, dried and boiled to make threads and woven into traditional nettle 

clothing. Spines are believed to stimulate milk production, when cows do 

not lactate. Shamans beat humans during exorcism rituals with nettles in a 

belief to drive away evil spirits from body. There is a strong belief 

amongst the natives of Sikkim that sisnoo should not be touched or eaten 

by family members of deceased person on the day of death. If the decease 

is one's father or mother, this prohibition remains for one year. Nettle is 

planted on the child's grave in a belief that the evil spirit of child will not 

come out to trouble other family members. 
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Ecological distribution: 

Urtica dioica, is found-luxuriantly growing in wasteland, roadside 

verges, hedgerows, walls, compost heaps, damp spots in the forest, along 

the margins of streams and river side, uncultivated fields, field margins 

and home gardens, undisturbed damp places or waste disposed areas in 

urban, peri urban and rural ecological habitat. Presence of sisnoo 

population in a particular location, indicates, fertile or damp soil. Nettles 

generally appear in the same locations every year. They thrive in rich soil, 

moist woodlands, thickets, disturbed areas, along partially shaded trails 

and riversides within an altitudinal range of 4000-9500 ft (Table 3). It is 

found growing in mid hill, low mid hill, mid upper hill and upper hill 

(Table4). 

Foraging 

Among all the wild leafy vegetables consumed by the different 

ethnic communities of Sikkim, Urtica dioica and Diplazium esculentum, 

are the first two WL V which has already entered into the cultural, 

traditional, tourism and domestic food menu of Sikkimese people. Sisnoo, 

which was once, considered to be the food of poor, illiterates and 

marginalized people, have now become a favorite dish of several elites 

and literates. It is also exhibited as a traditional Sikkimese food i~em 

during the food festival, conducted by the department of Tourism, 
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Government of Sikkim every year at Gangtok. It is served during food 

festival, marriage parties, and festival parties and has also entered into 

the food menu of star category hotels of Sikkim on special occasions. Often 

sisnoo is discarded as weeds, the most deterrent factor being its stinging 

nettle. Every age group wants to keep themselves away from a sisnoo 

plant. Sisnoo is the first WL V to enter into the vegetable market after the 

cold freezing winter of Sikkim Himalay<). It is sold as small bundles, each 

bundle with about 20-25 twigs with tender leaves. Sisnoo needs technical 

approach from collection to culinary. It is collected by experienced women 

folk of rural villages, sometimes accompanied by children. For a large 

scale collection, a pair of hand gloves, a traditionally designed metallic 

tongue called chimta, a bamboo stripe made basket called thumchey and a 

sickle are the essential appliances. The tender shoots are held with the 

help of metallic tongue at a length of about 12-18 inches down the apex 

along the base. At this point, the next hand holding the sickle cuts the 

tender shoot at a gap of about 1-2 inches below the point where the 

metallic tongue has held. With the metallic tongue still holding the cut 

end is then cautiously moved parabolically above and across the head and 

the tender shoot is dropped into the thumchey carried at the back. Sisnoo 

marketing is a seasonal family activity. The knowledge of foraging is 

transmitted from the elders to the younger generation and also the market 

chain parameters. 
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Prospects of Urtica dioica 

Urtica dioica, though a weed, is a multi -prospective plant. It is 

consumed as a leafy vegetable, used as fodder for domestic pig, sisnoo 

fiber is used in making handicrafts. The plant is also used in traditional 

system of medicine and used in ethnic culture and tradition (Fig lla) 

Used a pig feed 

UsedinTSM 

Urtica dioica from wild 
habitat 

Used as leafy 
vegetable pot herb 

Sisnoo fibers used in 
making handicrafts 

Used in ethnic culture 
and tradition 

Fig ll.a Prospect of Urtica dioica 

Market chain analysis and socio-economic profile 

A detail study on .the market chain and socio-economy of Urtica 

dioica has revealed the fact that sisnoo foraging is not an easy task. 

Bloodsucking leeches, snakes, sisnoo stinging hairs, summer burn and 

monsoon rain are the major hardships of sisnoo foraging in the forests. 

Despite of the hardship, there is a proportionate socio-economic gain 

involved in sisnoo market chain as shown in the (Fig llb). 
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For collection for sale in the rural and urban vegetable markets, 

roadside stalls and local haats, skilled foragers collect the edible parts from 

the forest. The collected twigs are tied into small bundles with the help of 

straw or lacerated cardamom leaves or petioles bundles of 250-400 g each. 

Each bundle containing 20-25 twigs with young leaves. These bundles are 

inserted into a bamboo stripe made back-pack basket locally called doko 

and carried to the market, local haats and places for sale (Photo 4). If the 

villager is not a vegetable seller then it is either sold to vegetable vendor in 

the market place or sold to the vegetable supplier locally called kharitey, 

who collects vegetables in a large scale from the village. Kharitey 

transports the vegetable by public carrier service from the village to 

market terminus. Kharitay pays for the transport. From the terminus, 

coolie and porter, transfer the load to the vegetable vendor in the market 

(Photo 5). Kharitey pays for the manual service. Kharitey supplies to the 

vegetable vendor at the market place and gets his return in cash. 

Consumer purchases from the vegetable vendor at the market place @ Rs. 

15-20.00 and sisnoo bundles brought home for consumption. Thus, sisnoo 

completes its commercial transaction path way (Table llb). 
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U. dioica (sisnoo) growing in wild habitat. 

Foraging for sale 

Foraging done with the help of metallic tounge called chimta 

~ 
The twigs are tied into bundles weighing about 200-300g 

Bundles inserted into a polythene sack or thumchetj 

. /~ 
Villagers take sisnoo bundles 
to the local periodical haats 
for sale 

--~~-------------. 
Kharitey collects the vegetable 
bundles from the village and 
transports to the vegetable 
markets by public carriers. 

Consumers purchase sisnoo for consumption 

Fig llb. Flow- sheet of market chain and socio-economic profile of sisnoo. 
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Beneficiaries in the unidirectional market chain of sisnoo 

The market chain (Fig llb), is unidirectional, where benefit flows 

from wild natural habitat to rural and urban consumer. Several 

stakeholders are benefited in this unidirectional chain of sisnoo marketing 

(Fig llc). 

Simrayo from 
wild habitat 

Beneficiaries 

Forager Kharitey Transport Doko craftman Porter/ coolie Vegetable vendor Consumer 
owner and driver 

Fig llc. Beneficiaries in the unidirectional market chain of sisnoo 

Mode of consumption: 

Sisnoo is never consumed raw as salad. This is due to the presence 

of stinging hair on its stems and leaves. Boiling and cooking destroys the 

stinging effect of sisnoo stinging hairs. It is therefore, consumed, only after 

cooking. Sisnoo leaves are consumed as soup or potherb (Fig lld). 
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The tender shoots & young leaves of sisnoo are garbled for 
elimination of unwanted, inconsumable materials such as stone 
/sand /mud particles/ insects/ insect eggs/ larva etc, attached 
to it. Hard stem are also discarded. 

J 
The leaves are spread on a bamboo made kitchen implement 
called nanglo used for garbling grains, pulses and vegetables. 

+ 
A small amount of flour is spread over the leaves and kept 
undisturbed for about 20 to 30 minutes. 

+ 
The insects or larvae if available in the tender leaves are driven 
out into the flour. 

~ 
For a brisk of time, leaves are swayed for thermal/ flame 
treatment, over the fireplace, possibly smoked, for releasing 
insects or larvae still attached to the leaves, if any. 

~ 
The leaves are then washed in water for several times 

.~ 
Boiled with salt and a little bit of milk or rice grains. This is 
done to make the potherb starchy and slurry 

~ 
Garlic slices are fried in oil or butter and poured into the pot 
containing the sisnoo potherb or soup. 

~ 
Sometimes, a small amount of black pepper is added to enhance 
the taste and flavour. 

Fig lld. Flow-sheet of mode of consumption of sisnoo. 

Culinary 

Both leaves and flowers of sisnoo are consumed as vegetables in the 

form of potherb and soup. The Bhutia ethnic community prefers 
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Photo 10. Prepara tion of sisnoo polherb (A) sisnoo bundle; (B) 
si~11oo trea ted with flour; (C) garbling of sisnoo; (D) 
sisnoo leaves being bolied ; (E) addition of fried garlic 
into the sisnoo potherb; (F) s ti rring with the help of fi rkey; 
(G) sisnoo pot herb, served hot. 



sufficient 
garlic 

separately 

consumption of sisnoo with meat. Sisnoo potherb is prepared free of oil 

and spices (Fig lle; Pho to16). 

Mixed with excess wate r in a pot 

-- --- ------ -------------- --
Boiled a t cooking tempc ratu till itlx•comcs slurr: c1nd ~oft 

Oil or ghee 
deep-fried 

garlic 
( frying done 

separately in a 
frying pan) 

The pot is immedia tely closed with a 
pot. 

so tha t the fried gc1rl ic flavour Lo; no t lil")('rated out of the 

The pot wi th sis11oo is again placed bad. to the 
oven. As per the requ irement and taste, the volume 

of potherb is adjusted by adding some cooking 
w~ lrr 

Fig l l e. Flow-sheet of sis11oo culinary 
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Nutritional composition 

All the five selected wild leafy vegetables were analyzed to know 

their nutritional composition and expressed in terms of percentage (Table 

11). Moisture content was determined within the range of 84.5-92.4 %. 

Highest moisture content was recorded in Diplazium esculentum while 

lowest was recorded in Urtica dioica. All other features except moisture 

and food value were expressed in terms of dry matter percentage. Food 

value was expressed as kcal/100 g OM. Dry matter percentage of ash 

content was recorded as high as 24.9 % in Nasturtium officinale followed by 

19.5 % in chenopodium album, 18.9 % in Urtica dioica, and 16.2 % in 

Diplazium esculentum and 12.2 % in Amaranthus viridis. Nasturtium officinale 

showed highest protein content of 33.8 % while Diplazium esculentum, 

Urtica dioica, Chenopodium album and Amaranthus viridis showed 31.2, 28.5, 

23.0 and 19.8 % respectively. All the five WLVs showed quite low fat 

percentage within a range of 3.4-9.6 OM %. Carbohydrate was estimated 

highest in Amaranthus viridis 64.6 OM % while lowest percentage was 

recorded in Nasturtium officinale with 31.7 OM %. Percentage of crude fiber 

was estimated as high as 13.2 OM % in Urtica dioica while lowest crude 

fiber was recorded in Diplazium esculentum with 4.6 %. The food value 

(calorific value) of the selected WLVs varied from 343.0-376.7 kcal/100 g 

DM. Highest food value was recorded in Diplazium esculentum (376.7 

kcal/100 g DM) followed by Amaranthus viridis (368.2 kcal/100 g OM), 
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Urtica dioica (353.4 kcal/100 g DM), Nasturtium officinale ( 348.4 kcal/100 g 

DM) and Chenopodium album (343.0 kcal/100 g DM). 

Table 11: Proximate composition of selected common and less familiar wild leafy 
vegetables of Sikkim 

Selected wild leafy vegetables 

Parameters Amaranthus Chenopodium Diplazium Nasturtium Urtica 
viridis album esculentum officinale dioica 

Moisture% 86.7±0.5 84.8±0.2 92.4±0.1 90.6 ± 0.3 84.5 ±0.1 

Ash(% DM) 12.2± 0.9 19.5 ± 0.05 16.2±0.7 24.9±0.9 18.9±0.3 

Protein (% DM) 19.8 ±0.6 23.0 ± 0.4 31.2±1.0 33.8±1.6 28.5 ±1.3 

Fat(% DM) 3.4±0.5 4.2± 0.4 8.3 ± 1.3 9.6±1.7 5.2±0.4 

Carbohydrate 64.6±1.7 53.3 ±0.8 44.3±1.5 31.7± 0.8 47.4±1.3 

(%DM) 

Crude fibre 8.2±1.8 12.9±0.1 4.6±0.75 9.9± 0.7 13.2±1.2 

(% DM) 

Food value 368.2± 1.3 343.0±2.4 376.7±1.9 348.4 ± 2.4 353.4±3.0 

(K cal/100g DM) 

DM, dry matter; Data represents the means (± SD) of 10 samples each. 

Elemental analysis 

The macro mineral content of selected five wild leafy vegetables 

were analyzed using flame photometer and the values expressed in 

mg/100 g (Table 12). Sodium content was recorded highest in Nasturtium 

officinale (68.8 mg/100 g) followed by Amaranthus viridis (11.2 mg/100 g), . 
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Urtica dioica (10.3 mg/100 g), Diplazium esculentum (9.5 mg/100 g), 

Chenopodium album (7.4 mg/100 g) (Figure 13a). Potassium content values 

varied from (382-917.2 mg/100 g). Elemental potassium was recorded 

highest in Urtica dioica and lowest in Amaranthus viridis (Figure 13b). 

Calcium content was estimated highest in Diplazium esculentum (192.7 

mg/100 g) and lowest in Amaranthus viridis (24.7 mg/100 g) (Fig 13c). 

The micro mineral content was determined by triacid digestion 

method and measurement carried out using Atomic Absorption 

Spectrophotometer (Perkin Elmer Analyst 200), (Table 12). For elemental 

Iron, Copper and Zinc, the values were expressed as mg/100 g. Iron 

content values varied from 5.4-11.2 mg/JOO g. highest value was recorded 

in Amaranthus viridis and lowest in Chenopodium album (Fig 13d). Copper 

content was recorded as 1.22, 1.11, 0.67, 0.58, and 0.32 mg/100 g in 

Chenopodium album, Amaranthus viridis, Urtica dioica, Nasturtium officinale 

and Diplazium esculentum, respectively (Fig 13e). Similarly, the elemental 

Zinc was recorded highest in Amaranthus viridis (9.73 mg/100 g) followed 

by Chenopodium album (8.44 mg/100 g). Diplazium esculentum, Urtica dioica 

and Nasturtium officinale showed Zinc content values within the range of 

2.04-2.73 mg/100g (Fig 13£). The Magnesium content values were 

expressed in percentage which was determined within the range of 0.22- . 

0.48 %. Highest magnesium content was recorded in Amaranthus viridis 

while lowest was recorded in Urtica dioica (Fig 13g). 
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Table 12: Mineral contents of some common and less familiar wild leafy vegetables oJ 
Sikkim 

Wild leafy vegetables (mg/100 g) 

Parameters Amaranthus Chenopodium Diplazium Nasturtium Urtica dioica 

viridis album esculentum officinale 

Na 11.2±3.5 7.4± 1.6 9.5 ± 2.2 68.8±4.4 10.3±2.8 

K 382.0± 15.4 848.32 ± 22.2 914.4 ± 23.5 465.2±13.2 917.2±26.3 

Ca 24.7±2.1 155.75±3.6 192.7±5.2 65.6 ±3.6 113.2± 7.5 

Fe 10.8 ±2.2 5.4±1.3 11.2 ± 1.8 7.0± 0.92 8.1 ±1.8 

Cu 1.11 ± 0.23 1.22±.07 0.32±0.04 0.58± 0.06 0.67±0.03 

Zn 9.73±1.02 8.44±0.91 2.73 ± 0.08 2.04±0.03 2.32±0.12 

Mg% 0.48 ±0.06 0.31 ±0.05 0.36 ±0.02 0.41 ±0.06 0.22±0.04 

Data represents the mean value of 3 replications. 

Vitamin-C content 

Vitamin-C was estimated by direct colorimetric method and the 

measurement was done at 518 nm (Table 13). The vitamin-C content of 

five WL Vs were recorded as 44 mg/100 g (Amaranthus viridis), 21 mg /100 

g (Diplazium esculentum), and 13 mg/100 g (Nasturtium officina/e). Less than 

10 mg/100 g values of vitamin-C were recorded in Urtica dioica and 

Chenopodium album (Fig 14a). 
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Table 13: Vitamin-C content of some common and less familiar wild leafy 
vegetables of Sikkim 

Wild leafy vegetables Local name Vitamin-C content mgllOOg 

Amaranthus viridis Lattey sag 44 

Chenopodium album Bethusag 03 

Diplazium esculentum Ningro 21 

Nasturtium officinale Simrayo 13 

Urtica dioica Sisnoo 07 

Data represents the mean value of 3 determinants estimated by colorimetric method at 518 Ilii!· 

Antioxidant activity 

The antioxidant activity was analyzed by estimating free radical 

scavenging activity following DPPH method of Macwaan and Patel 2010, 

with modifications. The absorbance was measured at 517 nm using Lamda 

25 UV Vis Spectrophotometer (Perkin Elmer/L 600-00 BB). The extents of 

DPPH radical scavenging at different concentrations (10-100 pg/ml) of the 

methanolic extracts were measured with ascorbic acid as standard. The 

DPPH free radical scavenging activities (inhibition percentage) were 

found to increase with increasing concentration and were estimated to be 

quite less than the standard (97.03 % at 100 pg/ml). The results obtained 

in Table 14 indicated moderate potential of all the plant extracts, in 
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scavenging DPPH free radicals. The inhibition percentage values, varied 

within the range of 53.19-64.47% (Table-14) as observed at 100 ~g/rnl for 

the methanolic extracts of the selected five WLV species. At 100 Jlg/rnl, 

maximum activity was observed in Chenopodium album (64.47 %) followed 

by Amaranthus viridis (61.87 %), Nasturtium officinale (58.40 %), Diplazium 

esculentum (57.95 %), Urtica dioica (53.19 %) and 97.03 Jlg/rnl for ascorbic 

acid standard (Fig 5a-5e). 

The ICsovalues were recorded as 46 Jlg/rnl( Chenopodium album), 38 

Jlg/rnl (Amaranthus viridis), 70 Jlg/rnl (Nasturtium officinale), 52 Jlg/rnl 

(Diplazium esculentum), 87 Jig/rnl (Urtica dioica). The result of the present 

investigation shows that Amaranthus viridis and Chenopodium album are 

higher in antioxidant activity in comparison to Nasturtium officinale, 

Diplazium officinale and Urtica dioica and accordingly lowest ICso value was 

determined in Amaranthus viridis and highest value was determined in 

Urtica dioica which has least antioxidant activity. An ICso value is the 

concentration of the sample required to scavenge 50% of the free radicals 

present in the system. ICso value is inversely related to the activity. 
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Table 14: Estimation of DPPH free radical scavenging activities (Inhibition %) of methanolic 
extracts of selected common and less familiar wild leafy vegetables of Sikkim 

Concent Inhibition (%) 
ration of 
extracts A. viridis C. album D. esculentum N. officinale U. dioica Ascorbic 
(pglml) Acid 

standard 

10 38.39 ± 0.96 33.50 ± 0.15 31.35 ± 3.02 29.09 ± 0.17 27.24 ± 0.50 91.99 

20 43.25 ± 2.5 42.89 ± 1.74 42.98 ± 1.84 35.11 ± 1.09 32.05 ± 0.45 93.48 

40 52.24 ± 2.4 47.93 ± 2.0 46.31 ± 0.44 43.83 ± 2.76 36.55 ± 0.39 96.58 

60 56.56 ± 1.84 54.54 ± 3.21 52.02 ± 0.85 47.66 ± 2.69 41.95 ± 0.83 96.62 

80 57.59 ± 2.71 58.63 ± 1.47 56.47 ± 1.30 53.19 ± 0.15 47.43 ± 1.54 96.76 

100 61.87 ± 2.42 64.47 ± 0.81 57.95 ± 3.67 58.40 ± 1.15 53.19 ± 2.14 97.03 

DPPH, 1,1-diphenyl-2-picryl hydrazyl; Data represents, mean (±.S.D) of 3 samples each 

Total phenolic content 

Total phenolic compounds (TPC) present in extracts were 

determined with the Folin-Ciocalteu reagent (Slinkard and Singleton, 

1977) with modification. The absorbance was measured at 760 nm using 

Lamda 25 UV Vis Spectrophotometer (Perkin Elmer/L 600-00 BB) and the 

calibration curve was drawn. In the quantitative analysis of total phenolic 

contents in methanolic extracts of five selected wild leafy vegetables, the 

TPC was determined within a range of 18-176 mg/g in GAE (Table 15). 

Highest TPC was determined in Urtica dioica (176 mg/ g in GAE) followed 

by Chenopodium album (98 mg/ g in GAE), Amaranthus viridis (98 mg/ g in 
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GAB), Nasturtium offidnale (68 mg/ gin GAE) and Diplazium esculentum (18 

mg/ gin GAB) (Fig 6a and 6b). 

Table 15: Estimation of Total Phenol Content of methanolic extracts of selected 
common and less familiar wild leafy vegetables of Sikkim 

Wild leafy vegetable Absorbance at 760 nm TPC mg/g in GAE 

Amaranthus viridis 2.1 ± 0.07 80.6 

Chenopodium album 2.2 ± 0.01 98.0 

Diplazium esculentum 1.5 ± 0.21 18.0 

Nasturtium officinale 1.9 ± 0.05 63.0 

Urtica dioica 2.9 ± 0.03 176.0 

Data represents, mean (±.S.D) of 3 samples each. 

Occurrence of pathogenic bacteria 

Samples of wild leafy vegetables were examined for the presence of 

Listeria sp., Salmonella sp., and Shigella sp. using the selective media. None 

of these pathogenic bacteria were detected in samples analysed. The count 

of enterobacteriaceae and Staphylococcus aureus in Amaranthu virdis and 

Chenopodium album was recorded at the level of 101 cfu/ g. The detection 

level of Bacillus cereus was less than 10 cfu/ gin few samples (Table 16). 
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Table 16. Microbial load of pathogenic bacteria in selected common and less 
familiar wild leafy vegetables of Sikkim 

Log cfujg sample 

= ~ en en .. ~ 1:"< ;:, 
gl !:1' , 

i Wild leafy vegetable =: g.. lil' l. - §: o:q· ;:, 

= c ;: ~ .. ::1 " ~ "' , -... ;:, " ;; c , 
"' - !;; B ~ ::1. ., ;; .p "' .. 'J:l "' ~ = , 

'J:l "' "' .. 
"' 

Amaranthu virdis Unn. 0 1.0± 0.6 0 0 0 1.1 ± 0.4 

(n=7) 

Chenopodium album Unn. 0 1.2±0.1 0 0 0 1.0±0.1 

(n=8) 

Diplanzium esculentum (Retz.) 0 0 0 0 0 0 

(n= 6) 

Nasturtium officinale Brown 0 0 0 0 0 0 

(n= 7) 

Urtica dioica Linn. 0 0 0 0 0 0 
(n= 6) 

n, number of samples collected. 

0, less than detection limit of 10 cfu per gm 

Data represents the means (± SD) of number of samples. 
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Domestication Model: 

Foraging from wild is a seasonal activity, yet, it is a necessary 

activity in many remote villages of Sikkim. As such, foraging from wild 

induces several adverse effects on the environment. A study on the 

adverse effects of existing traditional practice of foraging from wild has 

shown the results as reflected in (Table 10). 

Table 10: Intensity of the adverse effects of foraging of selected common and less 
familiar wild leafy vegetables of Sikkim 

Adverse effects 

~ ~ = 
Ill .; 

Q 

:!-~ 
y ~ .. 

~ 
~ .. .. ~ ~ = Ill 

:a~ ;a ..a ll.~ Q ~ ... ., 
•M :g.fl .. Ill 0 til ..... ·.: .... Q ., .... "d Ill -- -~;;:] .. - :a.S 

:;::: ~ 
,.Q •M .. 

:> ft oM Q •M tl) 
"d ll. ~Ill Q :tl 0 .. .E ~ S:"d ::::a ~ ., ::: ·~ ...:I 

Sisnoo AAA AA AAA AAA AA AAA AAA 

Ningro AAA AA AA AA AAA AAA AA 

Simrayo AA AA AA AA AA AA AA 

Latle!j sag 0 0 0 0 A 0 0 

Bethu sag 0 0 0 0 A 0 0 

A, low intensity; AA, medium intensity; AAA ,high intensity; 0, not prominent 

1. Over exploitation of the species in their natural habitat. 

Due to high market demand of WLVs such as Urtica dioica, 

Diplazium esculentum and Nasturtium officinale the collectors with an 

intention to maximize the collection volume within a given time, 
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intentionally or un-intentionally over exploit the species causing an 

imbalance to the natural homeostasis of a particular ecosystem. 

Moreover, wt.Vs are collected at their immature stage of growth as 

the edible parts are tender leaves and tender shoots. 

2. Unscientific and indiscriminative foraging. 

Due to the lack of proper awareness, orientation and 

scientific approach, the collectors still practice the traditional 

method of collection of WLVs which could sometimes be 

unscientific and indiscriminative. The percentage of adulterant in 

the commercial variety of WLVs, often noticed in the market could 

be attributed to this. Poisonous adulterants, if ignored, may also 

result to food poisoning of the consumers. 

3. · Damage of other floral and faunal wealth in the collection site. 

The collections of WLVs generally engage both women folk 

and children. Due to the innocence and ignorance of the collectors, 

a visible degree of damage is caused to the floral and faunal wealth 

in the collection site. Moreover, collection is massive during spring 

season whereas, it is at this time the wild habitat in the Himalaya is 

under, · series of regenerative activities of floral and faunal 

population. 
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4. Pollution of drinking water sources 

The natural habitat of Nasturtium officinale is marshy places 

and streams. They are found luxuriantly growing in the spring 

water sources locally called pani ko muhan of the rural villages 

which in many situation solely support the drinking water need 

of several rural villages. Moreover, Nasturtium officinale is 

traditionally believed to help purify water at such drinking water 

sources. However, the indiscriminate human access and indulgence 

for foraging, at such drinking water sources, pollute both the water 

and surrounding environment which subsequently make the water 

unsafe for drinking to whole of the village. 

5. Distraction of wild faunal population 

Collection of WL Vs from its natural habitat indirectly 

encourages invasion to the forest and restricted areas of the state 

demarcated for wild life conservation. It is therefore observed that 

due to uncontrolled human invasion the wild animals are 

distracted at their natural habitat. The appearance of wild animals 

in the human inhabited areas, as observed quite often in the hills, 

could partly be attributed to this. 
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6. Spoilage of edible parts due to improper method of collection, 

packaging and transportation 

The collectors adopt the traditional method of collection, 

packaging and transportation protocol, without being much aware 

of the intensity of loss and damage to the nutrients, taste, texture 

and self life of the species collected and marketed subsequently. 

7. Involvement in violation of several environmental conservation 

laws 

Several biodiversity conservation and protection laws are 

strictly enforced in the state. Human trespass are strictly prohibited 

in many restricted and biodiversity conservation areas yet 

sometimes the WL V collectors are involved in the violation of such 

laws. 

B. Risk factors on the lives of gatherers and collectors 

WL V collectors and gatherers are often subjected to several risk 

factors of a wild environment such as accidents, attacks by wild 

animals and poisoning. These, altogether necessitates an urgent 

need for domestication of WLVs in the hills and thus an Ethnic 

Food, Health and Environment (EFHE) domestication model of 

WL V species, is proposed (Fig 12a & 12b ). 
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1. Health and food 
security. 

2. Co~rvation of ethnic 
food culture at local level. 

3. Popularization of ethnic 
food at global level. 

Global 

acceptance. 

Selection of plant 
species based on 

positive traits 
desired for 

domestication 

Pre-domestication cultivation 
with intensive research on 

population biology, habitat dynamics, 
microhabitat requirements, propagation 

and cultivation 

Local and socio- political 
acceptance. 

Inclus ion in lhe Governments' policy 

a nd programme of organic fann ing. 

Fig 12a. EFHE domestica tion model of WLVs. 
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Fig: 12b. (continued) EFHE domestication model of WL V. 

165 



12000 

10000 

~ 8000 '-'-

c ·-
QJ 

6000 -o 
;:::l 

~ .woo I 
<: 

2000 

0 
Lattey Betu in go Simrayo Sisnoo 

WLVs 

Fig 1. Graphic representation of altitudinal distribution range of selected 
common and less familiar WLVs of Sikkim 

166 



2.5 

2 

c'2 1.5 c: 
Ql 
u c: 
·c: 
0.. 

0.5 

0 

Lattcy Betu ingo Simrayo Sisnoo 

WLVs 

-- Year 2001 Price in Rs. per 
bundle (Urban market) 

-- Year 2001 Pnce mRs. per 
bundle (Rura l market) 

Fig 2a. Graphic representation of urban and rural market price of selected 
common and less familiar WLVs of Sikkim (Year 2001) 

3 

2.5 

vi 2 
C!: 

.s 
Ql 
u 

1 .5 

·c 
0. 

0 .5 

0 

Lattey Betu ingo Simrayo Sisnoo 

WLVs 

-- Year 2002 Pnce mRs. per 
bundle (Urban market) 

-- Year 2002 Price in R~. per 
bundle (Rural market) 

Fig 2b. Graphic representation of urban and rural market price of selected 
common and less familiar WL V s of Sikkim (Year 2002) 

3 r----------------------------------. 
2.5 

c'2 2 

.s 1.5 
Ql 
u ·c 

0. 

0.5 

0 

---------- ----~-------

Lalley Betu ingo Simrayo Sisnoo 

-- Year 2003 Pnce Ill R~. per 
bundle (Urban market) 

-- Year 2003 Pn ce mRs. per 
bundle (Rural market) 

Fig 2c. Graphic representation of urban and rural market price of selected 
common and less familiar WL V s of Sikkim (Year 2003) 

167 



3 

2.5 : ~ • • 
vi 2 -+- Year 200-l Price in Rs. per 
~ 

c 
1.5 

bundle (Urban market) 
CJ -- Year 200-l Price in Rs. per u ·;: 

bundle (Rura l market) 0.. 

0.5 

0 

Lattey Betu Ningo Simrayo Sisnoo 

WLVs 

Fig 2d. Graphic representation of urban and rural market price of selected 
common and less familiar WL V s of Sikkim (Year 2004) 

6 

5 

.,; 
~ 

4 

c 
Q) 
u 

3 
·;: 

2 0.. 

0 

Lattey Betu ingo Simrayo Sisnoo 

WLVs 

-+- Year 2005 Price in Rs. per 
bw1dle (Urban market) 

-- Year 2005 Price in Rs. per 
bundle (Rural market) 

Fig 2e. Graphic representation of urban and rural marke t price of selected 
common and less familiar WL V s of Sikkim (Year 2005) 

6 

5 

vi 4 
~ 

·= 3 
CJ 
u 

·;: 2 0.. 

1 

0 

Lattey Betu Ningo Simrayo Sisnoo 

WLVs 

-+- Year 2006 Price in Rs. per 
bW1dle (Urban market) 

-- Year 2006 Price in Rs. per 
bW1dle (Rural market) 

Fig 2£. Graphic representation of urban and rural market price of selected 
common and less familiar WLVs of Sikkim (Year 2006) 

168 



6 

5 • 
ui c.: 

4 

·= 
"" u 

3 

"E: 
2 0.. 

1 

0 

Lattey Betu mgo 

WLVs 

Smliayo Sisnoo 

-- Year 2007 Pnce m R~. per 
bundle (Urban market) 

- - Year 2007 Pnce m R~. per 
bundle (Rural market) 

Fig 2g. Graphic representation of urban and rural market price of selected 
common and less familiar WLVs ofSikkim (Year 2007) 

6 
5 

c2 4 
.5 3 
<II 
u 2 "E: 

0.. 
1 
0 

Latte) Betu Stmrayo Stsnoo 

WLVs 

-- Year 2008 Pnce m Rs. per 
bundle (Urban marl..et) 

Year 2008 Pnce in R~. per 
bundle (Rura l marl..et) 

Fig 2h. Graphic representation of urban and rural market price of selected 
common and less familiar WLVs ofSikkim (Year 2008) 

10 

8 t a a 
ui 7 -- Ycar2009 Pncem Rs. per 

c.: 6 bundle (Urban market) 
.5 

Y ca r 2009 Pnce m Rs. per <II 
4 .~ bundle (Rural marl..et) ct 
2 

0 

La ttey Betu in go Stmrayo Stsnoo 

WLVs 

Fig 2i. Graphic representation of urban and rural market price of selected 
common and less familiar WL V s of Sikkim (Year 2009) 

169 



12 

10 

<ti 8 
l:l::: 

= CJ 
u 

6 

·c: ~ a.. 

2 

0 

Lattey Betu ingo Simrayo Sisnoo 

WLVs 

-- Year 2010 Price m R~. per 
bundle (Urban market) 

Yea r 201 0 Pnce m R~. per 
bundle (Rural market) 

Fig 2j. Graphic representation of urban and rural market price of selected 
common and less familiar WLVs of Sikkim (Year 2010) 

16 

: ~ • • 14 
12 

<ti 
10 -- Year 2011 Pnce m R~. per 

l:l::: 
c: 

8 
bundle (Urban market) 

Ql Yea r 20 11 Price m Rs. per u 6 ·c: 
bund le (Rura l market) a.. 

4 
2 

0 

Lattey Betu Strnrayo Sisnoo 

WLV~ 

Fig 2k. Graphic representation of urban and rural market price of selected 
common and less familiar WL V s of Sikkim (Year 2011) 

170 



90 
80 

70 

Q) 60 
C) 

~50 
c 

~ 40 .... 
~ 30 

20 
10 
0 

Lattey Bethu Nmgro 

WLVs 

Simrayo S1snoo 

a% oflepcha 

1% ofBhut1a 

o % of Nepali 

Fig 3. Graphic representation of edibility accep tance percentage of selected 
WLVs amongst the younger generation of different ethnic communities of 
Sikkim 

17 1 



100 

80 

~ 60 
c: 

~ .l() 
"" 

c:l.. 20 

0 
Gangtok Singtam Pakyong Ranipool Rhenock 9th mile 

Market places 

I ~1ale WLV 
vendors 

I Female WLV 
vendors \ 

Fig 4a. Graphic representation of gender percentage p rofile of WLV 
vendors in East Sikkim 

~ 20 

Phodong Mangan 

Market places 

C Male WLV vendors% 

1 Female WL V vendors% 

Fig 4b. Grap hic representation of gend er percentage profile of WLV 
vendors in orth Sikkim 

172 



80 
70 

~ 60 
!! 50 
c 
., 40 
1:! ., 30 
D. 

20 
10 
0 

Joretharrg Rabongla Nam::h1 Wen1 

Market places 

a % of male WLV ~endors 

• % of female WLV ~endors 

Fig 4c. Graphic representa tion of gender percentage profile of WLV 
vendors in South Sikkim 

100 

Geylzing Pelling Legship Soreng 

Market places 

%of Male WLV vendors 

1 C)1) of Female WL V vendors 

Fig 4d . Graphic rep resenta tion of gender percentage profile of WLV 
vendors in West Sikkim 

173 



Gender percentage profile of WL V vendors of four disbicts of Sikkim 

East North South West 

I) % of Male WL V vendors 

I % of Female WL V vendors 

Sikkirn Sikkirn Sikkim Sikkim 

Districts 

Fig 4e. Graphical representation of gender percentage profile of WL V 
vendors in the four districts of Sikkim 

Gender percentage profile of WL V vendors of Sikkim 

.-- ---176.25 % 1 

D % of Male WL V vendors 

I % of Female WL V vendors 

Fig 4e. Graphic representation of gender percentage profile of WL V 
vendors of Sikkim 

174 



120 

~ 
100 

c: 80 
0 ·.c 60 
;§ 

40 ..c: 
c: 

20 
0 

10 20 40 60 80 100 

Concentration, microgram per miJilitre 

c:::J Inhibition ~o of 
Ascorbic acid 

- Inhibition % of 
A. viridis 

Fig Sa. Graphic representation of DPPH free radical scavenging activity of 
Amnrnnth11s l'iridis 

120 

100 
~ 80 c 
0 ·.;::; 60 ;e 

..c 40 
c 

20 

0 

10 20 40 60 80 100 

Concentration, microgram per millilitre 

r:::::::J Inhibition ~o of 

Ascorbic acid 

- Lnhibition °1> of 
C. a lbum 

Fig Sb. Graphic representation of DPPH free radica l scavenging activity of 
Che no pod i 11111 nIb 11111 

175 



150 
~ 
c 100 

._g 
.£> 50 ..c 
c -

0 

10 20 40 60 80 100 

Concentra tion, microgram per millilire 

c::::J Inhibition % of 
Ascorbic acid 

- Inhibition % of 
D. esculenturn 

Fig Sc. Graphic representa tion of DPPH free radical scavenging activity of 
Diplnzium esculentum 

120 

100 
~ 80 c 
.Q 60 ... 
;§ 
...c: 40 c 

20 

0 

10 20 40 60 80 100 

Concentration, microgram per millilitre 

c::J Inhibition % of 

Ascorbic acid 

- Inhibition % of 
~ officinale 

Fig Sd. Graphic representa tion of DPPH free rad ical scavenging activity of 
Nasturtium officinnle 

176 



120 
100 

~ 
c:: 80 
.9 60 ...... 
:-9 40 ..c 
c ..... 20 

0 

10 20 40 60 80 100 

Concen tra tion,microgram per millilitre 

c::::J Inhibition % of 
Ascorbic acid 

- Inhibition °il of 
!J. dioica 

Fig Se. Graphic representation of DPPH free radical scavenging activity of 
U rticn dioicn 

177 



3.5 

3 

2.5 

E 
c 

~ 2 
iii 
Cll v 

~ .... 
.§ 

1.5 

< 

0.5 

0 

0 50 100 150 200 

Concentration , mic rogram per milliJjtre 

250 

• Absorbance 

- Linear (Absorban ce) 

Fig 6a. Graphic representation of Gallic Acid standard calibration curve 

Tota l Phenolic Content of selected common and less fa rruha r \Vl Vs ofSikl<~m 

WLVs 

8 Total 
Phenolic 
Content, mg 
in GAr 

Fig 6b. Graphic representation of Total Phenolic Content of selected 
common and less familiar WLVs of Sikkirn 

178 



Sodtum mg/100g 

10 3 11 2 

~ 95 
• Amaranthus vmd1s 

• Chenopodium album 

Drplaz1um esculentum 

NasturtJUm offianale 

• Urttea d101ca 

Fig 13a. Graphic representation of elemental sodium content of 
selected common and less familiar WL V s of Sikkim 

PotaSSium mg/100g 

382 

914 4 

• Amaranthus vrnd1S 

848 32 • Chenopodium album 

Dfplanum escuJentum 

Nasturbum officm•le 

• Ur!ICadiOICa 

Fig 13b. Graphic representation of elemental potassium content of 
selected common and less familiar WLVs of Sikkim 

113 2 

65.6 

192 7 

CalCium mg/100g 

24 7 

• Amaranthus vmd1s 

• Chenopod1um album 

Dtplazium escutentum 

Nasturtium officmafe 

• Urttea diOICB 

Fig 13c. Graphic representa tion of elemental calcium content of 
selected common and less familiar WL V s of Sikkim 

179 



Iron mg/1 OOg 

7 

11 2 

• Amaranthus vmdts 

• Chanopodtum album 

Diplazium esculentum 

Nasturtium officina/a 

• UlttCB dtOICB 

Fig 13d . Graphic representation of elemental iron content of selected 
common and less familiar WLVs ofSikkim 

Cupper mg/1 OOg 

0.67 

0.58 

1.22 

• Amaranthus vmdts 

• Chenopodwm album 

Oiplaztum escu/entum 

Nasturtwm officmale 

• Urttca dtOica 

Fig 13e. Graphic representation of elemental copper content of selected 
common and less familiar WLVs of Sikkim 

2.32 

2.73 

8.44 

Zinc mg/1 OOg 

• Amaranthus vmdts 

• ChenopodiUm album 

Otplazwm esculentum 

Nasturttum officmale 
• Urtica dtOICB 

Fig 13f. Graphic representa tion of elemental zinc content of selected 
common and less familiar WLVs of Sikkim 

180 



Iron mg/100g 

7 

11 2 

• Amaranthus vmdts 

• Chenopodium album 

Dtplaztum esculentum 

NasturtJum offlcmale 

• Urttca dtOICa 

Fig 13d . Graphic representation of elemental iron content of selected 
common and less familiar WLVs of Sikkim 

Cupper mg/100g 

0.67 

0.58 

1.22 

• Amaranthus vmd1s 

• Chenopodium album 

Diplazwm esculentum 

Nasturtwm officmale 

• Urt1ca d1o1ca 

Fig 13e. Graphic representation of elemental copper content of selected 
common and less familiar WL V s of Sikkim 

2 .32 

2 73 

8 44 

Zinc mg/1 OOg 

• Amaranthus vmd1s 

• Chenopodwm album 

D1plazwm esculentum 

Nasturtwm officmale 
• UrtiCa d/0/Ca 

Fig 13f. Graphic representation of elemental zinc content of selected 
common and less familiar WLVs of Sikkim 

180 



0.22 

0.41 

0.36 

Percentage of Magnesium 

• Amaranthus vmd1s 

• Chenopodwm album 

Diplazium escutentum 

Nasturtwm officmate 

• Urt1ca d!Oica 

Fig 13g. Graphic representation of elemental magnesium content of 
selected common and less familiar WL V s of Sikkim. 
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Fig 14a. Graphic representation of Vitamin-C content of selected common 
and less familiar WLVs of Sikkim 


