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Abstract

With homogenisation of various cultural groups due to outside forces and the effect of glo-
balisation, many traditional foods, as developed by various cultural groups, have been lost
or on the verge of elimination. In this context, the present study aims to examine and docu-
ment the traditional food knowledge of local people in Uttarakhand State of India. Inter-
views and interactions with the local people resulted in documentation of 38 cuisines tradi-
tionally prepared by the local people of selected study regions in Uttarakhand. Apart from
boiled rice and chapattis (flatbread) of wheat flour, chapattis and porridge of finger millet
flour and boiled barnyard and foxtail millets were frequently consumed dishes in combi-
nation with dishes made with locally grown pulses such as horse gram and black gram
and vegetables such as potato, radish and other leafy vegetables. The supplementary dishes
were locally called as fanu, chaisu, gathoni, thechwani, kafli and kadhi. Plants formed the
major ingredients in making traditional cuisines. The present study documented 41 plant
species comprising of cereals, millets, pulses and spices. With a view to enhance the taste
of the dishes, different spices and condiments such as Allium humile, Allium wallichii, Cle-
ome viscosa, Cannabis sativa, Perilla frutescens and Cinnamomum tamala were used by
the local people. These dishes possessed some unique characteristics and ethno-medicinal
values; hence, when required, they were used to cure a number of ailments as well. Since
most of the mountain region in the study area was once inaccessible and health facilities
were not much developed till recent times, the traditional health-care system was supported
by the traditional food systems. The findings of the present study are further discussed in
the context of sustainability of socio-ecological systems of Uttarakhand.
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Introduction

People across the world have developed their own food systems depending on vari-
ous factors, which may include prevailing climatic conditions and the availability of
bio-resources. India being a country possessing rich biodiversity, diverse eco-climatic
zones, geographical diversity and geological variability has sustained diverse ecosys-
tems for the evolution of various cultural groups. India is known to harbour thousands
of cultural-ethnic groups, tribes, castes and religions (Cheema 2011); hence, it is con-
sidered as one of the biggest cultural diversity nations in the world. These cultural
groups have very distinct identities with regard to their ecology, appearance, norms,
taboo and food habits (Kala 2005). They have developed a range of traditional food
systems. The distinct food culture, as devised by these people, signifies the heritage
and socio-cultural perspectives for their respective socio-ecological systems (Kwon
and Tamang 2015). However, the younger generation is not fully aware about the dis-
tinctive properties of the diversified food systems. Lack of knowledge often leads to
discontinuation of some of the food items. This kind of knowledge is, however, very
much essential for value addition to local land race diversity and also in IPR protection
(Bisht et al. 2006; Nautiyal et al. 2008).

Since there are a plenty of functional components such as antioxidants, body-heal-
ing chemicals and dietary fibres in traditional foods of Indian origin, they are also
acknowledged as healthy foods (Sarkar et al. 2015). Consuming healthy food and bal-
anced diet are also the fundamentals of the oldest therapeutic system in India, well
known as the Ayurvedic system of medicine. Historically in India, people mainly rely
on sattvika foods that consist of varieties of plants, for example, cereals, millets, veg-
etables, fruits and sweets (Kwon and Tamang 2015). People in Uttarakhand generally
believe that consuming sattvika foods gives the benefit of longevity, health, strength
and happiness.

However, with the homogenisation of various cultural groups, including tourism
and globalisation, many recipes, as developed by various cultural groups in India,
either have lost or on the verge of elimination (Shiva 2004; Farooquee et al. 2004;
Pingali 2007). It is highly prevalent to note that the dominant people food systems have
replaced the food systems of marginalised societies. In many cases, societies living in
ecologically fragile regions have considered their food systems inferior while compar-
ing them with the food systems of the societies living in ecologically established and
richer regions of the country. Food systems and habits are an integral part of socio-
ecological and socio-cultural setup of ecosystems, thus linked with sustainability of
the particular region. Change in food habit has the potential to change the regional
resource flow and resource dynamics. Thus, it impacts the sustainable functioning of
socio-ecological systems negatively (Nautiyal and Kaechele 2007).

The values of traditional food crops and traditional food systems are not explored
and documented scientifically barring a few (Bisht et al. 2006; Nautiyal and Kaechele
2007; Nautiyal et al. 2008). Hence, there is a need to study and document the tradi-
tional food knowledge (TFK) that has developed and evolved over the centuries suit-
able to local cultural and socio-ecological systems before it is eliminated completely
with the race towards modernisation. In this context, the present paper aims to examine
and document the traditional food crops and food systems of the people in Uttarakhand
State of India.
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Methodology
Study area

Uttarakhand, the present study area, is ecologically fragile, and due to its unique ecological
setting, this region was marginalised from the rest of the fertile agricultural plain areas of
India for long period of time. This marginalisation had created an ecosystem for evolution and
preservation of diverse land use and systems on the food systems on which the local cultural
groups were dependent for their sustenance. This state is a natural reservoir as the region is
rich in flora and fauna. The rich biological diversity is closely associated with various cultural
groups of the region. These cultural groups have developed a unique ecological knowledge
for use and conservation of biodiversity (Kala 2007, 2020). This region shares boundaries
with Nepal and China and therefore has high strategic importance. Uttarakhand is bounded
in the northwest by Himachal Pradesh and in the south by Uttar Pradesh. This state is com-
prised of 13 districts. Population of state is 10.1 million people comprising 51% males and
49% females, with 70% of the population living in rural areas. Among all the states of India,
Uttarakhand is the 20th most populous state where 0.83% of the country’s population live on
1.63% of land area. Five major tribal groups inhabit the state with their sub-tribes.

From the religious and cultural viewpoint, Uttarakhand holds high importance in India as
major shrines, viz. Badrinath, Kedarnath, Gangotri, Yamunotri and Hemkund, are located in
this state. Also, the high Himalayan region of the state has the origins of sacred river, the Gan-
ges, whose environmental flow helps the large Indo-Gangetic food plains thrive. This region
spans over a wide altitudinal range from 210 to 7,817 m amsl, which subsequently offers vari-
ations in the climatic and topographical conditions so that there is the establishment of differ-
ent forest types and agro biodiversity (Kala 2014, 2020).

Survey methods

The present study area, Uttarakhand, was divided into three agro-ecological regions namely
lower altitude (<1,000 m asl), middle altitude (1,000-1,800 m asl) and higher altitude
(>1,800 m asl) based on the ecology, land use types and altitude. Since the middle and high
altitudinal regions of Uttarakhand harbour rich biological and socio-ecological diversity'®,
field surveys were undertaken in this part of Uttarakhand. Interviews with villagers living in
Pauri, Tehri (middle altitude), Uttarkashi, Chamoli (high altitude) districts were conducted for
gathering information on the TFK (Fig. 1). This includes the ingredients used in preparation
of traditional recipes, methods of preparation, cooking pattern and frequency of use of vari-
ous dishes. Information was also gathered on the crops grown by the local people for making
traditional recipes, changes in traditional crops cultivation and present status of various crops
grown, which included cereals, millets and pulses. The perceptions of local people were also
recorded on the sustainability of TFK. The information on TFK was also acquired through
field inspections, field observations, participation in the social life of local people and their
cultural functions.
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Fig. 1 Location of the study area in the Uttarakhand State of India. Nautiyal, 2011

Results and discussion
Traditional food crops

People in Uttarakhand cultivate a variety of cereals, pseudo-cereals, millets, pulses, spices
and vegetables in their agricultural land. During the present study, a total of 41 plant spe-
cies were documented (excluding many seasonal vegetables) that were used in preparing
various traditional cuisines. Of these species, six species were cereals (viz. Hordeum vul-
gare, Amaranthus paniculatus, Oryza sativa, Triticum aestivum, Fagopyrum esculentum
and F. tataricum), three were millets (viz. Echinochloa frumentacea, Eleusine coracana
and Setaria italic) and four species were of pulses (viz. Macrotyloma uniflorum, Vigna
mungo, Cicer arietinum and a variety of Glycine max). Out of 11 vegetable species, five
were cultivated (viz. Solanum tuberosum, Lycopersicon esculentum, Spinacea oleracea,
Colocasia himalayensis and Cucurbita moschata) and six were gathered from the wild
(viz., Urtica dioica, Chenopodium foliolosum, Diplazium esculentum, Bauhinia variegata,
Ficus auriculata and Indigofera pulchema). To enhance the taste of the dishes, different
spices and condiments were used by the local people, of which Allium humile, Allium
wallichii, Cleome viscosa, Cannabis sativa, Perilla frutescens and Cinnamomum tamala
were collected from the wild and Coriandrum sativum, Allium cepa, Allium sativum, Cur-
cuma longa, Trigonella foenum-graecum and Zinziber officinale were grown mainly in the
kitchen gardens. Edible oil was extracted from seeds of three major species such as Brassia
Jjuncea, Sesamum orientale and Perilla frutescens. Besides, two species of mushroom such
as Agaricus spp. and Morchella esculenta were also collected from the wild for making
delicious dishes (Table 1).

Traditional recipes

The present study documented 38 cuisines traditionally prepared by the local people of Utt-
arakhand State by using different cereals, pseudo-cereals, millets, pulses, spices and vege-
tables. Twenty-three recipes, as documented, related to main food course or primary dishes
consumed routinely. Apart from boiled rice and chapattis of wheat flour, as described in
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Table 1 Food plants as grown and used by the local people of Uttarakhand

Sl no. Local name English name Botanical name Source

1 Marsa, chaulai Amaranth Amaranthus paniculatus Cultivated
2 Jau Barley Hordeum vulgare Cultivated
3 Gehun Wheat Triticum aestivum Cultivated
4 Satti Rice Oryza sativa, Cultivated
5 Owa, kuttu Buckwheat Fagopyrum esculentum Cultivated
6 Phaper Tartary buckwheat Fagopyrum tataricum Cultivated
7 Jhangora Barnyard millet Echinochloa frumentacea Cultivated
8 Mandua Finger millet Eleusine coracana Cultivated
9 Koni Foxtail millet Setaria italica Cultivated
10 Gahath Horse gram Macrotyloma uniflorum Cultivated
11 Urad, urd Black gram Vigna mungo Cultivated
12 Chana Chick pea Cicer arietinum Cultivated
13 Kala bhatt - A variety of Glycine max Cultivated
14 Aalu Potato Solanum tuberosum Cultivated
15 Tamatar Tomato Lycopersicon esculentum Cultivated
16 Palak Spinach Spinacea oleracea Cultivated
17 Pindalu Elephant ear Colocasia himalayensis Cultivated/ wild
18 Kaddu Pumpkin Cucurbita moschata Cultivated
19 Kandali Stinging nettle Urtica dioica Wild

20 Bathua - Chenopodium foliolosum Wild

21 Lingura - Diplazium esculentum Wild

22 Kwiral Ebony tree Bauhinia variegata Wild

23 Timla - Ficus auriculata Wild

24 Sakina - Indigofera pulchema Wild

25 Faran - Allium humile Wild

26 Faran - A. wallichii Wild

27 Jakhya Asian spider flower, tick weed Cleome viscosa Wild

28 Bhang Hemp, marijuana Cannabis sativa Wild

29 Bhangjeera Perilla Perilla frutescens Cultivated
30 Dalchini, tejpatta Indian bay leaf Cinnamomum tamala Wild

31 Dhaniya Coriander Coriandrum sativum Cultivated
32 Pyaz Onion Allium cepa Cultivated
33 Lahsun Garlic Allium sativum Cultivated
34 Haldi Turmeric Curcuma longa Cultivated
35 Methi Fenugreek Trigonella foenum-graecum Cultivated
36 Adrak Zinger Zinziber officinale Cultivated
37 Sarson Mustard Brassia juncea Cultivated
38 Til Sesame Sesamum orientale Cultivated
39 Bhangjeera Perilla Perilla frutescens Cultivated
40 Chyun Mushroom Agaricus spp. Wild

41 Guchhi Mushroom Morchella esculenta Wwild

@ Springer



37

Journal of Social and Economic Development (2023) 25:32-51

SI90[N 2IND 0) PAIAPISUOD
ST TUBMUDSY) 0} (p502s14 *)) eAryyel Suippy

SQUO0)S AQUPIY QAOWAI 0} PAId
-pISUOD OS[Y "9JBWI[O P[OD B UT WIem Apoq
ay) dooy 0} Ioyurm SuLp 189 0) PaLIdjal]

SJUSWI[TE PIIB[QI-YOBWO)S SNOLIRA
3Ind 0) PAIAPISU0D pue 2d1031 pooT AIoA

swo[qoid paje[aI-au0q 2INd 0) PIIAPISUOD
PUE SUTWEIIA PUE S[RISUIW [RISADS UT YOIy
uonsa3Ipur 2o
0 pasn pue snonLINU A[Y3Iy paIopIsuo)
uonednsuods a1nd 01 pasn)
"MOI3 JOU S0P 01T AISYM SBAIR JU) UT 01T
10} 9)MINISQNS © SB Pasn pue 9[qnsaIp Afiseq
s1oyjour Jue}oadxa 0} UsAIS pue Ayjeay
KI9A PAISPISUOD PUB oLl AJ[euoninnnN
SIOPIOSIP Yoe
-wojs woij Surroyns sjuaried oY) 0) USAIS
os[e pue [002 Apoq oY1 doay] 01 paropisuo)

Spa9s
eAnpyel Surpnpour sao1ds pue 19jem yim
PaY00d uay) pue [10 preysnw Ym Apysis
WNS012GN] WNUD]OS PaLIJ ST ] "s9091d 0] PAYSNIO ST 01810g TURMUOJY ], 8
1 01 pappe
ST 1opmod dLIoULINg Pue I[IYD ‘IOPUBLIOD
‘)[ES [0 pIeISnW YILm PALL ST Yieyes
winLopfiun vuo)K1o1ovp] Pa[10q Y], Ioyem Ul pa[Ioq SI yjeyen uoyjen L
IOJeM [IIM PAY0O0d
ST ] “J[es pue 1opmod I[[IYO paI ‘IopUueLIOd
Jo [njuoodsea) e yym Juofe ‘pappe St
Jsed yreyes uoIpnes e ur [10 pIejsnu ur
paLyy are d11es pue uoruo U Ased €
AyeW 0} IS[OI B IOpUN PAYsnId SI J1 Uay)
wnLogfiun o JoLoD pue ‘JYSIUIOAO J9JeMm UI PAYeOs SI Yjeyen) nueqj 9
BN
1od se 31 0] pappe st 1opmod 1opuerIod
‘SIS J[eS "Idjem [JIM PIYoo0d ST Il

o3unui pusip uay) pue pIjseos st asind (pein) weid yoerg nsrey) S

Qo1
DOV DLIDIAS SO0 AUO dY) I[ J9JeM UI P00 ST TUOY] oy ¥
D2ODIUIUN.LL DOJYIOUIYOTT QOLI AYI] Jojem Ul PAY0OD SI BIoSuRy[ nio3uey( ¢

PAIINS pue pappe SI YD) “Idjem
DUDIDAOI JUISNA]F  PIJIOQ UT PAYOO0I ST Jeaymdonq Jo InoyJ ayJ, peegqg C
11 0) pappe aI1e 1opmod dLIouLIN) pue
SAIIIYO I[eS "(Y[IWINNg) ByNRW YHIm
D2ODIUIUN.LL DOJYIOUIYOT P2[10q SI 31 Uy} pue payood SI eioguey[ npur-yyoeyy) 1

Son[eA [eIN[NO PUL [BUIDIPIW-OUY)

juarpaIsur Jofew e st pasn Jued 91K1s uoneredord  SOUSIP [RUONIPEI) JO SWEU [ED0] OU [S

pueyyeIey) jo sjdoad 1eoof a3 £q paredard soysip [euonipel], g ajqeL

pringer

As



Journal of Social and Economic Development (2023) 25:32-51

38

swajqoid pajefar

PUE 9UOBIEI AIND 0) PIPUIWWODAI ST nefl

JO S100US YSaIJ JO 901 “yYoepeay pue

snurs woij Sureyns sjuaned o) papuow

-W09a1 ST 1] "uonednsuod paje[ar pue 1eay
yoewo)s woly Jurroyns syuaned 0) UAIS S1 |

PIOd 9IOAQS pUE SNUIS

2INd 0} OS[ PUE SIOPIOSIP PAJL[AI-3UO]

QINd 0} 1 PUSWUWIOIAT SIA[EY [EUOT)IPEI],

*SJUSLI)NU I9Y)0 pue Wnid[ed jo Ainuenb
431y e sureyuod pue snontynu A[YSry

swo[qoid paye[ar-ouoq SurInd Ioj papuall
-WO03I OS]V "YSN0d PUB P[OD SIIAIS € 91N
03 2d10a1 ST} PUSWILIODAI 0} PAsh SIS[eAY
oy Afeuoniper], ‘[readid saomosal pue
S9[qe1ToA Ysaly JO A)IOIedS UAYM UOSEIS
ISJUIM 93U} SULINP POWNSUOD A[[BWLIOU ST I

BZUINUI 2IND 0] QUIOIPIU [BINJRU B PAID
-pIsuod st pue [000 Apoq Surdedy ur sdjoy I

93e10A9q [£00] B Fupyew ur pasn
os[e ST 1T ‘stjedeyd ayew 03 INOJ Jeaym

aun3na wnapiofy  Yim dn paxiur st £ofreq Jo nel Jo 1oy paeg 1ol I nef 41
Nil
-yedeyo oxew 0} pasn ST I[ "YSnop e ayewr

DUDIDIOI dUISHI|T 0] IoJem YIIM papeauy SI INOY BNpuej 101 Y] BNpUBIA 1
d)se)

12d se pappe are 1opmod drrounIn) pue

SQI[[IYD )[BS "19JeM (IIM PI00d UdY) pue

‘UOTUO PuE OI[IeS ‘[10 UT PLIJ MO[[RYS ST

[eLIdTRW PaLIp oY) ‘parrnbar uoym pue sy

‘SurkIp uns 210J9q yjeyes Jo pin jo Jjsed

e 3w dn paxtw pue sa091d ojur paddoyo
OS[E 9IB SA[QBIOSIA [BUOSES JUSIRIT

9)se) 1od se pappe a1 oLow
-In) pue SAY[IYO J[S “Iojem UI Payood
ST [eLIOJRWI PALIP-UNS parmbar uoym
pue sy "parip-uns st 9)sed oy, “sed
o3unut DUSIA WNA0Yiun vulo]K10419D B O)eW 0) J9Jem [}IM punois si yjeyen) pog 01

pappe oI
so01ds pue J[es pue jod UOII UB Ul PayOOd
are Aoy, "1gey Sunyew 10} pariojoid ore
Yoa13nuay pue yorulds Jo SoAB[ A[UIR]A
D20D42]0 P2OVUIAS '$9[qeI939A U213 Jo AARIS YOIy} B SII] gey] 6

San[eA [eIN)[NO PUL [BUIDIPIW-OUY)

jJuarpaISur Jofew e se pasn jued 911s uoneredord  SOUSIP [RUONIPEI) JO SWEU [ED0] OU [S

(ponunuod) zsjqer

pringer

A s



39

Journal of Social and Economic Development (2023) 25:32-51

UOTOYUT JBOIY)
PUB P[OD SIQA3S 2IND 0) PAsN OS[Y “IAUIM
Surmp waem Apoq ay) dody| 03 9A1I0JJ
KIaA "90IBS QI S9OINOSAI IAYI0 USYM UOS

-Bas JJUIM oY) Surmp payood s 1 ‘A[[eIousn

PIOD 01 9P PIsned ST 1ey)

y3nod pue eZuANUI ‘p[Od B 2IND 0} Pasn SI

J] "90IBIS AIB SIIINOSAI IO USAYM UOSLBIS
I)uIm ) SuLInp ‘A[[ewIou ‘payood s |

SIOPIOSIP pajear
-yoewo)s JuLmd J0j poos pPaIdPISUOD SI I|

JIOAQJ PUB SUOT)OJUT JEOIY) AIND O} pasn
ST J[ "S[EATIS9J SNOLIBA SULIND SINISP 9y} 0}

PaIayQ "SWSAS [eIny[no [ed0f ut doe[d jue)
-1odwt ue punoj 9Aey pue snoninnu A[YSTH

SP[Od pue duTeISTUI

2INd 0) PAIAPISUOD OS[e SI pue uosrod

OTWSRUE UL 0) USAIS ST I "UMOUY JISSI[ Inq

snontnnu A3y sty Kypenids 3sooq 0)
91doad [eoo] Aq Sunsey SuLnp pawnsuod st |

SP[Od pue duTeISTII

QINd 0) PAIAPISUOD OS[e SI pue uosrod

OTWSRUE UL 0) USAIS ST I "UMOUY JISSI[ Inq

snontnnu A3y sty “Kypenids 3s00q 0)
91doad 1eo0] Aq Sunsey SuLnp pawnsuod st 3|

xput 2u12£10) Jo KJoLIRA

D2101p VO[]

DSOISIA 2UI02]) “NYINJIDN "y

10 21Ny Wnijjy ‘WNso4aqn] WNujos

%SNGNSU.N:GQ snyjuvivuly

wmo1amipy wnado8n.y

wnuanosa wnildodn,g

3000 0} Iojem YIIm

pappe a1e sa01dg "oy eadyo1yd Joe[q

PUE [0 PIBISNW SWOS Y)IM UOIP[NED UOIT
ue ur paLyy st (ueaqAos yoe[q) Jeyq yoerg

J)se) 1ad se pappe

QIe SAA[IYD UL J[BS "SWR[ MO[ UO PAYOOD

Uy} pue [10 pIEISNW [PIM paLy APYSIs
a1 9[nou Surdurs Jo Iepuey Jo SOABS] oy,

J1 0) poppe are eAyye[ pue

ueIey ‘SIIIYo ‘s ‘BPNO0JesY [0 pPIe)
-snur ut paLyy are saojejod pafroq Jo sa0a1g

siyedeyo

oyew 03 pasn A[[euy St yorym ‘ySnop e

BW 0} IojeMm YIIM papeauy SI J1 Udy) pue
‘poeropmod a1e snyjueIEWE JO SPIIS Y],

siyedeyo oyewr
0) Pasn ST YITYM ‘YINOP & OYeW 0) Jojem
yIm papeauy st 1opmod siy [, ‘parepmod
a1e Jeaymdng Arere], 1o 1odeyd Jo spaog

siyedeyo

yew 0} pasn ST [ 'YSnop e ayew 0} 13jem

yIm papeauy st sopmod sty [, ‘1opmod 0)
PIYSNID A1k JBIYMYONG IO MNY JO SPIIS

wemieqg 8T

1fqes 993 (vo101p o) NEpUey LI

aynp 9y ooley 91

noITyBSIRN GT

norrydeyd I

norymny €[

san[eA [eIN)[NO PUL [RUIDIPIW-OUY)

juarpaIdur Jofewr v se pasn jueq

91A3s uoneredarg

SQUSIP [EUOT)IPEI] JO QWU [2O07] OU [

(ponunuoo) zs|qe

pringer

As



Journal of Social and Economic Development (2023) 25:32-51

40

QUOR JBOIY) 2IND 0) PAId

-pISUOD ST [10 INOYIIM PaY00d eyjuered oty
SWIIPWOS “19)$00q ASIoUL UB PAISPISUO))

on3nej

[RIUSW PUE SSOUYEIM JBI) O} PIpU

-0 ST ] “[SB W (0O QAOQE P[IM ) UT
smo1I3 1] "pooj A13s0o pue snontinu Anb 131

IOAQJ
pUE SSOUYEoM JBI) O} PAPUSWWOIAI ST J]

UOTIOJUT JBOIY) 2IND 0) PAIIPISUOD ST ]

P1od 03 anp
PIONPUI-IOAJJ AIND O] JUIDIPAW © SB PAIAPIS
-Uu09 SI I ‘p[od Surmn(y “snontynu A[Y31y st 1]

99y3 10 [I0 pIeISNW Ul PALIj MO[[BYS
s131 -9ised ojejod yim pagnis st ysnop
9y} pue papeauy| SI INOY JBAYAL IT 0}
Pappe oIk J[es pue 19pmod ISpUeLIOd pue
wnso42qn) wnupjos 1[Iy "sed 0) paysnIo pue paioq SI 01eI0d

9)se) 1ad se 31 0) pappe

are 19pmod JLIULINY PUE JOPUBLIOD ‘S|

-[1yo 91es "uoruo pue d1res ‘1o ur Jurkiy

DIUAINIS? D]]YII0p  MO[[RYS SI0JOq ISJBM UI PIYOOD ST IYYoND)
9)se) 1ad se 31 0) pappe 218 UOIUO
pue SaI[[Iyo )[eS ‘[0 ur SuIk1y mo[[eys
910§9q I9)BM UL PIYO0D ST YOTYM ‘P[Im Y}

dds snorw8y WOoIJ pajdo[[0d wootysnw jo adA) e s1 ]

AA®IS 9yewW 0} BP1AOJESE YIIM I9U)30)

WNS042GN] WNUD]OS Pay002 a1e pInd pue saojelod ‘seojewo],

3unooo 210Joq

dn pextwa pue poppe are seioyed pue [10
PIBISNW UT PILI} MO[[BYS ST INIXTW SIY [,
"I9)eM PUE J[es [JIm SUO[e OLISWIN) pue
I9PUBLIOD ‘I[[IYd par jo 1opmod pue mop
werd yim dn paxTwr pue paIms ST pInd
Ay ‘Trsuoin oyeredas v ur moN seroyed
ew 0} [10 presnw ur pary-doap st jsed
s1y) Jo uoodsa[qe) v “ifes pue sopmod
T[IYo par ‘1opmod Jopueriod Surxrw

WNUNILID 421 Kq paredaid st oy eadyoryo jo 9ysed v

eyuRIRg

qyonD

unky)

foyr

gpe3

€

C

Ic

0C

61

San[eA [eIN)[NO PUL [BUIDIPIW-OUY)

juarpaIdur Jofewr v se pasn jueq 914315 uoneredarg

SQUSIP [EUOT)IPEI] JO QWIEU [2O07] OU [

(ponunuoo) zs|qe

Springer



4

Journal of Social and Economic Development (2023) 25:32-51

SUONBIQI[d
SuLmp uny pue yIry 0] YIS B SB USAIS ST ]

Ury pue iy 1oy 0y
$1J13 SurA1S 10§ 2d1031 SIY) Pasn 20UO Je)S
Sjowrar sy jo 9[doaq -adroar euonipery,

porrad ues[ oy Surmp
uondwnsuod 10§ pa10)s pue paredaid st 3]

SIOPIOSIP Yor

-Wo3S pue AINUISAP ‘1949 21nd 03 Auenb
PI)WI] UT PIPUSUIODAL ST ) “BAIYS PIO]

Surpnour senIap 03 parayo pue jued paroes

SQUOQ PAINJORI AIND O} Pasn pue
19)se[d 10§ 9)mINSQNS € 90UO SBM pIn JO st

SNUIS AIND 0} PAPUSWIWOIA

SI 31 os[e pue snonrnnu A[YS1y paIspIsuo))

'suorouny Jayjo pue agerrrew Qduwrexs 1oy
‘SUOTJEIQA[O0 SULINP SOATIE[I 0) PAIOYJO ST I]

[10 prejsnwr ur parij-doop

pue y3nop SIy) JO IpeU 2IL S[[Bq PUNOI
1joS “K12331[ Jo dniAs yory) yym dn paxiw
SI 9011 QU “1ojem Surfroq ut paredaid st
K1933e( Jo dniAs Yoy v “1opmod ojur
PUNOI3 ST T INO SUTRIP IOJeM SSIIX? )
20ouQ ‘oo urfsnur ut ydoy usyy pue

‘Y € UBY) AIOW J0J PAYROS SI 20y ‘IO

panps v210 preisnw pue A1033el ‘9011 JO opeW SI ]

J1 UT POppe dIe JNU0J0D KIp
Jo 59091d [[ews pue [QUUD,] "[I0 PIeISn
ur poriy ore YySnop sry) Jo 90o1d punor pue
jepy azis-wied [[ews V Io1em pue K1a33el
wnAysap wndyL  SUTXTW AQ 9pew ST JNOJ J8dyMm JO YSnop v
182 0) Apeal aIe sureid
QU) puB PIAOWIAI ST YSNY Y], ‘PAISLOI ST
payps 24  Supisny-ap 210joq Apped paisaarey A[ysalg
[10 pIejsnu Ul oLy
-doap st yorym ‘aised ay) 0) pappe aIe
Jes pue Jopmod JOpULLIOD pue OLISULING
“SQITIYO Ul “9)sed seadyoryo Joe[q Jo
1oy pue oyejod Jo saoord paddoyo yym

pAlDS S1IGPUUDY) dn poxtw pue paysnio a1e soAed] dwoy

[10 prejsnwt 9y} ut Surkiy
doop a1050q 9MUSd 1Y) UT POppE pajel
-009p I SPIJS JWEBSIS PUB PIUIRY ST

yorym ‘aysed SIY) Jo opew dIe s[[eq [[ews
-91sed pIn 9y} 0juI PIXIW JB J[ES pue
‘1opmod BI23[ ‘SOABI[ IOPUBLIOD ‘SIA[[IYD
‘suoruo paddoy) -aised e ojur punoig st

oSunmu pusip pIn paeos AL, “IYSTUIIAO PIYBOS ST PIN)

pringer

As

esiey {C
0l LT
eupng 9t

apoyed oy Sueyg 4

9pOyed 9 piNl vC

San[eA [eIN)[NO PUL [BUIDIPIW-OUY)

juarpaIdur Jofewr v se pasn jueq 914315 uoneredarg

SQUSIP [EUOT)IPEI] JO QWIEU [2O07] OU [

(ponunuoo) zs|qe



Journal of Social and Economic Development (2023) 25:32-51

42

IOAQJ PUE SUOTIORJUT JROIY) AIND

0] pasn SI 1] "S[BAISYJ SNOLIBA SULINP SANIP 11 0) pappe st A1233el
Q) 0} PAIdYO SI J1 OS[e pue ‘snonnu A[YSTy smppnoupd smpjupipuly Uy} pue 99Y3 Y)im PaIseol ST SnyjueIelry nppej oY esIeJA G¢
PIppE A1 sJNU JOYJ0 PUB SMAYSEI
uonednsuod aInd 0) pas) D2IDIUIUNLL DOJYIOUIYITT ‘re3ng Y1 pI10q Ul paYood s eio3ueyf 199Uy oY eloFueyr €
1009 axmyeradway Apoq 958} Jod se pappe are SaI[Iyd
Surdoay ur [nyd[ey osTy "Ayifeay yorwols pue j[es "pInd yim paxiw are urydwund
Surdooy 10] poo3 KI19A PAIIPISUO)) “S[BA Jo so0a1d payroq 9y, Joyem ul paIoq
119 TeIn)no snotrea Suump paredard st ip DIDYISOUL DIIGNINY) uay) pue sadard ojur Ind st unydwnd pey nyrey I3
19 se ‘1asnadde poo3 vy Towwuns Jurmp 9)se) 1od se 91 03 pappe 2Ie SA[[IYD pue
1009 armyeradwa) Apoq ayy doay 03 pasn st 3| - Jes 1nySoA jo dn opew afe1aaaq e S1I| BUNBIN €

d)sed © oyeW 0] pUNOI3 pue PIppE UL J[BS
PUE IOJEM ‘SOABI[ JUIW ‘@0In[ UOWI[ ‘SAA|
-[1YO U210 "PUNOI3 UAY) PUB PRISEOI dIB

SIOPIOSIP YOBWO)S 0} NP JUNIWOA OS[e pue Spaos e1oa[3ueyg "SII[IYO PUR J[BS JuIl
uonednsuod ‘sayor YorwWo)s 2Ind 0) pasn SI ‘pULIBWUR) ‘SIABI[ OI[IBT ‘SPaas urwnd
J1 pue ‘pueyeIe))) 01 9dI10aI JIWAPUD UE ST ] SU20saInAf D]Idg  ‘Spaas eIddf3ueyq Jo dn opew ones B ST 1] Koweyd 1 vIod(3ueyg 1€

[10 preisnw
ur Surk1y 210joq s201ds yim dn paxtw pue

SOUIS 21N PoYsNID ST 3 "JYSIUISAO PIYEOS SI YeyeD)
0] PAPUSWIWOD3I ST 11 ‘snontnnu A[ySiy [1o preisnw ur APySi| paLy st
PAISPISUO) "SUONOUNJ IAYI0 pue dFeLLIBW wn-Loyiun puojSjOLVH  -1apmod 1opuBLIOd PUB JIES “I[IYD oL
‘o[duwrexs 10J ‘SUONRIGA[0 SULINp pash I 1] DIDYISOW DJIGNOND)  -IN) “J[BS YIIM PIXIW I s1amop) unjdwng ped 0

[10 pIejsnwi ur Surk1y mof[eys
910J2q pawIea:ns pue paf[ol st J] “Topmod

SISBASIp ULYS pue JIOPUBLIOD pue OI[IET “I[[IYd ‘OLIowWIN)

BUIYJSE IND 0) PAISPISUOD OS[E ST )] "PUByy 9res “moyp weid jo dn opew dsed € yrm
-e1e))) 03 9dI0aI OIUOPUS UE SEM IT dUQ sisuakvppuily ISVI0Jo) paxdyserd ST Jes[ 1qIeR JO 9PIS ISUUT Y, pireq 62
San[eA [eIN)[NO PUL [BUIDIPIW-OUY) jJuarpaISur Jofew e se pasn jued 911s uoneredord  SOUSIP [RUONIPEI) JO SWEU [ED0] OU [S

(ponunuoo) zs|qe

pringer

Qs



43

Journal of Social and Economic Development (2023) 25:32-51

uonednsuod

QINnd 0) PaIAPISU0d s1 9[nIn3 oy Sunegy
-oueyrodw [eImno pue snoiSferI sey I

PIoo pue ayoe

JEOIY) 9IND 0) UIDIPAW B SB PAIIPISUOD SI
joy Surmoq[ems J[Iym pue dna3Ioud A[YSIH

SIOPIOSIP PAJB[I YORWO)S
OS[E PUE SAYOR JROIY) 9IND 0) PIIIPISUOD ST ]

WNALSID WNDLL]

WNALSID WNINLL]

[10 pIeisnw oY) ul paryy-doop

SI SIY) Jo [njuoodsa[qe) 7 "1 0) pappe

SOWIIAUWIOS OS[E JIB SINUOJ0D PAYSNID
‘K1033el 1M opew SI INOY JeayMm JO d)sed

191eMm Ul K133kl yjim payood SI I uay)
pue 99y3 IO [0 )IM PIISLOI ST INOJJ JBIYA

Jeo[ njew

ojur paddeism ST INUOS0D puE WOWEpILd
[IIM paInoAey (I pasuapuod) eAoys|

em3mo 8¢
eneH /€
uodurs  9¢

San[eA [eIN)[NO PUL [BUIDIPIW-OUY)

juarpaIdur Jofewr v se pasn jueq

914315 uoneredarg

SQUSIP [EUOT)IPEI] JO QWIEU [2O07] OU [

(ponunuod) zsjqer

pringer

As



44 Journal of Social and Economic Development (2023) 25:32-51

Table 2, chapattis of madua, baadi, jhangoru and kauni were frequently consumed dishes
with fanu, chaisu, gathoni, thechwani, kafli, kadhi, aloo ke gutke and bodi. Depending on
the village locality as per elevation, the chapattis of jau, marsa, kuttu and phapar were also
consumed. Kuttu (Fagopyrum esculantum) and phapar (Fagopyrum tataricum) were grown
in the high altitude areas; therefore, they were consumed mainly by the community living
in those areas. Chyun and guchhi, being wild mushrooms, were available during monsoon
season and consumed during July and August with chapattis of wheat and finger millet.
Kandali kee sabji, being seasonal, was also prepared during the season as the fresh sprouts,
and mild leaves of Urtica dioica were used for making this vegetable. Chhachhindu was
consumed alone, and stuffed parantha was eaten with curd or bhangjeera ki chatney. Gen-
erally, for breakfast, chapattis with vegetables and paranthas with curd and chutney were
consumed. At lunch, boiled rice, boiled jhangora and boiled kauni were consumed either
with chaisu or fanu or gathoni or thechwani or jholi or kadhi or kafli or bodi. Sometimes,
the local people cooked more than three dishes together. At dinner, chapattis of wheat and
finger millet were consumed with vegetables. Mattha was consumed during daytime but
was avoided after sunset. Raithu and bhangjeera ki chatney were the relish food items used
as condiments to enhance the flavour of routine dishes (Table 2).

The local people made a variety of vegetable fritters which they used to eat at breakfast,
lunch and dinner either alone or with the main meals. The vegetable fritters include urd ke
pakode, bhang ke pakode, bukhna, rot, aarsa, paitud and patudi. Most of the vegetable frit-
ters such as urd ke pakode, bhang ke pakode, paitud and patudi were salty, except rot and
aarsa, which were sweet. The local people also used to make some interesting traditional
desserts to conclude the meal. The present study documented five traditional desserts, viz.
jhangora kee kheer, marsa ke laddu, singori, halua and gulgula. Besides use for medical
and nutraceutical purposes, a large number of cultural and religious values were also asso-
ciated with these traditional food dishes (Table 2).

Toppling of traditional practices

Over the years, drastic changes have crept into the TFK system in the present study area.
Since the food system comprises both farming and supply systems, it is pertinent to exam-
ine the traditional farming, supply and related systems for understanding the causes of
changes in the traditional food system. Traditionally, different combinations of crops grown
by the local people are based on the type of terrain and availability of water. The irri-
gated land that is primarily in the valleys is used to grow mainly paddy and wheat. The
unirrigated land, which is mainly on the slopes in the form of terraced farms, is used for
cultivation of mixed crops, including millets, pulses, and cereals. The land around home-
stead, which is called kitchen garden, is used for production of seasonal vegetables. Simi-
lar observations on home gardens are reported from other States in India (Kala 2010a).
The land use practices, in the present study area, also vary along the altitudinal gradient
(Fig. 2). In high altitude region, the agriculture land remains fallow during winter due to
heavy snowfall and subsequent severe cold climatic condition. At middle altitude, the vil-
lagers cultivate crops interchangeably below and above the village locality, which helps
in maintaining soil fertility in fragile agro ecosystem. The crops, cropping patterns, crops
rotations and crop composition practiced along the altitudinal gradient in agro ecosystems
of Uttarakhand are given in Fig. 2.

Since most of the land area is rainfed, crop production is precarious and dependent on
the amount of rainfall and other climatic conditions. In view of reducing the anticipated
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Fig.2 Cropping patterns, crop compositions and crop rotations across an altitudinal gradient in the Uttara-
khand State of India

risk, the farmers have increased the diversity of crops so that if one crop fails, the other crop
may compensate the returns. This system of cropping is traditionally called as ‘baranaja
system’ of cropping in which about 12 or more varieties of crops are grown together in
view of maximising not only productivity but also maintaining soil fertility (Kala 2010b).

In Uttarakhand, traditional farming system that was completely organic in the past was
closely connected with animal husbandry. The dung of domestic animals was scattered in
the agriculture land for maintaining or enhancing land fertility, and in return, most of the
crop residues were supplied to animals as feed (Kala 2004). This arrangement not only
helped in declining the pressures on the pasturelands and nearby forests, but also supported
the stability of natural ecosystem and environment (Kala 2014). However, over a period
of time, a large part of the agriculture land has been left abandoned and animal husbandry
declined drastically due to several reasons, including migration of local people and subse-
quent increase in vermin (wild animals that are believed to be harmful to crops). Besides,
out migration has brought in severe changes in social, economic and environmental spheres
(Farooquee et al. 2004; Nautiyal et al. 2007).

There have been drastic changes in the traditional practices and knowledge systems.
With the shrinking of agricultural land, farming of many species, including Echinochloa
frumentacea, Eleusine coracana, Setaria italic, Amaranthus viridis, Colocasia himalay-
ensis and Perilla frutescens, have been drastically reduced. Earlier, about 100 varieties
of paddy, 170 varieties of kidney beans, eight varieties of wheat, four varieties of bar-
ley and many varieties of pulses and oil seeds were grown annually by local farmers of
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Uttarakhand in their traditional mixed farming system (Zardhari 2000). Depending on the
suitability of climatic conditions, earlier they began to sow seeds and plant and also refilled
the gaps. Either unavailability or low availability of food plant species has declined the
traditional cuisines and the knowledge interwoven with such traditional cuisines. Macroty-
loma uniflorum, locally called as gahath or kulath, is one such species that was quite popu-
lar in traditional cuisines. It was even gifted to the relatives and friends as a local souvenir
(Kala 2018).

Traditionally, local people believed that most foods either have heating or cooling effects
on our bodies. Macrotyloma uniflorum is believed to help in keeping the body warm, and
hence, a delicacy called gathoni is consumed with rice or chapattis during the harsh winters
to keep the body warm. However, when the seeds of Macrotyloma uniflorum are soaked in
water overnight, it is used to make a different delicacy called phanu consumed even during
summer due to its cooling or neutral effects (Kala 2018). Besides being a good source of
proteins, carbohydrates and minerals for humans, its stems and leaves are widely used as
good-quality fodder for domestic animals.

Like other traditional crops, the farming of Macrotyloma uniflorum has reduced mani-
fold in different areas even though it was one of the most preferred pulses in Uttarakhand
(Kala 2018). Earlier, Eleusine coracana or finger millet was one of the most consumed
millets in the Uttarakhand region and it was cultivated extensively. Still, Uttarakhand is the
largest producer of finger millet after Karnataka in India. However, at present, its cultiva-
tion has declined sharply due to a fall in local consumption. Making round chapattis of
its flour was always a tedious task; therefore, local people used to mix up some amount
of wheat flour, which helped in rolling its dough for making round chapattis. Since many
people use to avoid mixing wheat flour, they rely on a dish called baadi, in which the finger
millet flour is cooked alone in boiled water. Encountering difficulty in making its chapattis
and developing change in taste might have discouraged its large scale production.

Likewise, in finger millet, the production of most of the millets has declined over the
years in the study area. The decline in diversity of crops grown in the traditional mixed
farming system has impacted the overall productivity of traditional crops and finally the
traditional food system. Besides outmigration, crop-raiding by monkeys and wild boars are
held responsible for discouraging farmers from raising crops (Kala 2014). The traditional
crops have mostly been replaced by high-yielding varieties and cash crops like potato, soy-
bean, kidney bean and pigeon pea (Maikhuri et al. 1997; Nautiyal et al. 2007, 2013, 2017).
Moreover, many people in Uttarakhand have considered their traditional food systems
as underprivileged; hence, they began to adopt the food systems from the nearby states,
including Punjab.

The local people also perceive that modern education and employment have shifted their
dependency on the market forces and global mode of production, on which they have no
control. The traditional system of crop diversification that was focused on the subsistence
system and also reducing risk has been transformed largely to a much more uniform one,
focused mainly on cash cropping. Over a period of time, the changes in raising food crops
differ from one area to another. Some of the areas continue farming traditional crops while
others either introduced partial changes or largely switched over to commercial crops. In
some villages situated in the valleys, the local people began to replace staple crops largely
from vegetables, especially pea and tomato in their farmlands. Earlier, a few plants of pea
and tomato were grown by villagers in their home gardens only.

Similarly, there have been changes in the preparation of food. Burning wood and char-
coal for cooking food were one of the traditional practices that kept the food’s nutritional
contents intact. The utensils used for cooking and serving food have also changed over
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the years. Replacement of traditional utensils, mainly by pressure cooker for cooking, has
become prevalent, which is also associated with a change in traditional food flavour.

Sustainable development
Environmental sustainability

The practices for raising crop diversity, their sustained availability and using them for pre-
paring a variety of traditional cuisines have evolved and matured over years of experimen-
tation. Since most of the land area is rainfed in Central Himalayan region, most of the
crops, as selected by the local people, could have tolerated the low amount of rainfall and
other vagaries of climatic conditions. Macrotyloma uniflorum grows well in dry areas, and
it does not require much water. Such trait has made it a quite useful crop for growing in
the rainfed hill terrain (Kala 2018). It can also be grown in low fertility areas not suitable
for a variety of other crops. Once sown, it becomes ready for harvesting within four to five
months depending on the altitude. After decades of trial and error, Macrotyloma uniflorum
has been chosen as one of the best crops by the mountain farmers. Moreover, there were
crops generally avoided by wild animals. Macrotyloma uniflorum is one such crop that is
not raided by monkeys.

The crop diversity has been maintained traditionally by using various methods, includ-
ing range of crop compositions, cropping patterns, crop rotations, and selection of terrain
and availability of moisture contents. In valleys, since the cropping season varies from
mountain slopes due to high temperature, the species are selected for farming accordingly.
Being hardy species, many traditional crops, especially millets, can cope up with the nega-
tive impacts of climate change to a certain extent. Millets can be grown under marginal
conditions of soil fertility and moisture content; therefore, they are grown in the rainfed
areas. Eleusine coracana is one such species that is grown easily in rainfed areas with min-
imum interventions and farm inputs, which make its farming environmental friendly.

Economic viability

Earlier, money was not involved in traditionally designed crop production system. The
method of crop production, resource utilisation and barter exchange of goods and services
were intermingled with the social and cultural system. People supported each other in rais-
ing crops as a community. However, at present, the control as a community over decision-
making has weakened. The alterations of selection of crops, decline in crop diversity and
changes in social and cultural milieu have weakened the economic viability of traditional
food system. The homogenisation of once heterogeneous system evolved over the centuries
of trial and errors with the suitability of geographical, geological, climatic and hydrologi-
cal factors has resulted in loss and, or, decline in traditional food systems, collective con-
cern for food resources and alteration of subsistence economy to cash-oriented economy.

Social acceptability and security
The diversity of crops, as raised due to the traditional system of farming, has built up social
security in terms of per family adequate production of a variety of crops. Major millets

such as Echinochloa frumentacea, Eleusine coracana, and Setaria italic and some pulses
of previous seasons or years remained available for making dishes even during famine and
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lean period due to their yearly adequate production. Moreover, the dishes made up of these
crops were quite rich in carbohydrates, proteins and other essential nutrients.

Many dishes prepared by using local millets and cereals had strong linkages with local
traditions, cultures, rituals and festivals. Some of the festivals and traditions remained
incomplete without the use of such traditional dishes. During the marriage, aarsa and rot
were gifted to the bridegroom from the parents and relatives of the bride, as these two
dishes were considered quite auspicious dishes. Urd ke pakode or fritters of black gram
was another local dish that was prepared during auspicious days, like birthdays and wed-
dings. Besides distributing to relatives and friends, they were also offered to the local
deity. Generally, the offering of cereals and millets to the local deity was also depended
on the locality-specific farming of such species. For instance, ogal or buckwheat, phaper
or Tartary buckwheat and the dishes made up of these pseudo-cereals were offered to the
deity residing in the high altitude areas as these species mainly grow in higher reaches of
Uttarakhand. Gulgule made up of wheat flour was offered to Gaura Devi, the consort of
Hindu God Lord Shiva. The variety of traditional dishes and the natural resources used
in their preparation, therefore, have social acceptability, which invited the social sustain-
ability. However, the farmers have lost a variety of foods, and so the taste in their plates has
changed over the years.

Since the traditional food system has linkages with the broader economic, societal and
natural environments, the structural changes in the traditional food system might originate
from a change in another associated system. Given the continuing sustainability of tradi-
tional food system, its social, economic and environmental bases should be examined and
promulgated in the context of food security and nutrition for future generations. The dishes
made up of locally grown crop species are highly nutritious, and this fact needs to be dis-
seminated properly for maintaining health of the future generations. Unfortunately, many
indigenous crops grown in the past are either not grown at present or their cultivation has
declined sharply. They may be reintroduced as the nutritious foods, which have the poten-
tial to diversify the human diets, as well.

The farmers of Uttarakhand have developed subsistence farming systems that have the
potential to ensure socio-ecological sustainability in the long run (Maikhuri et al. 1996,
1997; Nautiyal et al. 2000, 2002, 2007; Negi et al. 2003; Bisht et al. 2006; Nautiyal and
Kaechele 2007). Traditional crop diversity that farmers maintain in the Himalayan agro-
ecosystems has been proved to be the most effective way for maintaining the sustainable
flow of resources among various ecosystems that are dependent on each other to sustain the
Himalayan environment.

As far as economic output is concerned traditional crop cultivars/ landraces having
potential to produce good output along with manifold uses, besides, staple food needs pol-
icy support for their conservation in situ (on-farm) in Uttarakhand (Nautiyal and Kaechele
2007). The local people need proper awareness and encouragement to continue growing the
traditional crops and their distinct landraces. Lack of economic incentives for promotion of
conservation of traditional crop germplasm has been an important factor for the erosion of
traditional landrace farming systems. A participatory approach, through institutional and
policy support, is required for developing new strategies and approaches for landrace utili-
sation, adding new dimensions to its enhancement efforts, including the promotion of elite
landraces selected and enhanced on the basis of growing urban consumption needs. Urban
demand for landraces would provide market incentives for farmers to produce indigenous
seeds beyond the subsistence level. There is a need to identify the elite germplasm with
the potential for use in food industry and multiplication of these seed types for both local
and urban consumption. Institutional support is also required for creation of specialised
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niche markets for biodiverse foods. Increasing the value of elite landraces for direct sale
as genetic resources, either under contract or intellectual property, is another incentive to
farmers as policy support. Community-based seed supply system also needs to be strength-
ened. In a study conducted in Germany on community-based traditional on-farm germ-
plasm management by Frese and Kfken (2002) has demonstrated that community-based
seed supply systems have been almost lost in highly industrialised countries due to lack of
economic incentives.

The traditional agricultural system is characterised by its dependence on local resources
and locally developed technologies. In order to optimise food production in these low-input
farming systems, farmers possess a considerable knowledge both of the nature and charac-
teristics of the resources available, and of the methods suitable for sustainable crop produc-
tion under conditions which are often marginal for agricultural productivity. The traditional
knowledge regarding the cropping potential of different agro-ecological niches, as well as
methods of animal husbandry used to optimise long-term crop productivity and also the
role of local botanical knowledge in maintaining stocks of high-quality germplasm, which
are able to meet the changing environmental and cultural demands, is of paramount impor-
tance (Nautiyal et al. 2008).

A way ahead

In the past few decades, there has been large-scale development in Uttarakhand, includ-
ing improved road connectivity and better availability of market and resources. This has
finally led to availability of rice, wheat, pulses and vegetables grown outside of the native
villages and towns. Meantime, there has been a large-scale outmigration. The range of fac-
tors, including unplanned education, outmigration, unconsolidated and scantly land hold-
ings, have made traditional farming a less attractive and unsustainable profession. This has
resulted in drastic changes in the traditional food systems and the resources required to
sustain this traditional system.

Historically, Uttarakhand is well known for its beautiful landscapes, rich cultural diver-
sity, and places of religious significance. A large number of tourists, mainly pilgrims, from
far and wide visit the state, annually, which provide a readymade market for the local cui-
sines, if concerted efforts are implemented. The entire traditional food system needs to be
revived right from the farming of cereals, millets and pulses organically, including the spe-
cies that are in peril such as Echinochloa frumentacea, Eleusine coracana, Setaria italic,
Amaranthus viridis and Perilla frutescens.

Interestingly, there has been some reverse migration to the Uttarakhand region due to
the sudden outbreak of the COVID 19 pandemic and subsequent lockdown. There are
reports on a probable revamping of traditional farming to a certain extent by those people
coming back to their villages. There is a lot of potential with the traditional food system, as
has been reflected through horse gram, which was once used for making delicious cuisines,
had lost its glory for years and now has again made a comeback in some localities. A local-
ity lying between Teen Dhara and Saknidhar in middle altitude has become popular for
raising pulses, including horse gram, and is rightly called Dal Ghati (valley of pulses). The
travellers plying on the national highway between Rishikesh and Devprayag towns are the
main customers of these pulses. The agricultural land abandoned due to outmigration may
be restored for farming, which may help to revive the traditional food system.
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Traditional foods provide a range of health benefits. However, the present generation is
less exposed to the health benefits of traditional foods which need to be educated properly.
Besides, the significance of traditional food crops, including millets, as their resilience to
climate change and associated impacts in the present context, needs to be recognised for
food security and the health of the natural ecosystem and environment.
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