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Cold, arid and highaltitude regions of Ladakh are exceptionally unique in the world and are characterized by extreme
temperature variation, thin atmosphere with high UV radiation and less oxygen avail&hiliiyation is not viable in
Ladakh during the winter due to sabro temperatures, resulting in a severe shortage of fresh vegetables and an unbalanced
diet. To combat the scarcity of fresh vegetables during the region's harsh winters, farmers have developsd low
traditional metlods for storing vegetables such as potato, cabbage, onion, radish, carrot, and grains such as wheat and barley
that are compatible with the region's ecological and socioeconomic conditions. Indigenous knowledge and techniques are
extremely valuable in thdaily lives of Ladakh natives. In this study every traditional storage method been investigated
from Leh district of U.T Ladakh. Hilly areas suffer various climate issues in the present scenario; thus, it is critical to
promote the traditional strategy faustainable agriculture and food security. This study discusses prevalent storage
structures of Ladakh region such BangNga, Sadong, Tsodbarfgr keeping vegetables like potato, radish, carrot,
cabbage, and grainGharches, Thingcheandkhygchesnethod especially designed for winter storage of onions.
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Ladakh, also knowras Little Tibet or Red Land -cultivated according to revenue department village
(Maryul), is located in the northernmost part of Indiapapers (2012017¥. Because of heavy snowfall, the
at an altitude of 3527 m above mean sea level in tieansHimalayan Ladakh area remains -ofit for six
Ladakh range between 32 36 e N a n-d manthdAsbyear. Extreme winter restricts cultivation in
80.5°'E. union territory of Ladakh, the territory of the an open stat all year long. Agriculture production is
union consists ofwo districts, Leh and Kargil. The restricted only during summer season (April to
districts are bounded on the west by Pakistan, on tH@ctober). In the winter months, the supply of fresh
north and east by China, and on the south byegetables declines dramatically, resulting in an
Himachal PradeghThe region is considered to haveunbalanced dietSeasonal shortages and poor diet
a cold desert climate, characterized by intensdiversity amog the local population contribute to
temperature variationfrom -30 to +30°C, limited deficiencies in micronutrients, a phenomenon
precipitation, mostly in the form of snow, high wind described adiddenHunger. Vegetables and grains
strength, and low plant density, a thin atmosphere afultivated during summer season have to be stored for
6-7 Kwh/sqg m with high UV radiation and a fragile consumption during extreme winters. In early days
ecosysterh Ladakh faces development challengeswith its strong ecial structure to sustain the
that are unique to theegion. The mountain walls agriculture system, production in Ladakh was high
separate it from the rest of India and its neighbouringnough to feed the whole population with its
territories, allowing access only through challengingconventional techniques appropriate for local climatic
passes normally situated around 4400 metres aboeenditions. Local people of an area have unique
sea level The district Leh has a reporting area ofwisdom and understanding @i the consumption
45167 hectarespf which 10542 hectares have beenand storage of their food prodLﬁ:tsSince ancient
times, people used to rely primarily on crops such as

0068600 wheat, barley, and potato in Ladaliso, for winter
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purposes, people often store dried leafy vegetable
and dried milk productsatled"” Ch u r pegstable
consumption and storage information has been passg
down from generation to generation, allowing
conventional knowledge to expdntt has been a part ¥+
of the conventional method to store vegetables suc,':
as potato, onion, radislwrnip, carrot, and cabbage
for winter use using different local methods; the
storage methods include above ground, undergrour
and semunderground storafleThe passive storage
facility has been playing an important role in the food
chain of Ladakhi farmrs. Traditional storage systems |
for vegetables and grains in and around Ladakl
region must be promoted, and they can be enhanc(
with proper scientific input. In this article various age
old traditional vegetables and grain storage structure
of Leh distict of transHimalayan Ladakh region

have been explored, studied, analyzed and discussBlg: 18 Taking irput from the farmers about various stol
in details. methods of vegetables

Methodology
The survey was carried out in the Union territory of
Ladakh, Leh district (77°45'06.34' E, 34°2'35°.6" N),
This survey covers Shey, Thiksayang, Tigger and [
Sasoma (Nubra) villages of Leh district. Visits were.
performed based on prior information provided b
farmers from several villages, and feedback wa
recorded from a group of older farmers as well a
individual farmers. The purpose ofethrips was to -
understand the age old postharvest manageme/ ¢
techniques that are prevalent in the region, th v
technique that has been adjusted with the climati_ ¥+~
condition in the region. Special visit to Sasoma arel) \
in Nubra was to learn about tkbygchesmethod of 28/
onion storage, which is unique in the world. g
Traditional Ve,getable and graln‘ storage systems ha\ﬁg. 2 0 Farmers selling their stored vegetables in the
proven effective and popular since decades. Farmeggy ket of Leh during extreme winter months
used to grow vegetables for both personal and
commercial purposes. Ladakhi smallholders deedrib methods for storing vegetables and frithe
a general improvement over the past decades in termsethod emplged is determined by the type of
of food quantity and diversity During the harsh produce and the storage facilities availaflee most
winter months, the best way to get vegetables is byroadly adoptedconventional storage methods for
storing locally farmed surplus vegetables for-off keeping vegetables and cereals in District Leh of U.T
season use (Fig. 1 & 2). Ladakh are explained in detail and depicted infeg§.

Results and Discussion Pang-Nga (indoor storage)

Local farmers use locally grown cereals and PangNgaused to be the most convenient place to
vegetableshat are stored conventionally during thestore grainsearley or Grim, which is locally known
winter season when the region is cut off due t@&soO n assode of the most important staple crops of
significant snowfaf’. Drying, canning, curing, Ladakh. The main crops grown in the region in past
salting, freezing, and conventional storage are the fiveere barley, wheat, otherains, and nonfood crops,
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Fig. 3 0 Traditional storage structures for winter storage of vegetables and graifarfgNga (indoor storage); (b)Sadon
(underground pit); (cYsothbangcold cellar); (d) Charcheghanging); (eJThingcheqspreading) & (f)Khyg-ches(freezing) adopted |
Ladakhi farmers.

which mainly consist of fodder crops, especiallyfriendly. The pits are conical in shape and vary in size
alfalfa. Traditionally every house in Ladakh has depending on the volume of vegdtsbgrown. In the
pangNga which comprises of a rectangular structurewinter, farmers use these structures to store hardy
having dimension around 3x2x6 ft. The structure ivegetables like cabbage, carrot, turnip, radish, and
built in the basement; a sthapening is kept for the beet. Because soil temperature does not fluctuate
inlet and outlet of grains as shown in Fig. 3a. Due tanuch and remains cold compared to air temperature,
its long sheHiife grains can be kept ipangNgarfor a  keeping the veggies in undergra pits and covering

longer duration them with layers of soil creates favorable conditions
_ for vegetable storage for around54months in a
Sadong(underground pits) natural atmosphere (Fig. 3b).

In this method, a pit is dug in the saffed as the
vegetables are produced, usually in a weflined Tsothbang(cold cellar)
location. This method of creating pits has no costs, The underground or partly underground buildings
requires minimal labour, and is environmentallythat are used to store roagetables are often referred



