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Situated in the rain shadow of the Himalaya on the upper part of the 
Indus, Ladakh is fully dependent on irrigation. Since ancient times, 
the melting waters of seasonal glaciers, situated in the high altitudes, 
have been brought by irrigation canals, sometimes across dramatic 
rock cliffs and deep gorges, to suitable small flat patches of land, 
positioned mostly on deltaic fans of subsidiary, seasonal rivers of the 
Indus, where cultivation is possible. The Tibetan chronicles indicate 
that irrigation and the art of building reservoirs to store the glacier 
water for the night have been known in Tibet since the 7th century AD 
(Hummel 1958). However, the initial settlement of Ladakh by the 
Mons and the Dards, dates back to much more ancient times (Francke 
1910, 1926; Petech 1977; Rather 1997, Vohra 1988).  

The irrigation system has been described by earlier European 
observers (e.g. Ribbach 1940) and seems at first sight to have 
undergone no major change in recent times. Can the irrigation systems 
disclose the history of the villages in Ladakh? And, if so, do recent 
demographic changes related to the legal reforms concerning marriage 
and inheritance rights also affect the water management systems?  

We investigated these questions in Tagmachig, a village in 
Lower Ladakh which had been populated by Dards and by Mon 
people before its incorporation into the Ladakh kingdom in the 16th 
century, and which has undergone significant processes of economic 
and demographic change since the mid-20th century when Ladakh’s 
international borders were closed to the long-distance trade between 
India and Central Asia. 
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Fig.1. Tagmachig. Photo by Corinne Wacker. 

Tagmachig village 
Situated on a deltaic fan at the southern side of the Indus River below 
Khalatse on the ancient trade route from Tibet to Kashmir and near a 
small north-south mountain pass route over the Saser-la and Hamer-la 
to Lamayuru, Tagmachig is a Ladakhi village with some 400 inhabit-
ants making a living on a small area of 320 acres from prosperous 
double-cropping farming with barley, wheat, apricots and walnuts as 
major cash crops. Before Ladakh’s boundary with Tibet was closed to 
long-distance trade in 1962, the wealthier families of Tag-machig 
bartered these crops for pashmina wool and salt with the nomads from 
the Changthang plateau and had trading and cultural relations with 
Tibet, where they also sent village monks for higher education.  

For the villagers the name Tagmachig refers to the ‘first plat-
form’ (tag = platform, chig = one), the lower terrace for irrigated 
agriculture near the Indus at an altitude of 2,500m. Four other zones 
with terraces are situated higher in the cliffs up to an altitude of 
4,000m, and these are referred to as Dok.  
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According to the villagers, Tagmachig was founded by three brothers 
approximately a thousand years ago. They established three families 
and out of them three pha-spun groups (clans) arose. They built a 
castle in the 15th century and were ruled by petty chiefs until their 
fortress was destroyed in the Ladakh/Baltistan wars which according 
to Francke (1907/1978:99) took place, between 1560 and 1640. In the 
course of these wars, Baltistan turned to Islam while Tagmachig 
village adhered to the Buddhist Ladakhi kingdom: it retained its 
Buddhist faith but lost its local independence. Urbis Chomo, who is 
the village goddess of Tagmachig and the protector deity of the 
Buddhist monk and translator Lotsawa Ringchen Zangpo, is the chief 
of the ‘Seven Sisters’, the village goddesses of the neighbouring 
villages with whom Tagmachig people intermarry and share common 
ceremonies.  

In 1997, when our fieldwork was carried out, the village 
economy was still traditional; most labour was paid in kind, not in 
cash; rules of mutual co-operation in farming and irrigation were 
common; and the agricultural and daily cycle of subsistence tasks was 
embedded in a web of ceremonies and rituals.  

The Irrigation System 
Tagmachig overlooks the Indus and descends in a cascade of partly 
whitewashed, cube-shaped, mud-brick houses towards the cultivated 
terraces which end abruptly at the edge of the delta some 200m above 
the roaring Indus. The horizon is formed by majestic mountains of 
some 6000m in altitude, one having a sun-marker enabling the 
villages to adjust their agricultural and irrigation calendar to the 
seasons.  

Fed by the snowmelt of a nearby glacier, several springs 
converge in a seasonal river above the village. The first diversion 
channels feed a hydraulic prayer-mill and four other small watermills 
before the water again converges into the village reservoir where it is 
stored for the night.  

At a public balloting event at the beginning of the New Year, 
the villagers distribute the rights to the reservoir water to two families 
a day in a rotating cycle of 12 days. These two families are also 
responsible for the repair of the secondary channels leading to their 
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fields, while the main channel and the reservoir are maintained by the 
whole village. The management of the irrigation is embedded in the 
agricultural and ritual calendar of the village. In April, the two 
designated families brew beer in turn and call the villagers for the 
repair work of the irrigation system. Yur Chang (Yur = canal, chang = 
beer) is the name of this old tradition of communal work.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2. Watering the fields. Photo by Corinne Wacker. 

When the repair work is done and the families have scattered the 
manure on their terraces, the growing seasons starts with the Saka 
ceremony. With their horns decorated, the animals are allowed to run 
freely on the greening fields, and the relatives are invited to drink 
beer. A child is called to open the field for the first ploughing; this 
marks the beginning of the growing season. Thereafter, the villagers 
assemble in the monastery to define by balloting which two families 
have the water rights to irrigate their fields at which day in a rotating 
cycle of twelve days. Once this has been settled, the village headman 
brings the first water to a family which according to tradition has the 
ritual role of marking the beginning of the irrigation period.  

From that moment onwards, the water distribution follows the 
rotational pattern defined by the lottery in a 12-day cycle. The first 
water is called Dolchu, the second watering Rakchu, and the third 
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Nonchu. When the barley fields have been watered three times, the 
water is channelled to the wheat fields, which are sown after the 
barley.  

When the apricot trees are in flower, the village-wide Lustor 
ceremony is held to celebrate the abundance of water and to pray for 
soil fertility. Thereafter, each family splits into sub-groups. Some 
family members remain in the main village to water and weed the 
fields while others move to the Dok, the fields situated at four higher 
levels and to the high pastures. Barley and wheat need to be watered 
ten times before they are ready to harvest. For watering the families 
call upon their Bes alliances, which join together two persons in a 
mutual co-operation system.  

In honour of the goddess of plenty, the Shrubla festival is 
celebrated before harvesting. When all crops are harvested, the 
animals are brought back to the main village for threshing. The 
Skangsol ceremony, which is intended to attract the spirits of wealth 
and pray for enough water in the following year, marks the end of the 
agricultural season. In October, the water dwindles and then ceases to 
flow. In winter the village relies on a perennial spring until Yur Chang 
again marks the beginning of a new irrigation season.  

Water rights and social change 
Officially, water rights in Ladakh are allocated by the state. In the 
monarchic period of Ladakhi history, families were given the right to 
build an irrigation canal by the king, and the household taxation was 
related to the water used. The land property and irrigation perimeter 
was recorded on a silk cloth carried by the taxation officer into the 
villages to identify the taxes to be paid. After the Dogra conquest of 
Ladakh, Khushi Mohammad, the officer responsible for Ladakh 
(1902-1905), copied the royal water and land register and its silk maps 
on to a record known as the Bandobast.  

The Bandobast was related to a tax and settlement reform, 
which aimed at supporting the long-distance Central Asian trade 
through Ladakh. Under this system, the villagers of Tagmachig and 
other villages in Ladakh had to contribute obligatory labour as porters 
and provide animal transport to sustain the caravan economy (Kaul 
1992). After Indian independence, the tax system was again reformed 
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and the levies for trade were abolished, but the land and water 
Bandobast register of 1908 has been maintained as the authoritative 
record with updated information for each household in Ladakh up to 
the present.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig3. The Bandobast map of Tagmachig 

The Bandobast indicates that water rights are held by the ‘houses’, a 
tax unit, known also in Tibet which includes the joint family, a main 
house and several auxiliary smaller dwellings (Carrasco 1959). The 
land property is registered in canal and marla units. One canal 
corresponds to twenty marla and eight canals correspond to one acre 
or to 0.4 hectares of land.  

For Tagmachig, the Bandobast shows that the three Mon 
families and the smith family share 1.6 acres of irrigated land. The 
great majority of the people in Tagmachig, 342 persons out of 424, 
belong to 22 households who cultivate a total of 96.4 acres. The two 
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families that have a double share of water rights cultivate a total land 
size of 6.5 acres. Among the 34 persons belonging to these two 
families, each has an average of 0.19 acres of irrigated land.  

The record differentiates between ‘old’ land property rights, 
granted to the Ladakhi families in the royal period and ‘new’ land 
property, acquired after the completion of the Bandobast, in 1908, and 
subsequently added to the original land record. The analysis of the 
figures for Tagmachig shows that since 1908 the land-poor families 
have acquired more ‘new land’ than the others. They have been able to 
add 54 marla of new land since 1908, compared to only 15 marla for 
the two noble families, and only 5.3 marla for all the other land 
owners.  

Comparing the families according to their land property, the 
wealthier families have more monks and nuns among them, and all are 
living on the undivided land property. These families sell cash crops 
such as apricots, nuts and timber in large quantities to Leh, Sakti and 
Chembre. The average household also sells wood, apricots and nuts, 
but only to nearby villages. The land-poor households do not have 
enough land for their subsistence needs and work for other families in 
exchange for a share of the crop or for money, and they seek jobs 
outside the village, e.g. in the army.  

In 1997 Tagmachig village was inhabited by 424 persons 
compared with 354 in 1992. As no immigration has taken place, the 
natural population increase corresponds to 3.6%. This high figure 
contrasts to a previous period with a low population increase all over 
Ladakh of 0.7% annually only, according to the population census 
(Chakrabati 1997:16). The low population increase has been related to 
the prevalence of social mechanisms, such as the model of the mono-
marital families, having the tradition of sending one or several 
children to monasteries, and to the co-marriage of the wife of the 
eldest son resulting in the maintenance of a sustainable land-man ratio 
in Ladakh within the limits set by the available water and the arable 
land surface for growing crops (Goldstein, cited in Crook 1995:25).  

The legal reforms introduced by Indian state have changed 
these models of social organisation and have granted land and 
inheritance rights to all children. In Tagmachig, the traditional 27 
households have been subsequently sub-divided into 63 households.  
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What are the effects of the population increase on water rights in 
Tagmachig? The Bandobast records the water rights of the households 
per stream or per spring. For example, for one spring named Langhte 
Chimic, the Bandobast record indicates that four families have the 
right to the water of that spring, and the number of watering days is 
defined according to the size of the respective land property. Thus the 
Paldan and the Tondup families each have the right to one day and 
one night of water, while the Nayrpapa family has the right to two 
days and two nights of water in a rotating cycle of five days. The 
Tondup and Nayrpapa families have maintained their joint land 
ownership and extended family, but the Paldan family has subdivided 
its land among three families. With the subdivision of the joint 
households and with population growth, the same water right—to a 
single day in a rotating mode of a twelve day cycle—has also been 
subdivided among the individual families of the original joint 
households, so that each smallholder gets the water for some hours per 
day for his fields. This implies that the total use of water of this 
extended family remained unchanged but that the internal workings of 
the system have become more complex.  

Irrigation and history in Tagmachig 
The example of Tagmachig village suggests that the water rights and 
management rules reflect historical processes of change. The oral 
tradition of the villagers refers to the tradition of the Dards, who 
typically recall that their villages were initially formed by three 
brothers and who divide the houses in the village in three sub-
segments. The system of balloting to distribute annually the land and 
the water among the villagers has also been documented in Dard 
villages situated in the vicinity of Tagmachig (Vohra 1989).This 
system seems to have been maintained in Tagmachig for the annual 
water right distribution.  

The ownership pattern of irrigated terraces in Tagmachig 
suggests that the Mon, whose land is at the highest point of the 
irrigated perimeter, were the first builders and users of the village 
water for irrigation, eventually in conjuncture with the Dards. The 
Tibetan population is likely to have settled later, as they own irrigated 
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terraces only below the reservoir and within the perimeter recorded in 
the Bandobast map.  

The Bandobast record of 1908 maintains in its figures the land 
and water rights which were allocated in the royal period of Ladakh to 
tax-paying houses. It displays a pattern of social inequality among the 
villagers. However, subsequent changes registered in the Bandobast 
show that the poorer Tagmachig families were in a position to acquire 
comparatively more new irrigated land than the better-offs of the same 
village, and this suggests that a process of smoothening previous 
social inequality in land property seems to have taken place since 
Indian independence. The reforms of the marital and inheritance rights 
in Ladakh, which have taken place in Ladakh since 1944, have 
favoured a process of segmentation of joint households into individual 
monogamous sub-units and this correlates with an overall increase of 
the population in Tagmachig. However, our analysis shows that the 
population increase has not altered the allocation of the water rights 
recorded in the Bandobast. It merely led to an internal subdivision of 
the recorded water rights of a household among its sub-segments 
while the overall use of water has not increased.  

However, the practiced water rights of the villagers do not 
correspond to the ones maintained in the official record. In the actual 
water management system of Tagmachig, two families get the rights 
to one day of water in a cycle of 12 days. These two families join as a 
pair for the purpose of irrigating their fields and maintaining the 
secondary canals leading to their fields through an annual process of 
balloting. If a land-poor family is thus linked to a wealthier family in 
an irrigation pair, the one with less land is free to exchange its water 
surplus for another good or favour to whomsoever they wish. This 
results in a pattern of redistribution of the surplus water to the 
wealthier family, which in turn redistributes a share of the crops 
generated from that irrigated land to the poorer partner. The practice 
of sharing water equally among pairs having the right to the water in a 
cycle of twelve days thus contributes to a smoothening of social 
inequality and to the establishment of an easily managed system 
which can be recalled and respected by all villagers.  

The water management system of Tagmachig is embedded in an 
overall agricultural and ritual calendar, structuring the agricultural 
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activities of all families in a common rhythm from the first watering 
and ploughing in spring to the harvesting season and the return of the 
animals from the highland pastures in autumn. The same calendar 
includes also the dates of the village and family festivities, which 
consolidate and reinforce the social patterns of mutual assistance in 
sharing the work in bes and langde co-operation teams and between 
the members of the families. It is the actual pattern of co-operation in 
the agricultural labour being done entirely by human and animal 
labour, without any machines, that determines, concretely, the actual 
irrigation system and its related water rights. The recent population 
increase has not changed the irrigation system in Tagmachig, but has 
increased its internal complexity among the parties involved.  

The case study of Tagmachig therefore suggests that the 
irrigation systems of Ladakhi villages do reflect the historic processes 
of settlement in Ladakh and the subsequent processes of political and 
social change. 
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