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Western Rajasthan experiences frequent droughts and famines. 
Recurring droughts of varying intensity occur in the region. It has 
faced more than 40 droughts in the last 50 years. Often drought 
persists continuously for 3 to 6 years. Such prolonged droughts 
put tremendous pressure on natural resources and lead to severe 
scarcity of food, fodder and water. Such famines are called triple 
famine (Tri-Kal). Agriculture is most severely affected due to a 
lack of irrigation facilties. 

Population Pressures 
The Thar Desert is the most densely populated arid zone in the world 
with 85 to 90 people per square kilometer (Figure 1). The desert is 
characterized by low and unpredictable rainfall which varies from 
about 100 to 400 mm per year, infertile sandy soil, deep and saline 
groundwater, sparse vegetation, sandstorms and scorching heat. 
The region faces extreme atmospheric temperatures ranging from 
near freezing conditions in winter to above 50 degrees Celsius 
in summer. Due to these adverse climactic conditions, perennial 
vegetation in the region is limited and consists of a low number of 
trees and shrubs. The increased populations of both human ( 400%) 
and livestock (127%) populations during the last century has put 
tremendous pressure on the land and the groundwater resources. 
Moreover, the increased population has resulted in unsustainable 
practices of overgrazing and over-harvesting of natural resources 
including forests, pastures and water resources. The resilience of 
the ecosystem is also affected by recurrent droughts. Therefore, 
the impact of drought is felt much more severely in the arid region 
compared to other parts of the country. Livelihoods of the pastoral 
communities of Banner, Bikaner, Churn, Jaisalmer, Jalore and 
Jodhpur districts of Rajasthan are highly insecure and vulnerable 
from lack of food and fodder. 

Famine causes widespread scarcity of food and may apply to 
any faunal species. This phenomenon is usually accompanied 
or followed by regional malnutrition, starvation, epidemics, and 
increased mortality (Fig 1 ). Population growth worsens the plight 
of the peasantry. The migration of human and cattle populations 
increases from Banner, Jaisalmer, Nagaur, Pali, Sirohi, and Churn, 
which are usually affected by drought and famine. The severe 
shortage of fodder also forces cattle breeders to move out of their 
villages along with the animals in search of greener pastures. 

Food from Mixed Farming System 
In order to evade or minimize adverse conditions, some agricultural 
practices have been developed by the desert dwellers that boost 
crop production as well as fodder, fuel, fruit and timber. Their 
centuries-old experiences, passed on from generation to generation, 
have established a well contained system which accrues maximum 
benefits by the integration of woody perennials in the mixed 
farming system. This system is called "Traditional Agroforestry 
System". Their ingenuity, according to climactic and edaphic 
features has resulted in the selection of various suitable drought-
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Figure 1. India and area of drought (intemsindia.web.unc.edu) 

Figure 2. Famine victims (R.R. Bhansali) 

hardy and multiple use species of trees and shrubs for sustainable 
production under this system. Under adverse conditions i.e., 
droughts and famines, crops fail leading to a shortage of food and 
fodder. Agroforestry provides 62% of the fodder, fuelwood and 
timber requirements ofthe rural people. Average forage production 
in the arid Rajasthan is only 44% of the fodder requirement of 
stock leaving a gap of 56%. 
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The integrated farming systems in arid western Rajasthan 
represent a man-agricultUre-tree/shrub-livestock continuum and 
each component is interdependent on the other. Today, crop lands 
permit no more than subsistence living in normal years, and severe 
shortage of food and fodder in sub-normal rainfall years. 

To minimize the adverse effect of drought, mixed sowing of 
various dry land crops (pearl millet, cluster bean, moth bean/mung 
bean and sesame in an approximate ratio of 8:2:2:1) is a common 
practice with the farmers in this region. The diversification of crops, 
besides being more sustainable, could yield various products and 
by-products to meet food and fodder requirements of the farmers. 
In normal years of rainfall this system provides sustainable crops 
and fodder production. 

The most dominant agroforestry system in western Rajasthan is 
Prosopis cineraria based which covers about 4 7% of the total 
area. Ziziphus nummularia based agroforestry occupies about 28% 
of the total area of western Rajasthan. Other systems involving 
Acacia nilotica, Tecomella undulata and Acacia tortilis occupy 
about 26% in combination. Thus adoption of the "Agroforestry 
System" enables populations to evade the drought periods. 
Realizing the importance of woody perennials in conserving 
soil and increasing fertility, the farmers encourage the natural 
regeneration and establishment of desirable trees and shrubs in 
their fields. Presently, agroforestry has been conceived as the 
sustainable land management system for agriculture, forestry and 
animal husbandry practices on a long term basis for the benefit 
of local populations in improving the desert economy and the 
environmental conditions. 

Food from Natural Plant Resources 
The region is well known for its prudent traditional systems 
of managing and conserving the limited natural resources by 
classifying land resources into Agor (catchment area), Gouchar 
(grassland) and Orans (sacred groves) for droughts and famines. 
These are repositories of biodiversity and the source of multiple 

products such as food, fodder, fuel wood, timber and non-timber 
tree products. Famine food plants of the Thar Desert are a little
known category of underutilized species. Vegetation comprises 
a wide range of edible fruit bearing and food producing species 
viz. Capparis decidua (Ker), Cordia dichotoma (Lasora), Ziziphus 
mauritiana (Ber), Ziziphus nummularia (Bordi), Salvadora 
oleoides (Jal), Acacia senegal (Kumat) and Prosopis cineraria 
(Khejri) (Figure 3.). 

These plants are sought out in times of famine and other conditions 
of environmentally-induced food scarcity due to failure of the 
monsoon. They are well adapted to some of the most extreme 
weather conditions ofthe hot desert and represent a valuable source 
of plant genetic material, for the development of new, affordable 
food during droughts. In addition, these are some of the very few 
famine food plants that have shown high nutrient values (Table 1 ). 
The following are the drought hardy famine food plants of western 
parts of Rajasthan (Table 2): 

Acacia nilotica (Babul): Pods used as a vegetable; seeds fried and 
eaten alone or mixed with jowar or bajra (millet) flour. Seeds are 
eaten roasted or raw at the time of acute scarcity. 

Acacia senegal (Kumat): Seeds fried and eaten separately or mixed 
with jowar or bajra (millet). Used as a vegetable in Panchkuta 
preparations. 

Calligonum polygonoides (Phog): This is very common bush 
growing on bare sand dunes of the desert. During the month of 
February and March its buds are used by the local population with 
buttermilk and salt. Flowers are believed to contain high amounts 
of protein. 

Capparis decidua (Ker): A very common thorny shrub or tree 
of the desert found throughout the region, it contains edible red 
berries. The unripe fruits are pickled and are also used as in curry. 
Ker is a rich source of fiber, vitamin A and vitamin C. 

Figure 3. Drought Tolerant Crops R.R. Bhansali 
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Figure 4. Desert inhabitants who fight drought. (R. R. Bhansali) 

Cenchrus bijlorous (Bhurat): Most widely grown grass of the 
desert. During famine period this plant is used as emergency food. 
The seeds are enclosed in a prickly husk. The seeds are ground 
and baked into thick pearl millet sogra that is considered the most 
nutritious food during a famine. 

Citrullus colocynthis (Tumba): A perennial cucurbit grown on 
sand dunes throughout the region of Jaisalmer and Barmer. Seeds 
are washed with salt water many times to remove the bitterness, 
then washed, dried and ground to make chapattis either solely or 
mixed with pearl millet. Kankra, a delicious dish, is also prepared 
by mixing seeds with bhurat flour during famine. 

Citrullus lanatus (Matira): A watermelon of the desert grows in 
the dry sand. Pulp of the fruit is eaten fresh. Seeds are dried and 
made into flour which is then mixed with bajra to prepare chapattis. 
The roasted seeds with salt are also eaten. 

Cucumis ca/losus (Kachari): Very common throughout the area on 
sand and farmland. The ripe fruits are eaten while unripe fruits are 
used in curry. Available during famine and in normal times. Fruits 
contain vitamin C. 

Lasiurus hirsutus (Sewan): It is one of the· most common and 
valuable fodder grasses of the desert. Seeds are collected, ground 
and mixed with Bajra flour then baked into Sogra during famine 
period. This is a rich source of vitamin A. 

Prosopis cineraria (Khejri): Young green pods (Sangri), which are 
used in curry. Mature pods contain sweet pulp and are eaten as 
fruit. Bark ofKhejri is ground and mixed with flour to prepare rotis 
during severe famine periods. Dried pods are eaten raw. Boiled 
and dried pods are used in Panchkuta - a mixture of five fruits 
and seeds (e.g. Acacia senegal, Capparis decidua, Cordia myxa, 
Cucumis melo and Prosopis cineraria)- prepared in Marwar
which are harvested semi-ripe, boiled, dried and stored for use in 
times of famine. Leaves of lopped trees are used as fodder. 

Salvadora oleiodes (Mitha Jal): This species represents an 
evergreen shrub or small tree, found throughout the arid region. 
Ripe fruits are eaten in bunches. Fruits ofMitha Jal are consumed 
during drought periods to mitigate the deficiency of salts and other 
essential electrolytes in the human body. 

Sorghum halpense (Baru): This plant can withstand long drought 
and is therefore, considered a good famine plant for cattle feed. 

Tribulus terrestris (Gokhru): Gokhru plants are annual herbs and 
the spiny fruits are used during famine. Its hard seeds are stored 
and ground into powder for baking bread or mixed with bajra. 

Zizyphus nummularia (Bordi): A thorny bush that is very common 
in dry open plains. It grows even in scanty rainfall. The fruits are 
stored, ground and eaten during food scarcity. In winter, fruits are 
dried, ground and sifted. The resulting powder is eaten as such or 
mixed with jaggery. Fruits are known for their cooling effect. Fruits 
are rich in protein, phosphorous, calcium, carotene and vitamin C. 

Utilization of these plants has been known for a long time. Dietary 
uses of various plant parts such as fruits, nuts, seeds and leaves has 
been documented from different parts of arid areas of Rajasthan. It 
has been observed that different herbs, shrubs and trees are being 
consumed and incorporated into their diet by the desert inhabitants 
during drought periods. (Fig 4). These plants contain sufficient 
amounts of carbohydrates, proteins, vitamins and minerals to meet 
nutritional requirements of desert dwellers and their livestock. 
The government is also planning to introduce legislation which 
aims to ensure food security for 75% of rural households and 
50% of urban areas for families below and above the poverty line. 
Experts say that in case of drought in the future and the drop of 
procurements below required levels, the government has to resort 
to alternative means such as imports and encouraging utilization of 
nonconventional food resources. 
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T bl 1 N a e utntmna composition o fF ~ d f "d amme oo so an zone * 
Famine Foods Carbohydrate Protein 

(g) 

Bordi (F) 4.7 

Ker (F) 1.8 

Khejri (F) 56.0 

Kumat (S) 15.0 

Mitha Pilu (F) 76.0 

Desert Mushrooms 

1. Podaxis pistillaris (B) 2.3 

2. Phellorinia inquinans (B) 9.0 

(per 1 00 g fresh weight basis) 

F=Fruits, S=Seeds, B=Body 

(g) 

-

8.6 

23.2 

-
6.0 

21.0 

23.0 

Table 2 Famine Foods of Rajasthan Desert 

Plant Botanical name Regional 
Type Name 

Trees Acacia nilotica Babul 

Acacia senegal Kumat 

Prosopis cineraria Khejri 

Salvadora oleiodes Mitha Jal 
Shrubs Capparis decidua Ker 

Zizyphus nummularia Bordi 

Calligonum polygonoides Phog 
Creepers Citrullus colocynthis Tumba 

Citrullus lanatus Matira 

Cucumis callosus Kachari 

Tribulus terrestris Gokhru 
Grasses Cenchrus biflorous Bhurat 

Lasiurus hirsutus 
Sew an 

Mushroom Desert mushroom, Podaxis Khumbhi 
pistillaris 
Phellorinia ~p Maru Khumbhi 

Fat Fiber Vitamin-C 

(g) (g) (mg) 

- - 85 

20 12.3 7.8 

2.0 20 523.0 

- - -
2.0 2.0 -

- 12.2 -
- 12.6 -

Plant parts used 
as 
Famine Food 
Pods, Seeds 

Seeds 

Immature and Mature 
pods 

Fruits 
Immature and Mature 
Fruits 

Fruits 

Flower buds 
Seeds 

Fruits and seeds 

Immature and Mature 
Fruits 

Seeds 
Seeds 

Seeds 
Body 

Body 

Calcium Iron 

(mg) (mg) 

- 0.6 

55 0.7 

414.0 0.4 

- -
6.0 8.0 

- -

- -

Crop/plant used 
for mixed Food 

Flour of Sorghum and 
Pearl Millet 

Flour of Sorghum and 
Pearl Millet 
Panchkuta- a mixture 
of five fruits 

Panchkuta 

Panchkuta 

Pearl millet 

Pearl millet 

Pearl millet 
Pearl millet 

Pearl millet 
Vegetables 

Vegetables 


