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¥ EDITOR'S NOTE: From time to time, KIDMA readers have
had an opportunity to read about one aspect or another of the

important work being done at Avdat and Wadi Mashash, the

experimental farms in Israel's Negev Desert. Now the Editor
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overview of the various research projects underway at the
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INTRODUCTION

For nearly thirty years the Desert Run-off Farms Unit of The
Ben-Gurion University of the Negev and The Hebrew
University of Jerusalem has studied methods to recreate and
improve the rainfall-harvesting methods developed by the
ancient Israelites and continued thereafter by the Nabateans
and Byzantines, at two experimental sites, (Shivta and Avdat
— méan annual rainfall 80 mm), located some 70 km,
respectively, southwest and south of Beersheva.

In the early 1970s a third major additional site was developed
at the Wadi Mashash Farm (mean annual rainfall 115 mm),
located 20 km south of Beersheva.

The Unit has already demonstrated that water-harvesting
technigues can be used for the successful cultivation of a wide
variety of orchard and field crops!. Building on our past results
and experience, a major effort is now under way to develop
new crops, cropping systems and applications of water-
harvesting techniques, with particular stress on the needs and
problems of people inhabiting the world’s arid and semi-arid
regions.

A well defined relationship needs to be established between
the water supplywater-harvesting system, and the water use
management of various intensified agrosystems, to achieve
maximal biomass production per unit of time, area and water.

WATER-HARVESTING

In the wake of the pioneering work of Evenari, Shanan and

Tadmor! at the experimental run-off farm in Avdat, water-

harvesting has been receiving renewed world attention and its

very great potential in arid zone agriculture is now
internationally recognised?. However, further research in this
area is still needed.

Farming based on rainwater-harvesting is a system which
allows agricultural activity in areas which normally do not
receive enough rainfall, by concentrating rainfall-induced run-
off water from a certain catchment area into a smaller
cultivated area. The success of the system is based on three
factors: rain intensity; soil characteristics; and topography.
These factors are related as follows: when a certain rain
intensity (mm/h) exceeds the infiltration rate of the soil
(mm/h), water is not absorbed by the soil; instead it runs off
along the surface to the low-lying parts in the area. A
catchment area is therefore characterised by sloping surfaces
with Jow infiltration rates. The cultivated area, however, often
comprises a similar type of soil, and (earthen) walls need to be
erected to retain the accumulated run-off water, allowing for
deep infiltration. This requires deep soils with a high water-
holding capacity, storing enough water to support plant
production during the dry season,

Various methods have been developed to conduct the run-
off water from the catchment area on to the cultivated area,
including —

e ferraced wadis, sometimes constructed with conduit
channels, tapping run-off water efficiently from adjacent hill
slopes;

e diversion systems, permitting erratic flash floods to be
partly diverted to adjacent fields;

e macro-catchment basins (“limanim”), making it possible for
run-off water to be collected and artificially trapped in
natural depressions (0.3-0.5 ha) in the area; and

¢ micro-catchments, allowing run-off from a relatively small
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Early beginnings: Prof. Michael Evenari examining soil moisture under
young fig tree in a micro-catchment area at the Avdat Experimental
Farm back in 1971.

catchment area to be harvested for the support of single
trees.

Research is now under way to obtain higher run-off efficiency
rates by simple means, relving entirely on local resources. In
addition, the adaptation of the different systems to various
environmental and socio-economical conditions is being
studied. Emphasis is put on the design of water-harvesting
schemes needing a minimum of maintenance and repair.

AGROSYSTEMS

It is of the utmost importance to use the carefully collected
run-off water as efficiently as possible. With this goal in mind,
research is carried out, especially at the Wadi Mashash Farm,
in the following areas:

PLANT INTRODUCTION

Plants, mainly native to arid lands, are screened for their
potential production of food, fodder and firewood — the three
most pressing needs in arid countries, Various multi-purpose
trees, shrubs and annuals are grown today entirely under run-
off conditions. The most promising ones are Acacia salicina
and Prosopis spp. — firewood, leaves and pods for fodder,
nitrogen-fixing; Eucalyptus occidentalis and E. camaldulensis
— fast growing, firewood; Leuceana leucocephala — very fast
growing, nitrogen-fixing, food, fodder, firewood, timber;
Atriplex barclyana and A. nummularia — fast growing, fodder;
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Cassia sturti — nitrogen-fixing, fast growing, fodder; and
Phaseolus acutifolius (tepary bean) — food. Traditional grain,
oil and pulse crops, e.g. barley, sorghum, sunflower, sesame,
pigeonpeas and chickpeas, are also under investigation.

CROPPING SYSTEMS

Once plant candidates are selected, they are subjected to a
range of further tests. Based on the agroforestry concept,
various combinations of trees, shrubs and annuals were
established to assess overall biomass production in relation to
water use. In mixed stands, plants share growth resources
rather than compete for them, which is the case in
monocultures. Deep-rooting trees exploit the deeply infiltrated
run-off water, while annuals extract water from the shallow soil
layers. Also, some trees tend to transpire and withdraw water
in the warm, dry season, while an annual crop uses water in
the cold, wet season. Thus a differentiation in time and space
is achieved. Furthermore trees, because of their wind-breaking
and solar radiation-intensity-reducing properties, can create
favourable growth conditions for various undercrops.

For this purpose two tree types and two annual crop types
are grown separately (or mixed in different densities). Through
a comprehensive network of neutron access tubes, the water
depletion from wvarious soil layers can be monitored.
Experiments comprising combinations of trees with shrubs
have also been initiated.

For Eucaluptus occidentalis and Acacia salicina the duration
of harvesting rotations is assessed; for this purpose trees are
coppiced in the winter every 2, 3 and 4 years?®. Depending on
the regeneration capacity of the coppice shoots in the different
treatments (including varying plant densities from 600 to 1200
trees/ha), an optimum harvesting management scheme can
thus be determined®.

Additional experiments assess the effect of initial fertiliser
application during planting in an effort to boost vields; and the
effect of soll tillage on crop vields. Tillage is normally employed

to reduce soil evaporation and weed growth, However, due to
the high labour requirement when tillage is performed
manually; and the high capital input and danger of soil
compaction when performed mechanically; tilling operations
should be kept to a minimum.

ANIMAL STUDIES

Animals can also be integrated within certain cropping
systems. As with plants, different kinds of animals are selected
which are adapted to arid conditions. Promising results have
been obtained with sheep, goats, and camels. Grazing trials
are performed to check the fodder quality of different plants,
fodder quantity uptake, timing of fodder application, and
grazing conditions, in relation to food conversion rates.

With a more concentrated water supply, management
practices can be more intensified, creating possibilities for the
development of sustainable agrosystems in arid and semi-arid
lands. o
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TOOLS FOR AGRICULTURE

A new edition of this invaluable and well-established

‘buyers’ guide to appropriate agricultural implements’.

This version features:

¢ A wider range of tools

e More guidance to the buyer

¢ Expanded introductions by experts on each of the
main subject areas

¢ Addresses of nearly 1,500 agricultural
manufacturers, from 75 countries worldwide; and
details of many hundreds of products.

lllus. 272 pp. A4. £15.00. ISBN 0 946688 36 2.

Available from IT Publications (ATJ)
9 King Street, London WC2 8HW, UK.
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