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COVER: The photographs show a rainfed agricultural field in the
Pinacate volcanic field of northwestern Mexico. This area receives only
100 millimeters of precipitation annually, making it the most arid part of
Mexico. The field is located in an arroyo or wadi between two lobes of a
lava flow. Runoff water from these rock surfaces is concentrated in the
arroyo where it infiltrates the silty soil.

Historical and archaeological records suggest that this small area has been
cultivated for many centuries by the Papago Indians. The crops of pinto
and tepary beans, squash and corn that are shown in the inset photograph,
were planted by the Romeros, a Mexican family. They had farmed this
area in the past, but had recently moved to a nearby town. Favorable
rains prompted them to return and plant crops.

Conditions in the Pinacate are perhaps more unfavorable for agriculture
than those found at the famous sites of the ancient Nabateans in the
Arabian Peninsula. Comparison of the agricultural systems that developed
at each location is useful. The Nabateans' success was built on the
manipulation of surfaces to induce runoff, and the construction of
sophisticated water management and storage structures. In contrast,
much like the modern Romeros, Papagos in the Pinacate used an
opportunistic strategy that exploited water when it was available. This
strategy was based on a suite of quick- maturing crops, such as the Tepary
bean, that could mature and set fruit with the moisture provided by a
single rainfall event.

For a complete description of the Romero field, see Gathering the Desert,
by Gary Paul Nabhan and Paul Mirocha. University of Arizona Press,
1985. The Pinacate agroecology research was funded by the Tinker
Foundation to Gary Nabhan, Office of Arid Lands Studies, University of
Arizona
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EGYPT

Fig. is Sand removal operation. Huge stretches of dunes
are removed with modern equipment on a round -
the -clock operation. The sand is spread over the
dried saline lagoons.

ISRAEL

Fig. 6: A tomato trial in Ramat Negev. Ten scientists from
four Israeli research institutes are involved in the
saline water irrigation project, employing the latest
know -how and technologies to obtain commercial
yields with high salinity well water.

EGYPT

Fig. 2: Sand dunes are moved by trucks and tractors at
El- Bousseily near Rasheed to build fields on the dry
saline lagoons at a height of .5 to 3 meters.

ISRAEL

.

Fig. 7: Atriplex nummularia seedlings are being mass pro-
duced in "speedlings" trays at the Beer -Sheva nursery
of the Boyko Institute. Speedlings are planted mid-
winter in rain -saturated weed -clean fields and are
never irrigated. They thrive in a semiarid area having
200mm annual rainfall.



CALAR:
THE COOPERATIVE ARID LANDS AGRICULTURE RESEARCH PROGRAM

Egypt - USA - Israel

by

Dr. A.S. El- Beltagy, Dr. M. El- Assal, Dr. Doy Pasternak
Project Coordinators: Egypt, USA, Israel

Introduction:

One of the areas of cooperation identified by the Egyptians and the Israelis following the signing of the peace treaty between
these two countries on March 26, 1979, was development of arid lands agriculture in both, marking the beginning of an era of
peace and cooperation.

This choice was based on national priorities and interests. About 95 percent of the land area of Egypt and about 60 percent
of Israel are deserts. In both, most of the population is densely concentrated in fertile agricultural zones, and the desert is empty.
In both countries, too, reclamation of the desert offers great opportunities for increasing food and fiber production.

At about the time of the signing of the peace treaty, the
Fred J. Hansen Institute for World Peace, established with
the San Diego State University Foundation, was concen-
trating its efforts on the pursuit of peaceful cooperation
between Israel and Egypt. Working closely with the Egyp-
tian and Israeli Ministries of Agriculture, the Hansen Insti-
tute convened a meeting in San Diego in June 1981, attended
by top scientists from Egypt, Israel, and the U.S. Together
they wrote a program for cooperative agricultural develop-
ment of arid lands in the two Middle Eastern countries, the
first bonafide trilaterial cooperative efforts between the
participants, and submitted it to the U.S. Agency for Interna-
tional Development (AID), Bureau for Near East, through
San Diego State University Foundation. Funding began in
March 1982.

From its inception, CALAR was designed as a two -
dimensional program covering a cooperative aspect and a
technical aspect. The latter contains three major research
and development components, with the day -to -day manage-
ment conducted by three coordinators, one from each coun-
try. A steering committee comprised of two representatives
from each is responsible for general project policy. The
following have been designated for each of the three research
and development components of the technical program:

Irrigation with saline water
Egypt: Dr. Adel S. El- Beltagy
Israel: Dr. Dov Pasternak

Fodder and small animal production
Egypt: Dr. Adel Aboul -Naga;

Dr. Ahmed M. Rammah
Israel: Dr. Amos Dovrat

Industrial crops
Egypt: Dr. Mahmoud El- Barkouki
Israel: Dr. Meir Forti

Each Co- Principal Investigator is responsible for under-
taking the detailed plans and designs of his research pro-
gram, preparation of annual technical research reports, and
the overall technical /cooperative aspects of his project. In
essence, therefore, the experimental plans for each of the
three sub -projects are formulated separately by the research
teams in each of the two countries involved. Research plans
are designed specifically to suit the conditions in each
country.

Scientists from leading American institutes concerned
with arid land development, i.e., the University of Arizona,
University of California (Davis and Riverside), Salinity
Laboratory (USDA), Texas Tech, Texas A &M, and the
University of Utah, are involved on several levels such as
evaluation of the research programs, consultation, and
training.

In Egypt, three institutes under the Agriculture Research
Center, and scientists from four universities are involved in
the CALAR program under the auspices of the Ministry of
Agriculture.

In Israel, five institutes are involved under the auspices of
Ben -Gurion University of the Negev.

In -depth scientific discussions are carried out yearly in an
annual workshop attended by Egyptian, US, and Israeli
scientists. Research results are presented on this occasion
followed by informal discussions of the results and presen-
tation of future research plans.

Cooperation is also carried out in the form of a one -to-
one scientific exchange, exchange of seed and other prop-
agation material, student exchange, and cooperation in
specific small projects.

Because research undertaken in Egypt and Israel is ori-
ented toward different practical applications, development
aspects of CALAR differ in the two countries, according to
the needs, organization, and policies of each.
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Here most developmental ef-

forts are devoted to wide-scale
application of the results of saline
water studies to the farming com-
munities of the Ramat Negev re-
gion. Four mechanisms are being
employed:

1) Participation of the government extension service in
the research project

Ministry of Agriculture extension officers partici-
pate in planning, execution, and evaluation of all
CALAR field trials. These same workers provide
all the extension services for the Negev farmers
involved in implementation of CALAR research
results.

2) Use of Ramat Negev Experimental Station Services
This station is situated in the heart of a new agricul-
tural area in the Negev which uses the local saline
groundwater for irrigation. The station which be-
longs to the local settlements under the jurisdiction
of the local Regional Council is operated by local
farmers. Most field experiments are run in a man-
ner similar to local agricultural practices.

3) Maintaining liaison with the settlements
A liaison officer chosen from among the area's
settlements serves as interface between farmers and
CA LA R's R&D team. This officer also carries out
contractural work between the farming communi-
ties and the food processing factories (for process-
ing tomato components of the project), and be-
tween farmers and produce export companies. He
coordinates all aspects of production and market-
ing of new products.

4) Cooperation with seed companies
Melon breeding for salt resistance has been carried
out cooperatively with the "Hazerah" company,
the largest seed company in Israel. It supplies
parent material for crossing with true salt resistant
lines selected by the project breeders. It also makes
available its fields and its experts in melon breeding.
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In Egypt the results of
both the salinity project
and the fodder and small
animal production are be-
ing implemented using
completely different, yet
very effective, mechan-
isms than in Israel. A

most efficient way to disseminate new technologies, for
example, is to work directly with selected leading farmers
who are willing and enthusiastic to adopt CALAR technolo-
gies. These farmers are chosen on the basis of the following
five criteria:

1) readiness to accept new ideas
2) ability to cooperate with scientists in the program
3) willingness to share information and experience

gained with neighboring farmers
4) representation of a typical farming unit in

the study area
5) position of leadership among the neighboring

rural community
The salinity group working at the El-Bousseily area has
selected from the outset of the project three leading farmers
representing two management systems: surface irrigation
and underground irrigation. These farmers have provided
input-output data for the research team. In turn, the re-
search team used data and results from their own experi-
mental studies to devise agromanagement packages to be
applied in these farmers' fields. Recently, fifteen additional
leading farmers have joined the project.

Similarly, the component dealing with the small animal
and fodder project involves the Bedouin communities of the
western desert. On the basis of an elaborate study of animal
breeding practices, ten breeders have been selected in El
Dab'a in the Mersa Matruh area. They have received im-
ported Damascus bucks which are being crossed with local
Barki goats. Productivity of crossbred animals is continu-
ously analyzed with more Damascus bucks being distributed
to more than 75 Bedouins of the area to improve milk and
meat productivity of the herds.

In the fodder element, large nurseries were established at
Fouka and El-Quasr near Mersa Matruh. These nurseries
produce 80,000 seedlings of Atriplex species for distribution
to selected breeders. In addition, another 80,000 shrub seed-
lings, including Acacia and Prosopis spp and other legumi-
nous trees are ready for distribution. These species will be
planted in the periphery of small artificial runoff reservoirs,
by the main desert water pipeline, and in Siwa Oasis which
has saline water. Observations of performance are carried
out in cooperation with the breeders and will supplement
the results of experimental studies carried out at the pilot
plot at Fouka. In addition, demonstration facilities for
ammoniation of straw (rice straw brought from the valley,
or barley straw locally produced) will provide additional
feed to flocks of about 100 or more head of sheep and goats.
The treated straw will replace a part (25-50%) of the grain
and concentrates used.

CALAR represents an intensive effort to solve in scien-
tific and methodical ways the problem of agricultural devel-
opment of arid lands. So far, 45 Egyptian and Israeli sci-
entists are involved in the project, and today, after two
years of field operations, more than 150 farmers and



breeders in both countries are already participating actively
and benefiting from the results. More scientists and breeders
who are indirectly involved will be active participants in
years to come.

CALAR's program has been publicized in three interna-
tional conferences, the last being the Eleventh African Sym-
posium on Horticultural Crops, Cairo, December 1984,
where two Israeli and four Egyptian scientists presented
papers on their CALAR work. Additionally, a number of
CALAR papers will be presented at the International Sym-
posium on Desert Vegetable Production and at the Arid
Lands Conference to be held at the University of Arizona,
Tucson, October 1985.

DEVELOPMENTAL ASPECTS OF CALAR
I. The Use of Saline Water for Production of Crops

in Arid Lands

Background

Many arid areas of the world, including those in Egypt,
Israel, and the U.S., suffer from an insufficient supply of
water for agricultural crop production. This problem is
compounded by the fact that much of the water in these
areas is highly saline and unusable for conventional irri-
gation purposes.

Egypt faces two interrelated fundamental problems re-
quiring an urgent solution:' a continuing escalation of popu-
lation pressures, and a shortage of cultivable land. Its pop-
ulation is now estimated to be 47 million, increasing at a rate
of 2.7 percent per year. On the other hand, the actual area of
its cultivated land has remained fairly static.

Some of the semiarid and arid areas proposed for cultiva-
tion have underground aquifers with brackish water, water
that cannot be used for irrigation without employing a
strategy of introducing salt tolerant plants suitable for the
local ecological systems. In addition, several billion cubic
meters of saline drainage water are lost each year through
discharge into the Mediterranean. Possible use of this drain-
age water for intensive agriculture in the sand dune areas of
Egypt is an important proposition.

In Israel, most land available for future agricultural de-
velopment lies inside the boundaries of the Negev Desert.
The success of this development is highly dependent on
proper utilization of local saline groundwater. In the Negev,
saline water is currently being used in three locations: the
Arava Valley, the central Negev, and the western Negev.
Electrical conductivity of waters being used ranges from
two to five dS /m corresponding to soluble salt concentra-
tions of 1,200 -3,000 parts per million (ppm). It is expected
that water of wells to be drilled in the future in the central
Negev will have a much higher concentration of total dis-
solved salts (TDS). Arava Valley agriculture is based on
production of high -value cash crops for the out -of -season
market. In the central Negev, irrigated field crops and
orchards dominate, but the proportion of mechanically-

harvested vegetable crops produced for export is steadily
increasing. The saline water agriculture of the western Negev
is based on field crops.

Most of the experimental field work on saline water
irrigation in Israel is carried out at two locations. In the
Southern Arava Experimental Station at Yotvata, empha-
sis is on production of out -of -season vegetables, subtropical
fruit, and on irrigation technology. In the Ramat Negev
Station, emphasis is on mechanically- harvested out -of-
season vegetable crops and on field crops using both drip
and sprinkler irrigation.

In Egypt, three major areas are of interest: the sand dune
coastal area, the north coastal region, and the Siwa Oasis.
The El- Bousseily area is part of the coastal zone stretching
from Alexandria to Rasheed, adjacent to the Abu Quir Bay.
Here, where soils are saline, some areas are so highly saline
that they are used as salt pans. The area is adjacent to the
seashore and is crossed by extensive dunes. Most water
reaching El- Bousseily is through drainage canals from the
Nile delta. The salt concentration in these waters fluctuates
during the year from 200 -8000 ppm.

The farmers of this area produce a good part of the
out -of- season tomatoes and melons for Egypt. For this
purpose, they have developed an original intensive and
highly productive agricultural system which is described
below.

The north coast stretches from Alexandria to Salúm, an
area where traditional agriculture is based on figs, olives,
and barley, as well as minor vegetable -fruit production.
Yield is correlated with annual fluctuations in rainfall. Sup-
plementary irrigation is required and can be achieved
through the use of saline groundwater, for which appropri-
ate agromanagement techniques will be needed. In Siwa
Oasis, water originating from natural aquifers is saline.
Expansion of land -based agriculture is dependent on the
utilization of this water.

The Experimental Plan

Salinity research groups in both countries are concen-
trating their efforts on two crops: tomatoes and melons. In
Egypt emphasis is on production of out -of -season fresh
tomatoes; in Israel, the emphasis is given to production of
processing tomatoes.

In both countries, a multidisciplinary team has been
established to produce a complete agromanagement pack-
age for production of tomatoes and melons with saline
water, and to introduce through selection and breeding salt
tolerant cultivars. Under investigation are such aspects as
water and fertilizer requirements and management, irriga-
tion methods, genetic improvement, and aspects of fruit
quality.

Administratively, the project started in March 1982 but
because of delays in fund transfers, it actually got under way
in 1983, so that so far we have results of two years study.
Here are the highlights of this research, in brief:
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El-Bousseily sand dune belt
starts at Abu Quir Bay and
stretches east of Alexandria
along the Mediterranean shore,
continues for hundreds of miles
into Sinai, and ends in Israel's
central Negev, just south of
Beer-Sheva. In the vicinity of

El-Bousseily (Fig. 1, p. 2, upper left) the dune area available
for development is estimated at 60,000 ha. Most of the water
reaching this region is drainage Nile water. Some drains are
blocked by coastal dunes to form shallow saline lagoons.
El-Bousseily farmers have been reclaiming these saline la-
goons, turning them into fertile arable land.

First by diverting canal water and thus drying up the
lagoons, farmers employ a fairly sophisticated operation
using tractors, bulldozers, and trucks to move out entire
dunes to cover the dried lagoons to a height of 0.5-3 meters
(Fig. 2, p. 2, upper right). Then using a locally developed
sand-hoe, they dig trenches running from east to west, 1.5m
deep and 2m apart. Dried chicken manure is applied at the
bottom of these trenches, then covered by a 50cm layer of
sand. Tomato seedlings are planted on the side of the trench
facing south, at a distance of two meters between plants.

Water is delivered through canals constructed from local-
ly made bricks and mortar. The canal aqueducts serve also
as supporting walls when constructing the sand "fields"
which are furrow irrigated, the length of each being approx-
imately 10m. Deep trenches in the sand serve as windbreaks
to prevent damage from strong northerly salt-laden winter
winds, and to support large vines that eventually cover the
entire field. Additional wind protection is given by wind-

Fig. 3: After sand is spread, farmers start digging trenches, with vegetable
seedlings planted in the bottoms. Elevated irrigation canal, left,
serves to support the sand. Note windbreaks over each trench.
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breaks made of dried palm leaves placed on the ridge above
each trench (Fig. 3).

For two years the salinity research group has been study-
ing all aspects of the management of this native "sand
culture." In addition, a survey of year-round variation in
salinity of the drainage canals at El-Bousseily has been
carried out. The local Edkawy tomato variety is apparently
a Mermand-type cultivar selected by farmers for high pro-
ductivity under El-Bousseily conditions. The Edkawy culti-
var was found to be far more resistant to salinity than many
other cultivars.

The effect of irrigation water with fluctuating salinity
levels on tomato yield was studied under a simulation setup
constructed at the Soil Salinity Laboratory in Alexandria.

A team of soil and water scientists and horticulturists
from Ain Shams University have characterized the physical
and chemical parameters of the El-Bousseily sand, its water-
holding capacity, rate of water infiltration, and capillary
water raise.

A facility for the production of mixtures of water of
various degrees of salinity has been constructed at the El-
Bousseily experimental farm and methods of irrigation
(drip, furrow) are being studied, together with a whole
range of management practices: planting distances, effects
of windbreaks, fertilizers, irrigation techniques, effect of
furrow depth, etc.

A second traditional system of irrigation called the Ba'li
system is also practiced in the El-Bousseily area. The 50-
150mm annual rainfall over the coastal dunes penetrate the
8-20m high dunes and accumulate over an impermeable
layer to create shallow aquifers. Here the water of the
coastal shallow aquifer is slightly saline, perhaps from addi-
tional intrusion of drainage water. In this system, local

Fig. 4: Ba'li irrigation system. Sand is removed to reach the shallow aquifer
which is used for tomato seedling irrigation planted 60cm above the
water table.



farmers remove sand above the aquifer to a depth of 60cm
above the water table, then plant vegetables on top of this
water table (Fig. 4), and irrigate only until the roots of the
plants reach the moist soil above the aquifer. CALAR
scientists are trying to improve the Ba'li system through
introduction of small pumps and drip irrigation systems
which can be used by farmers in the area to optimize
productivity and increase yield.

The climate of the central
Negev differs from that of El-
Bousseily inasmuch as rainfall is
lower, winter temperatures are
lower, and the atmosphere is
drier (Table 1).

Most of the settlements in the
central Negev are cooperative farms with relatively large
holdings. Agriculture is based on mechanized field crops.
Processing tomatoes is a possible crop activity, as is the
melon, which enjoys relatively low night summer temper-
atures. Salinity improves quality of both crops and assures
reasonably good yields, so that saline water may become an
asset rather than a liability in production of these two
particular crops.

Groundwater salinity in the Ramat Negev experimental
station (Fig. 5) is rather high (Table 2). Using this salt
concentration as reference, a series of field experiments
were conducted in the summers of 1983 and 1984 (Fig. 6,
p. 2, lower left). Main highlights so far are:

1) If tomatoes are irrigated with saline water, the re-
lation between relative yield (Y) and salinity of irriga
tion water (ECi) can be expressed as Y=100-8.9 (ECi-
1.8). When saline water irrigation starts after the four
leaves stage, the relation is Y=100-4.9 (ECi-1.4); mean-
ing that germination and establishment should, when-
ever possible, be carried out with fresh water.

2) Under apparently optimal conditions for production
of tomatoes with saline water irrigation, use of
10.0dS/ m water reduced marketable yield by 30%
(from 1,?,0 to 90Kg / 10m2), but because fruit soluble
solids were significantly increased by salinity, fruit dry
matter yield was reduced by only 11% (from 6.1 to
5.7Kg/ 10m2).

3) Production functions based on a linear threshold re-
sponse model have been generated for irrigation of
processing tomatoes with water of three different
qualities.

4) There were marked differences in salt resistance
among commercial tomato cultivars. The M-82-1-8,
the most common in Israel, was the most sensitive.

5) In a precisely controlled greenhouse experiment, no
interactions were found between Cl- and NO3- on
tomato and melon yields.

Table 1
Selected Climatic Data for the Revivim Weather Station in Ramat Negev

Mont h Mean daily' Mean daily Mean daily Mean monthly, Mean daily'
temp. ("C') max. ("C') Min. ('C) rain (mm) evap. (mm)

January 11.6 17.2 5.4 24.0 2.9

February 12.4 19.3 5.6 19.6 3.8

March 15,3 22.9 7.6 19,1) 5.2

April 18.6 26.9 10.3 5.9 7.3

May 21.5 31.9 12.1 1.9 8.5

June 24.0 33.4 14.5 9.2

July 25.7 34,9 16.9 10.0

August 25.8 34.1 17.5 8.7

September 23.0 32.8 16.2 0.1 7.3

October 21.8 29.8 13.9 5.7

November 17.1 24.4 9.8 10.8 1);

December 11.6 18.5 6.4 21.0 2.7

Annual 103.6 '2504

Mean of 14 years (1968-81)
= Mean of 42 ,,tars (1934-76)

Determined from a Class A USWR pan. Mean or 14 years (1968-81)
F for research station is 15,7 higher

Fig. 5: Saline water well in Ramat Negev. A well is drilled
to a depth of 1000m, water raised to depth of 300m
is pumped (pump, right) at a rate of 400m3/hr, then
pushed to the fields with a series of smaller pumps.
Salt concentration in the water of this particular well
is 3000ppm.

Table 2
Chemical Analysis of Water at the Ramat Negev

Experimental Station

National
water carrier

Saline
groundwater

Sampling date 19.7.81 24.2.81
Electrical conductivity (dSim) 1.3 5.5
TDS (ppm) 868 3466
Chloride (ppm) 239 1383
Ph 7.8 6.5
Major cations

Na+ 152 325
38 148

mg++ 80 325
Ca' 119 673
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6) A long -term project to introduce salt resistance to the
cultivated tomato, from wild relatives of tomatoes,
was commenced.

7) In the first field screening, a Persian type melon vari-
ety, "Even- Key," showed marked salt tolerance. This
is apparently genetically transmissible.

8) The effect of saline water irrigation on fruit quality
parameters of tomatoes is given in Table 3. Saline
water irrigation markedly improved quality param-
eters of tomatoes.

Table 3
Fruit Quality Parameters for Processing Tomatoes Irrigated With

1.2dS ro (fresh) and 10.0dS m (saline) Waters

Treatment Total soluble
solids (c)

Electrical Acidity
conductivity ri citric acid)

pH

Fresh water 5.2 6.1 0.35 4.3

Saline water 6.3 6.9 0.41 4.4

IL Fodder Production and Utilization by Small Animals
in Arid Regions

Background
In arid and semiarid areas, land is utilized to a large

extent by grazing animals, the latter often the principal .
resource for the survival of the inhabitants. In many of these
regions, where valuable native perennial species have almost
disappeared, animal nutrition must rely on annuals, which
in turn depend for germination and growth on erratic and
badly -distributed rainfall. Drought years have disastrous
consequences, up to and including loss of breeding flocks
through starvation.

A major effort is directed towards exploring ways and
means to raise living standards among populations depen-
dent on animals for subsistence. Small ruminants can supply
milk as well as meat and wool if a suitable supply of fodder
is available to the animals.

Limited water resources in the area call for rainfed and
irrigated pasture systems. With the resources available to .
this program, the decision was made to concentrate on
rainfed pastures so that adequate progress could be made
within the original five -year time span. The program there-
fore places emphasis on development of drought -resistant
forage shrubs and small ruminant species that will integrate
in the Mediterranean arid environments for maximum pro-
duction of milk, meat, and wool.

The socioeconomic conditions in the arid lands of Israel
and Egypt, which determine strategies for production of
small animals, vary greatly. Therefore, although each team
had to devise a separate R &D program, custom -made for
the conditions in the two countries, the common denomi-
nator is the heavy reliance on one fodder shrub species,
Atriplex nummularia.

The characteristics of Atriplex sp to serve as pasture
plants include:

8

1) capacity for production during summer feed shortage
is high

2) water requirement is low, indicating a high efficiency
in production in terms of rainfall

3) the root system is deeply penetrating and capable of
using moisture which has reached the subsoil during
winter

4) protein and phosphoric acid contents are high
5) they are salt resistant

The introduction of a forage shrub area as an additional
component within the existing agro- pastoral production
unit of defined and fixed boundaries necessitates reduction
in the area of some other component within the system, or if
land is available, enlargement of the existing land area used
by the production unit. In the first instance, the replacement,
partial or complete, of an existing component by the shrubs
can be justified only if some potential economic advantage
to the whole production system can be demonstrated; the
advantage, if any, will be a substitution value. In the second
case, we would want to assess the additional net income that .
would accrue to the system by the addition of shrubs to the
existing boundaries of the production unit.

The search for the answers to these two basic questions is
the underlining objective of the forage shrubs component.

Little information is available on the use of forage shrubs
in agro- pastoral systems where stocking rates are high and
supplementation and seasonal grazing are practiced. Here, .
because of the high -grade protein and vitamin content of
edible parts of the shrubs, quite small quantities of shrub in
the diet of sheep, grazing dry annual pastures and / or grain
aftermaths may have importance in favorable mating be-
havior, conception, pregnancy, lambing, lactation, lamb
birth weights and growth rates. Evidence from the literature
suggests that this is unlikely at low stocking rates where
sheep have the possibility to graze selectively quality green.
and / or dry annual plant parts. At the high stocking rates
planned in this project, however, the ability of sheep to
selectively graze dry herbage is limited to a short period, and .
the addition of forage shrubs may favor the above men-
tioned sheep production factors.

Within the 200 -250mm rainfall .
region of Israel, the principal ag-
riculture practiced is wheat culti-
vation in a two -year wheat -fallow
rotation. Because of recurring
drought, this is an economically
marginal enterprise maintained
only by drought compensation
and price subsidies. Intensive

agropastoral systems in which pastures replace fallow, but
where wheat areas sown are maintained, have been intro-



duced. These systems integrate wheat production with ani-
mal production from grazing of pastures and / or aftermaths,
and lamb fattening. Results of five years of experience
indicated that such systems can alleviate the need for
drought compensation and price subsidies. Because of the
need to maintain wheat areas, the ratio of wheat to pasture
is 1:1.

1. Place of Shrubs in Agropastoral Systems
In the Migda Experimental Station, three agropastoral

systems are being investigated. Inclusion and place of peren-
nial shrubs in each will be studied and evaluated with the
help of a computer program devised to incorporate all
variables relevant to each. Some 50,000 seedlings of Atriplex
nummularia, A. cinerea, A. linearis, A. canescens, Cassia
sturtii, C. nemophila, Acacia victoriae, A. ligulata, and
Medicago arborea were prepared in "speedlings" trays and
planted in four fields having the overall size of 30 ha (Fig. 7,
p. 2, lower right). First grazing trials will begin in the sum-
mer of 1985 (Fig. 8). Meanwhile, preliminary investigations
of costs (Table 4) and of the nutritional value of the shrubs
were carried out.

Fig. 8: A field of established 18 -month -old Atriplex shrubs ready -f'br,
grazing trials at Migda Experimental Station.

2. Enhancement of N Supply to Mediterranean Pasture
Grasses by Means of Rhizosphere Bacteria

Under the typical semiarid weather conditions of the
Middle East (winter rainfall 200- 250mm), primary produc-
tion is not only limited by moisture availability, but by the
low natural fertility of the soil, particularly nitrogen. Length
of the growing cycle is determined by rainfall intensity and
distribution. The actual productiön rate during the rainy
period and hence total yield is, however, suboptimal due to
nutrient shortage. Removal of this constraint through intro -
duction of fertilizers leads to substantially higher yields but
at the same time increases the variability since the lowest
yields in drought years remain moisture -limited.

Table 4
Comparative Costs of Forage Shrub and

Herbaceous Pasture Establishment

Pasture Type Establishment
cost ($ /ha)

Economic
lifespan (years)

Annual cost
(S ha)

Forage shrubs,
1 100 plants! ha 718 10 107

1100 plants / ha 718 30 64

2200 plants/ha 1228 10 183

2200 plants/ha 1228 30 109

Pasture legumes 230+50 3 139

230 +50 5 107

230+50 10 84

Annual barley 215 215

Establishment cost of shrubs does not include loss of pasture (or wheat)
use of the land during 1 -3 years needed for shrub establishment.

In this region, production of rainfed winter cereals may
be advantageous. Early in the season, cereals produce more
dry matter than natural vegetation because of higher seeding
density. This early growth may be used for grazing without
affecting grain yield and is therefore a useful supplement.

The proportion of natural leguminous species in herbage
is generally low and fluctuating. The major determinant .
seems to be the rainfall regime early in the growing season.
Their advantage is that without nitrogen fertilizer (since
they are able to fix atmospheric nitrogen in symbiosis with
rhizobium bacteria), they produce high quality forage which
does not deteriorate at the end of the season as fast as the
natural vegetation. Some annual legumes, when properly
managed, will regenerate spontaneously.

Since application of N fertilizer to cereals and natural
pasture is hardly economically feasible in vast areas of
semiarid lands, alternative nitrogen sources have to be ex-
plored. Nitrogen fixing bacteria, A:ospirillum and Az-
otohacter, plus other rhizosphere microorganisms like Pseu-
domonas or Bacillus, are known to affect plant growth and
benefit crop production. A basic study of the physiology of
rhizosphere microrganisms and their interaction with arid
zone grasses is being conducted hand in hand with applied
field studies of artificial inoculation of stands of grasses at
the Midga experimental station.

The coastal zone of
Egypt's western desert ex-
tends over a distance of
500km from Alexandria
to Salfim, its width vary-
ing from 30 to 60 km. An-
nual rainfall (November
to April, with the greatest
intensity during February and March) varies within the area
from 100 to 250mm and affects pasture intensity from one
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place to another, as well as from one year to another. Such
environment changes in this area have created a nomadic
social life dependent upon rearing sheep and goats and
relying mainly on natural pasture for grazing. Over one
million head of sheep and half a million goats are kept in
this area, which plays a significant role in the small rumi-
nant production in Egypt.

Only one breed of sheep, the Barki, is raised there. The
Barki goat is the dominant goat breed, while some crosses of
other local breeds are kept in a very small number. Flock
size varies considerably from few tens up to 20,000head, the
average size being from 100 to 500 head. Nomads travel
with their flocks to areas of good rainfall, seeking pasture.
In drought conditions, the Government supplies the breeders
with amounts of subsidized concentrated feed mixture, us-
ually insufficient to maintain the animals. The breeders then
move to the delta, seeking pasture and crops by- products
for their animals.

Recent increased exportation of lambs and kids to other
Arab countries at good prices has encouraged breeders to
raise large numbers of animals in this area, leading inexor-
ably to overgrazing which in turn has resulted in the creation
of barren desert where only plants not consumed by animals
exist. Development of such areas and maintenance and
improvement of suitable pasture is fairly critical, even neces-
sary to insure maintenance of community life in the area.

Along with pasture improvement, development of animal
resources is a major element for maximum efficiency of the
use of such improved pasture. It is well known that Barki
sheep are a hardy breed, adapted to perform and reproduce
under severe climatic and underfeeding conditions prevail-
ing in the western desert. Minor considerations have been
given to improve their productive criteria to obtain the best
output from their genetic potential, either of lambs or wool.
Wool produced from Barki sheep contributes to carpet
wool production, and efforts to increase the quantity and
improving the quality of this wool will contribute substan-
tlally to economic development of the coastal zone.

Barki goats, though hardy, are small in size and of low
milk production (40kg average, even under improved farm
conditions) which indicates little possibility for achieving a
real genetic improvement in productivity through selection.
Outbreeding of these goats with some other local breeds of
the valley or with foreign breeds, i.e., Damascus goat, is a
promising approach.

There are six objectives to the Egyptian program:

1) evaluation of the nutritive value and use of shrubs and
other pasture species by sheep and goats through
grazing trials

2) establishing performance testing centers for genetic
improvement of Barki sheep

3) expanding the program of genetic improvement of
Barki goats through crossing with Damascus goats
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4) continuation of program of improved summer feed
resources, especially roughage and ammoniated straw,
minerals and vitamin supplements

5) establishment of controlled grazing system for pro-
tecting natural pasture

6) introduction of economical legume trees to supply
shade and feed to the animals

With the emphasis given to shrubs in the fodder program in
both Egypt and Israel, shrub is the main pasture species to
be tested in the grazing trials, along with other pasture
species selected on the basis of their vegetative performances
and nutritive value. Two stocking rates will be tested in
these trials, and rates will be estimated for different pasture
plants on the evaluation of their productivity in previous
years.

Research Highlights

A. A questionnaire covering flock management, breed-
ing habits, production data and additional sources of in-
come, distributed to 150 breeders randomly selected in the
two major production zones of the western desert, yielded
invaluable information now being analyzed. This informa-
tion will serve as a basis for improvement of the local sheep
and goat breeds, improving grazing management tech-
niques, and feeding the local herds.

B. A comparative study of the performance of three goat
breeds: Barki (local), Zaraibi, and Damascus, was carried
out. Some of the results of this study are given in Tables 5
and 6.

C. Establishment of a nursery for shrub production in
Fouka and El Quasr to provide seedlings of the selected
shrubs and trees.

D. Genetic improvement program of Barki goats and
Damascus bucks through mixing with Damascus goats is
underway with 50 distributed to 50 Bedouin breeders
(Fig. 9). Program results provide technical and scientific
follow -up and offer bases for further distribution.

E. In Fouka, a field of 35 acres was established with
Atriplex species, and an additional 40 acres in the Nubariya
area to provide propagating material as well as feed for the
nutritional studies.

F. A nursery at the Nubariya station is used for intro-
duction and evaluation of new fodder species before re-
leasing them for mass propagation in the Fouka and El
Quasr nurseries.

The Egyptian program is being executed by scientists
from both the fodder section and the small animal section of
the Agriculture Research Center, Ministry of Agriculture of
Egypt, in cooperation with scientists from three universities.



Table 5
Milk Yield of Three Goat Breed Groups

in the 1984 Lactating Season

Breed group

Zaraibi

Barki

Damascus,

0-8 Weeks
No. of does Mean kg milk/head+ SE

27

21

6

The Damascus goats were imported from Cyprus.

65.0± 3.6

49.7 -± 3.0

73.6 ± 3.1

Fig. 9: Crossing the Damascus with the local Barki goat results in a
superior breed. Damascus bucks were distributed to selected breed-
ers in ceremonies attended by His Excellency the Minister of
Agriculture, the Governor of Matruh, and the Minister of Land
Reclamation.

Fattening P
Table 6

r ance of Different Male Groups of Kids

Performance Trait Zaraibi Barki Damascus x Barki

No. of animals 29 I I 5

Initial wt. (kg) 13.0 ±0.9 10.1 ± 0.8 16.0 ± 2.7

Final wt. (kg) 16.7 ± 1.3 14.1 ± 1.0 21.8 ± 2.5

Total gain wt. (kg) 5.5 ±0.6 4.0 ± 0.5 5.8 -± 0.5

Daily gain (gms) 55 39 58

Consumed Feed
(kg DM head)

Concentrate
Mixture (kg) 27.6 ±1.7 26.7 ±0.9 31.5 ± 1.5

Roughage (kg) 39.1 ±1.5 36.9 ±0.9 47.5 ±3.7

TDN (kg) 35.8 ± 1.8 34.1 ± 1.3 42.1 ±2.3

Efficiency of
feed utilization
(kg TON kg gain
in weight) 6.5 8.6 7.3

III. Arid Lands Species as a Source
of Industrial Raw Material

Background

Plants have always been an important source of raw
materials for industrial exploitation. Over the centuries
mankind has domesticated and improved these species and
a major part of world agriculture is still devoted to indus-
trial crops. Despite recent advances in modern synthetic
chemistry, cotton, flax, pharmaceuticals, gums, and rubber
are important cash crops, mainly in developing nations, but
also in many industrial nations.

Arid and semiarid plant species are particularly endowed
with a diversified range of valuable substances such as oils,
waxes, gums, fibers, pharmaceuticals, rubber containing
latexes, and a spectrum of hydrocarbons with potential
value as fuels. In addition, these are eminently adapted to
the harsh conditions of heat, drought, and salinity encoun-
tered in the arid /semiaridsemiarid lands. Carefully selected and
adapted to modern technology, these relatively unexploited
species could provide suitable alternatives for the develop-
ment of presently unused and and water resources in arid
and semiarid regions throughout the globe.

Egypt, Israel, and the U.S. encompass huge areas of
unexploited and under-exploited land and brackish water
resources suitable for the cultivation of these crops. ln fact,
many agricultural specialists consider the extended hot and
dry periods in these regions essential to the increase of yield
of the desired plant component. Many industrial species in
these zones are already being utilized by harvesting wild
stands. Gums and waxes are outstanding examples of such
valuable materials obtained from gum acacias, astragalus,
euphorbias, and others. Yields are low, however, and unde-
pendable, resulting in inefficient use of human resources
due to their erratic occurrence over wide areas. This has
brought about exceedingly low living standards for those
employed in these activities. Several species, such as guayule

,-and jojoba, are already in advanced stages of domestication,
and others are being considered as suitable candidates for
improvement and intensive cultivation.

Industrial species could provide an important alternative
for development of large presently unexploited areas in
Egypt and the U.S. Suitable climate, unexploited land areas,
and existence of marginal waters are augmented by avail-
ability of an experienced farming community which could
easily be trained for cultivation of new crops. There is a
great need, everywhere in the world, for diversification of
agricultural products and for the development of new crops
which could provide export market advantages as well as
reduce imports of such vital materials as rubber, industrial
oils, and waxes. Especially important is the possibility that
industrial crops could provide the basis for new industries
and thereby contribute in many places to the transition of a
basically agricultural society toward a more modern indus-
trial economy.

1 1



Research Goals

1) To initiate a development program of the three most
promising crops: jojoba (Simmondsia chinensis), gua-
yule (Parthenium argentatum), and buffalo gourd
(Cucurbit a .foetidissima)

2) To introduce in Egypt and Israel a number of plant
species of potential value as natural sources of oils,
waxes, gums, fiber, rubber, fuel, or other industrial
products

3) To test their ability to grow and produce under condi-
tions prevailing in the introduction areas with and
without supplementary irrigation (fresh and/or brack-
ish water)

4) To determine in preliminary tests the content and
quality of their natural products

5) To screen promising species for further development
on the basis of the results obtained in the test per-
formance and to investigate in more detail their char-
acteristics and requirements.

In Israel, a three-year study con-
ducted with selected fuel crops con-
cluded that under today's low oil
prices, production of fuels from des-
ert crops is not economically feasible
(Fig. 10). Small trials were started
with marama and the tepary bean.
Initial results indicate that work with
these species should continue. The
most promising results were obtained
with buffalo gourd for a starch crop.

Fig. 10: Calotropis procera, a fuel crop producing a gasoline-
like latex, just before harvest at the Bokyo Institute
in Beer-Sheva. Calotropis was the best fuel pro-
ducer among a series of tested fuel crops both in
Egypt and in'Israel.
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A breeding and screening program was started aiming at
increasing starch yield to 10 tons/ ha. Preliminary manage-
ment studies were initiated (Fig. I 1). Good results were
obtained with guayule, a species which grows very well in
the Beer-Sheva area. Preliminary analysis indicates that it
has a potential to replace wheat production in the wheat belt
north of Beer-Sheva. Thus, the two crops, guayule and
buffalo gourd, were selected for further in-depth work.

Fig. 1 1: Buffalo gourd planted in the North Coast of Egypt
at Marsa Matruh to examine the effect of drought
and salinity stresses on vegetative and root growth.

In Egypt during the first phase,
trials and field experiments included
guayule and jojoba, as well as sisal
(Agave sisalana) as a fiber crop, and
euphorbia (Euphorbia lathyris) as a
fuel crop. The activity was estab-
lished first in Fouka, near Mersa
Matruh, then at the Baheria Oasis
in the middle of the western desert.

Plant material was propagated in the nursery of the Faculty
of Agriculture, Al-Azhar University, then transplanted to
both sites. Other plant species that can be used in the same
program context were included later: candelilla (Euphorbia
antisyphilitica), as a wax crop, buffalo gourd (Cucurbita
foetidissima), as a starch crop, El Ausher (Calotropis pro-
cera), which grows widely in Egypt and is considered a
source for silk cotton and as a fuel crop, and Senna Alex-
andria (Cassia acutifoll), a medicinal plant which is an
important source of laxatives.



The major goal of the current trials is to test their ability
to prosper under Egyptian growing conditions. For the time
being, we have achieved successful results in growing jojoba,
guayule, and buffalo gourd. On the other hand, such crops
as sisal, candelilla, and euphorbia grew slowly in their first
year. According to those findings, and to some other con-
straints, investigations on these latter crops will be slowed.

Sisal, for example, needs high precipitation not found under
local climates. Production of fuel from euphorbia or calot-
ropis is not economic when compared to petroleum. Eu-
phorbia, moreover, has recently been reported to have car-
cinogenic effects. The emphasis in the CALAR program
therefore is being put on jojoba, guayule, and buffalo gourd.

CALAR is a model of regional cooperation allowing
countries with kindred problems in their arid land agricul-
tural development efforts to work together for common
solutions. Regional food security in arid zone countries
requires international cooperation. Information attained
from such R&D programs as CALAR should have an
impact on overcoming regional food shortage crises, and
hence contribute to political and social stability, as well as
world peace.

Saline water irrigated tomatoes are being inspected at
harvest by the CALAR program coordinator Dr. M. El-
Assai. Following successful experiments, the farmers of the
region started in 1985 to grow processing tomatoes with
saline water irrigation and receive premium prices for high
quality.
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David Sheridan

AN OPEN LETTER TO READERS OF

Arid Lands Newsletter

David Sheridan*

Dear Readers:
Over the past twenty years

or so, tremendous strides have
been made in our understand-
ing of arid land ecosystems.
Scientific interest in the ecol-
ogy and human development
of arid lands has burgeoned.
During this period, an impres-
sive body of research has
sprung up and major interna-
tional conferences and sym-
posia have been held to discuss
the results of that research.
The field of Arid Land Studies
has been blessed with an un-

usual spirit of cooperation among different scientific disci-
plines and nationalities. It has been mercifully free of the
territorial rivalries and suspicions that inhibit scientific in-
quiry in some other fields.

Despite these positive developments, the accelerated im-
poverishment of arid land ecosystems in sub - Saharan Africa
continues. These lands' ability to sustain life is deteriorating
dramatically. Each year during this period, drought or no
drought, per capita food production has declined. Every
year the shortage of fuelwood (the only fuel for cooking and
heat available to the vast majority of the people) has grown
more acute. The people and the land are much worse off
today than they were in 1977 when the United Nations
sponsored its widely -publicized Conference on Desertifica-
tion which focused worldwide attention on the plight of arid
and semiarid lands in sub - Saharan Africa and elsewhere.

Questions, therefore, are in order. Hard questions.

Does the current drought across the top tier
of sub -Saharan nations - Senegal, Mali,
Burkina Faso, Niger, Chad, Sudan, Ethiopia
- signal a major change in climate has in fact
occurred?

After the drought in the 1970s (it actually began in the late
1960s), the consensus among meteorologists and climatolo-
gists was that nothing new had happened. Droughts of this
intensity and duration had occurred before in this region -
twenty-two times over the past 400 years. But that drought
is barely over and another has hit. Its intensity varies from
area to area within the region, e.g., it is very severe in the
Ethiopian provinces of Kordofan, Darfu, and Kassala, mod-
erately severe in parts of Mali, etc., but quite widespread
overall.

After the 1970s drought, R.A. Bryson was one of the few
climatologists who said the drought was the result of a
southern shift of the subtropical high -pressure belt. That
shift, according to Bryson, was induced by two activities of
man: carbon dioxide buildup and a rising dust burden in
the atmosphere, both leading to an altered radiative balance
and hence to the change in the general circulation.

Was he right?
In addition, what effect does land denudation have on

regional climates? It is well documented that the vegetative
cover of this region is being denuded at a rapid rate. Has this
caused a drying of the region's climate by reducing the
moisture available for evapotranspiration and by increasing
albedo?

Why are people starving in this region when
the world is awash in grain?

The farmers of North America and Western Europe have
produced large grain surpluses for the last several years.
Moreover, the technology exists for detecting a poor crop
year due to drought before famine occurs. Earth -orbiting
satellite cameras are perfectly capable of taking a picture of
an African farmer's millet, barley, or wheat field with suf-
ficient resolution to tell the condition of the crops. Why isn't
a worldwide pre- famine alert system already in place, op-
erated by the FAO? It could set in motion relief efforts long
before hundreds of thousands of people starve to death.

*David Sheridan is a Washington, D.C. -based science writer whose publications include Desertification of the United States
(Council on Environmental Quality) and Cropland or Wasteland: The Problems and Promises of Irrigation (Earthscan). He
co- authored A Season of Spoils (Pantheon), and has presented papers to severalsymposia including "Human Impacts on Arid
Land Ecosystems" (AAAS) and "Combating Desertification Through Integrated Development (UNEP/ USSR Academy of
Sciences).
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And why were the governments of the famine -stricken
countries so slow to seek international food relief?

What role have western institutions such as
the IMF, the World Bank, national aid
organizations (USAID, etc.), major private
banks in New York, London, Paris, and
Zurich played in the region's declining per
capita food production? What has been the
role of the national bureaucratic and com-
mercial elites in their country's declining per
capita food production?

These questions are based on some painful facts. For ex-
ample, during the worst years of the 1970s drought when
hundreds of thousands of people were starving, the Sahelian
countries actually increased their production of cotton. The
pressure to produce cash crops such as cotton and peanuts
for export seems to overwhelm the need to invest in local
food crop production. Of course, out of the cash crop
export earnings come

... interest payments for foreign lending institutions
... foreign exchange for purchase of military equipment,

as well as for elite consumer items such as air
conditioners, Mercedes Benzes, etc.

... leverage for the borrowed capital which funds public
works projects such as stadiums, conference centers,
office buildings, hydroelectric dams, etc.

A few authors such as René Dumont and Claude Raynaut
have written about the `foreign exchange machine' which
serves western financial interests and the elites in these
famine -stricken countries but not the peasants who account
for 75-85 percent of their population.

A corollary question comes from Pierre Spitz of the
Institut National de la Recherche Agronomique. He asked
it after the 1970s drought - famine, and it's relevant today:
`How is it that during the last ten years, hundreds of thou-
sands of men and women who worked the soil ... who
sowed the seeds, harvested the crops and minded the herds
have perished for lack of food'? How is that they died of
hunger whereas most of the people who do not produce
foodstuffs were spared ?"

What will it take to reverse the region's per
capita decline in food production?

Two very different approaches have been suggested in an-
swer to this question. One, the more conventional, empha-
sizes a from -the -top approach in which information and
technology flows down to the farmers from the capital,
usually financed by international institutions. Get more
productive seeds and tools and machinery into the farmers'
hands along with such `production inputs' as fertilizer and
water (irrigation projects), and food output will grow. The
other approach emphasizes the power relationships within a
society -- `The root cause of hunger has to do with the
relationship of people to each other and to their control
over resources.'* It stresses the empowerment of people at
the bottom of society, i.e., the peasants, as a powerful
productive force, `empowerment' here meaning political
and economic power. More equitable distribution of food is
seen as one of the prime by- products of this `empowerment.'
These two approaches do not have to be mutually contra-
dictory, though the latter one is seldom mentioned in de-
velopment literature or plans.

The question of `What will it take' really boils down to

... capital investment in agriculture: how much is
needed and where will it come from?

... adequate compensation for the producers: will
the price producers receive for their crops cover
the cost of production and enable them to meet
the basic necessities of their families, including
fuel for cooking and heat (even in the Sahel and
the Horn of Africa it gets cold), leaving them a
little leftover to use to increase production
next season?

... education: will the information which food
producers need to improve their operations be
available to them through schools and agricultural
extension services?

Agricultural development /resource conservation schemes
that do not take into account the peasants, those most
directly affected by them, seem doomed. And yet this is the
rule rather than the exception. For example, a USAID
project, to bring energy to some villages in Mali came in two
phases. First, villagers were given improved stoves, photo -
votaic cells, electrified classrooms, a biogas digester, and a
wind generator; and then a `socioeconomic survey of vil-
lagers' energy needs was undertaken. Or, as René Dumont
quipped: `... one privileged minority won't critize anoth-
er, and the peasants aren't invited to the meetings.' **

How can peasant input be made a part of the planning
and implementation processes for development/ conserva-
tion projects?

*Lappe, F. M. ¡Collins, J. (1979) World hunger: ten myths. 4th ed. Institute for Food and Development Policy, San Francisco;
Third World Publications, Birmingham.

* *Dumont, René / Mottin, Marie- France (1983) Stranglehold on Africa. Translated from the French by Vivienne Menkes.
André Deutsch. Ltd., London WC I. 225 p.
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It has been stated that basic food self -reliance, i.e., ade-
quate local supplies to prevent famine if food imports abrupt-
ly jumped in price or were cut off or if there is a natural
disaster such as drought, basic food self -reliance is the sine
qua non of a people's security. Do you agree? Is it possible
to achieve in arid areas?

What can be done about the fuelwood crisis?

The collecting of fuelwood, along with overgrazing and
overcultivation of the land, is a major cause of desertifica-
tion in sub- Saharan Africa. Moreover, the growing shortage
of fuelwood further impoverishes already poor people and
nations in the region.

Do you see any signs of hope? Any
indications in the field that food self -
sufficiency and resource conservation (soil,
water, vegetation) can be achieved?

These questions are not asked facetiously. Amidst the ghast-
ly images of mass starvation and the grim per capita food
production statistics, it is difficult to identify what in fact
has been accomplished in the last twenty years in terms of
arid land development and conservation.

The final question is a moral one:
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What exactly is our moral responsibility as
people and as nations toward the starving
Africans whose faces we see in our news-
papers and on our television screens? By what
standards do we measure the adequacy of our
response?

In the story of the `good' Samaritan, the Samaritan is on the
road from Jerusalem to Jericho when he sees a man lying in
the ditch. The man has been mugged, stripped and beaten
up by thieves. He's half dead. The Samaritan binds up the
man's wounds, transports him to an inn and sees to it that
the man is fed and cared for. The next morning before he
leaves, the Samaritan gives the innkeeper money so that the
man will be fed and cared for until he's back on his feet. We
are advised to `go and do likewise.' A recent report by the
United Nations' Office for Emergency Operations in Africa
warns that the famine in nineteen African countries con-
tinues to worsen. Before the year is out, the number of
victims will reach 11.5 million people in Sudan, more than
half the population; there are eight million famine victims
now in Ethiopia, about one -fifth the population; in Chad
there are over two million, nearly half the population; in
Niger there are about two and a half million, two -fifths of
the population. And so on.

So what does `likewise' mean in this context for nations
and people who have more than enough to eat?

But I warned you: Questions, hard questions.

Do any of you `out there' have any answers? Write me in
care of A LN's Editor, Patricia Paylore, if you do. Together,
perhaps we can apply your answers to solutions. It's worth a
try, agreed? I look forward to hearing from you. Thanks.

David Sheridan

International Conference on Guayule Research and Development
4th, October 16 -19, 1985, Tucson, Arizona

Sponsored by the Guayule Rubber Society of the U.S. and the University of Arizona's College
of Agriculture, the conference will include technical papers, detailed reviews of the current status of
guayule research and development in Argentina, Australia, India, Israel, Mexico, and South
Africa. An optional all -day field trip to the commercial plantings of guayule on the Gila River
Indian Reservation is scheduled. Contact: S. M. Alcorn, Dept. of Plant Pathology (tel: 602 621-
1027) or D. D. Fangmeier, Dept. of Agric. Engineering (tel: 602! 621 -1412). University of Arizona,
Tucson, Arizona 85721, USA.



INTERNATIONAL VISITORS UA /OALS

Burkina Faso:
Dr. Leon Okio, Directeur General,
Centre Regional de Teledetection,
Ouagadougou, May 29, 1985.

M. Pierre Sibiri Minounga, Presi-
dent, private management company,
May 1, 1985

Egypt:
Drs. Bakir Oteifa, Hilal Ed Hattab,
Ahmen Abdel -Samie, A. Youssef,
Saad Zaki, Egyptian Major Cereals
Improvement Programs

Dr. Fadel Assabghy, Desert Develop-
ment Centre, American University,
Cairo, July 8, 1985

England:
Dr. E. Arthur Bell, Director, Royal Botanical Gardens,
Kew, April 18 -19, 1985

Guinea:
Hawa Fofana, Director, Women's Affairs, Ministry of
Labor and Social Affairs, February 22, 1985. Sponsored
by Visitor Program Service of Meridian House Interna-
tional, Francophone Project.

India:
Bon V. Nimbkar, President, Nimb-
kar Agricultural Research Institute,
Phaltan, Maharashtra, May 6, 1985

Israel:
Eithan Hochman, Department of Economics, Ben -
Gurion University of the Negev, Beer - Sheva, September
20, 1984

Jordan:
Mwassag S. Saoudi, Assistant Un-
dersecretary of Agriculture, May
13, 1985

Members of Parliament Mam-
oun Abu Azzan, Ali Al- Husban,
Mohammad Ali Ghneimin, Hani
Al- Hararsheh, June 14, 1985
Parliament staff members Al- Akaylih, Najdawi, Atiyyat,
Dabbas, July 19, 1985

La Damalisque

1

Bhakra Dam

Clay Shooting
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Jordan:
Dr. Elias Abdel Hasan Baydoun,
Assistant to the President, and
Director, Department of Plan-
ning and Development, June
1985

Lebanon:
Ahmad Khouder Husari Tabrizi, Hariri
Beirut, April 26, 1985

Oman:
His Highness Sayyid Shabib Bin
Taimur Al Said, Minister of En-
vironment, Sultanate of Oman,
May 6, 1985

Pakistan:
Muzzafar A. Hashmi, member
National Assembly, Karachi;
councillor, Karachi Metropolitan
Corporation

Jan M. Jamali, Chairman, Muni-
cipal Committee, Usta Moham-
med-Naseer Abad, Baluchistan,
May 6, 1985

District Councillors Nahm Hussain Chatta, Pin S.S.
Rashidi, Ishamulla Khan

Foundation,
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People's Republic of China:
Huang Ping-Wei, Director, Institute of Geog aphy, Aca-
demia Sinica, Beijing, October 17, 1984

Academia Sinica's Xinjiang Science and Technology
Delegation (under the auspices of the National. Commit-
tee on U.S.-China Relations, Inc.: Wang En Mao, Yang

Yi Min, Zhang Xue Zu, Liang Guo Ying, Liu Zhong
Hao, Tan Qi. Zhao, Botay, Liang K'Uang Yi, Mejit
Haser, October 17-20, 1984

'lrofessor and Vice President Ren Jizhou, University of
Agriculture, Lanzhou; Zhu Zhenda, Director, Institute
of Desert Research, Lanzhou; Liu Shu, Vice Director,
Institute of Desert Research, Lanzhou; Qu Ningshu,
Chinese Geography Society; Tan Qicheng. Integrated
Survey Team for Xinjiang, Urumqi; Qu Mingye, Direc-
tor, Department of Hydraulics, Institute of Water Con-
servancy and Hydro-Electric Power, Beijing; May 22,
1985
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Professor Mu-Guyjin, Geographic Institute, Xinjiang
University, Urumqi, May 21, 1985

People's Republic of China:
Professor Xhang Linyuan, Department of Geography,
Lanzhou University, Lanzhou, Gansu Province, May
21, 1985

Academia Sinica, Xinjiang Branch, Urumqi: Wang Gui-
fang, Vice President, and Guan Guilan, Xia Xungheng,
Wang Shuji, Mao Dehua, Hsiung Chienhung, December
5-6, 1984

Senegal:

Doudou N'Dir, Inspector General to the Presidency. pic-
tured here with Alan Logan, U.S. State Dept. escort/
interpreter, October 23-24, 1985



South Africa:
Mrs. Ina Perlman, National Manager, Operation Hun-
ger, Johannesburg, May 9, 1985

Dr. J.G. Boyazoglu, Consul Agricultural Affairs, Los
Angeles, December 23, 1984

Syria:
Syrian Universities Administrators Mohamed F. Tobaji,
Secretary General, Damascus University; Mohamed Ali
Cha'ar, Dean, Faculty of Chemical and Petroleum Engi-
neering, Bath University; Nazim N. Kady, Vice- Rector
Academic Affairs, Aleppo University; Hassan Ismail,
Vice President Academic Affairs, Tishrin University, Jan-
uary 25, 1985

Yemen Arab Republic:
Dr. Ahmed Al- Yemeni, Associate Dean of Agriculture,
University of Saana, July 11, 1985

Zimbabwe:
Allan Sparrow, Forestry Commissioner, Victoria Falls
region, May 13, 1985

Coffee Beans

Torkur llariro.vri.r

International Conference on Infiltration Development and Application

January 6-8, 1987, Water Resources Research Center
University of Hawaii at Manoa

The conference will stress applications of infiltration and will include presentations of recent
developments in infiltration processes. Specific topics cover remote sensing of soil properties,
instrumentation and measurements; effects of acid rain, groundwater recharge, infiltration in the
rainfull- runoff relationship, and infiltration processes in irrigated agriculture. Contact: Chairman,
ICIDA, Water Resources Research Center, 2540 Dole Street, Honolulu, Hawaii 96822, USA.

WATER

We never know the worth of water till the well runs dry.

-Thomas Fuller [1654- 1734], Gnorrìotogia

Hunger is bitter but the worst
Of human pangs, the most accursed
Of want's fell scorpions, is Thirst.

Water, not life's need but life itself

-Eliza Cook, Melaia

-Saint- Exupery, Wind. Sand, and Stars
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Editorially speaking:

NO, YOU CAN'T EAT A BOOK, BUT . .

When some personal reminiscing recently about our 21
years with the Office of Arid Lands Studies brought back to
life early experiences with mobile services to rural communi-
ties in Arizona, we wondered with sudden shock why such
were still not available to our Third World friends. Yes, we
wrote in October 1982 (A LN no. 17, p 7), rather eloquently
we thought immodestly, about mobile medical clines, but
we never heard of anything developing from that idea. But
on a less technological scale, we remembered something
else. So:

For instance, most countries have railroad services. Could .
not the abandoned boxcar we saw converted to a library in a
rural northern Arizona town over thirty years ago become a
model for making such facilities available to those who live
away from the great capitals and industrial areas? This
particular boxcar had had its wheels removed and the
structure was moved to a position beside the main track
where it was stabilized for permanent occupancy. Now,
however, we envision its being based temporarily on a
siding with the train that brought it there going on about its
business. Here the community would have a couple of days
a month, perhaps, to enjoy and make use of its resources.
Another train following -could hook it up and take it on to
the next station. Such mobility would give it a coverage that
cannot be hoped for yet from a fixed location. Its movement
along the span of tracks, from beginning to end, on a
visiting basis - once a month? would provide information
for the greatest number of people in need. We think that
government -owned railroads would be happy to provide
the carrier service, at no cost to itself, as a goodwill countri-
bution to that country's often neglected rural population.

Ash Fork, Arizona, ca 1953
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The library's assets could include books of the language
predominant in the area served, books for children, Ministry
of Agriculture extension pamphlets to help farmers with
field problems, videotapes to demonstrate field experiments,
atlases to orient users to their relationship to the rest of the
world, history books to expand their horizons, picture books
to entertain and educate. Users need not be confined to local
residents of the village but could include others outside its
perimeter. The more the better!

In that other life of ours, we experienced the pleasure
such a facility gave to those served. There was always a
crowd awaiting us when we drove up on our schedule,
eager, expectant, sharing their pleasures with neighbors and
with us, with ideas for materials they hoped we would bring
next time, with stories about how they had persuaded friends
to try out the experience of reading - "Try it," they told us
they pleaded, "you might like it!" and most times the new
recruit showed in person to choose his own this time.

And so we say to you, too, "Try it!" It will cost little since
much of the stock would be donated if a campaign were
undertaken to persuade those who could, to provide in this
elementary way for those who could not. If railroads were
out of the question (but why should they be ?), a mobile
building could be hauled hither and yon, for various lengths
of stay, and one person traveling with it, either by road or
railroad, would certainly not bankrupt any country we can
think of. We daresay any number of Peace Corps Volunteers
would jump at the chance not only to perform such a service
but to train locals to take over when they moved on.

Yes, it's a long time since we promoted the extension of
library services here at home in this way, but we like to think
it helped expand horizons for some who might never other-
wise have had the opportunity, and deepened the lives of
those who stayed behind. We like to think sometimes in
these introspective moments in what ways the world might
be changed by a student in Chile turning the pages of
Potencial del Frijol Tépari en Las Zonas Desérticas, or a
young girl at a siding in Tanzania lost in the wonder of
Byzantine Art and Archaeology? In what ways, indeed!
Which is why we believe that such a simple inexpensive
opportunity as we have suggested here can have an impor-
tance in the life of an individual, or a country, that cannot be
denied.

Yes, we hear you saying why spend money to bring books
to illiterate people who are starving, but the younger genera-
tion is learning, there are schools, many people can now
read, so if ideas are to be encouraged, ideas that will make a
difference in their world, why not acknowledge that even
though you can't eat a book, it does have its uses.
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? ?? HAVE YOU SEEN ? ??

Alcock, John (1985) Sonoran desert spring. University of
Chicago Press, Chicago and London. 194 p. ISBN 0-226-
01258-1. $19.95.

Sonoran Desert Spring celebrates the joy of observing
desert plants and animals over the course of a season, and
also captures the bittersweet sadness of wild places. A jour-
nal drawn from the author's studies of the Arizona desert, it
describes the attraction and fascination of a harsh and
unfamiliar environment. It is natural history informed by
modern evolutionary principles and guided by a genuine
affection for a fragile land and its inhabitants. The author is
a professor of zoology at Arizona State University, Tempe,
AZ 85281. Numerous illustrations, some in color. Refs.

ARDRINEWS, v. 4, no. 2, Sept. 1985. Agricultural and
Rural Development Research Institute, University of Fort
Hare, Private Bag X1314, Alice, Ciskei, So. Africa.

This issueincludes briefs on forest farming, description of
a cooperative arrangement with the Transkei Dept. of Agric.
& Forestry to provide latter with consultancy service on

.

livestock development; small farms systems research; Ciskei
fish farming; mini-tractors:-the answer on small farms ?; and
the Laing Dam commercial fisheries.

Ayerza (H), Ricardo (1984) La jojoba. Editorial Hemisferio
Sur, Pasteur 743, 1028 Buenos Aires, Argentina. ISBN 950-
504 -292 -2. 224 p.

In addition to information about the plant's origin, tax-
onomic classification, roots /leaves / flowers / fruit, this Span -
ish- language book discusses jojoba plantations worldwide,
edapho -climatic conditions in the main plantations carried
out outside the Sonoran Desert, its domestication, and its

potential uses: lubricants, cosmetology, pharmaceuticals,
textiles, waxes. Some 300 references, plus many charts, and
English summary.

Ayyad, M.G. /Le Hoch, E., eds. (1983) An ecological assess-
ment of renewable resources for rural agricultural develop-
ment in the western Mediterranean coastal regions of Egypt.
Centre d'Etudes Phytosociologiques et Ecologiques, 34033
Montpellier Cedex, France; Academy of Scientific Research
and Technology, REMDENE Project, Alexandria Univer-
sity, Alexandria.

A case study of the El Omayed Test Area, with physio-
graphic and ecological conditions described, the evolution
of the latter according to the evolution of human pressure;
and a review of the area's climatic, water, soil, plant, animal,
and human resources. Various levels of land use activity are
cited, with consequences of each in relation to development
scenarios.

DeCook, K. James (1984) Arizona water information di-
rectory. Where to find water information in Arizona. Uni-
versity of Arizona, College of Agriculture, Tucson, Arizona
8.5721. 252 p. 510.

Includes description of major information sources, a list-
ing of those sources (state, federal, city, county, regional,
universities, and private and quasi- public organizations),
and an index of information descriptors (subject and geo-
graphic). The descriptors are very detailed to provide in-
depth and exact identification of sources from agricultural
runoff, through drawdown, impoundments, phreatophytes,
return flow, to wildlife habits, and everything in between.
Information includes data, maps, printed materials.
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Engelbert, Ernest A./Scheuring, Ann Foley, eds. (1984)
Water scarcity: Impacts on western agriculture. University
of California Press, Berkeley 94720. 484+ 17 p. ISBN: O-
520-05313-3. $12. 95 (paper).

Product of an interdisciplinary conference on water prob-
lems in the western U.S. held in Monterey, California.
September 1982, and sponsored by the Directorate on Arid
Zone Ecosystems of the U.S. Man and the Biosphere Pro-
gram. Topics covered include water availability for agricul-
ture in the semiarid west, alternatives for satisfying agricul-
tural water demands, impacts of less water for irrigated
agriculture, and strategies for maintaining agricultural via-
bility with limited water supplies. Gilbert White contributed
a summary of the problems, findings, and issues brought
forth during the conference. Over 70 contributors. Charts,
figures, references.

Etienne, Michel/Caviedes, Eugenio/Prado, Carlos (1983)
Bases écologiques de développment de la zone aride Médi-
terraneene du Chili. Eléments pour une planification au
niveau régional. Zone: test de Tunquen. Ministère Fransais
des Relations Extérieures/CNRS/CEPE-L. Emberger,
34033 Montpellier - Cedex, France. 69 p.

In French and Spanish. The methodological approach to
this arid area of Chile includes a resources survey and
mapping including aerial photography, resources integra-
tion, plant resources assessment, and renewable resources
dynamics. The application of this approach to the test area
of Tunquen includes hydrothermal, topographical, land
cover, vegetation, solar exposure, vegetation types, fire-
wood resources, desertification maps, and several others,
many in color. Bibliography, tables.
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Fangmeier, D.D., et al (1984) Guayule for rubber pro-
duction in Arizona. University of Arizona, Agricultural
Experiment Station, Technical Bulletin 252. 14 p. Tables,
refs.

Plant description, growth, flowering and seed production,
rubber, and resin are discussed briefly, as well as varieties
(breeding lines, improvement, genetics), production prac-
tices, seed production, rubber harvesting and processing,
and economics and marketing.

Felger, Richard S./Moser, Mary Beck (1984) People of the
desert and sea. Ethnobotany of the Seri Indians. University
of Arizona Press, Tucson. 450 p. US$65.

Living along the arid shores of the Gulf of California
where traditional agriculture was long impossible, the Seri
Indians entered the 20th century as one of the world's few
remaining hunter-gatherer societies. Despite increasing ac-
culturation since the 1950s, resources from the desert and
sea have continued to play a role in their everyday lives.
From the desert, the Seri have harvested more than 90
species of plants; from the Gulf, they have relied on a
richness of marine resources. The authors have provided
detailed information on Seri use and knowledge of more
than 400 plants, presented within the context of Seri history
and culture. Over 300 illustrations.

49,41,A4,,

Foley, Gerald/Barnard, Geoffrey (1984) Farm and com-
munity forestry. Earthscan Energy Information Pro-
gramme. International Institute for Environment and De-
velopment, London WC1H ODD, Technical Report 3.
236 p. ISBN 0-905347-53-6.



A thorough discussion of the context of th program
covers traditions oftree cultivation, causes oftree depletion,
and constraints on tree growing. The program covers farm
forestry, tree growing for family ooes, community forestry,
and land allocation schemes. Aspects of program design
and implementation include program promotion and imple-
moutuúon, technical packages, assessing the demands for
wood, and program design and planning. Country experi-
cucrm include the Peoples Republic of China, India, the
Sahel, and Tanzania, as well as a few others out of the arid
zone. Photos, references.

Harrington, G.N./Wilson, A.D./Young, M.D., eds (1984)
Management of Australia's rangelands. CSIRO, Division
of Wildlife and Rangelands Research, P.O. Box 89, East
Melbourne, Victoria 3002, Australia. 354p.$A30.

Some 30 authors contributed to the text of this overview
divided into parts covering concepts and principles, man-
agement p,oces*ns, practices and procedures, rangeland
typey, and stocks and resources. The rangelands section
covers semiarid woodlands, saitbush and bluebush, malee,
Mitchell grasslands, tropical and subtropical woodlands,
hummock grasslands, arid mulga woodlands, central arid
woodlands, and temperate rangelands. Other chapters deal
with grazing management, management of vegetation with
fire, and rehabilitation of degraded land. Maps, photos,
tables, references.

Journal of Desert Research, n1, no. 1,X981- Institute o{
Desert Research, Academia Sinica, Lanzhou, 14 Dong
Gang West Road, Lanzhou, Gansu, PRC.

The latest issue received by ALN, ,. 4, no. 3 (1984).
includes articles on desertification and the differentiation of
its development (Zhu Zenda), an overview of desertification
processes and impacts (LeHouérou), presented at the China-
American Joint Symposium on Desertification; as well as
reports of case studies on air seeding, aeolian landforms,
effects of fence techniques eling sand accumulation
around uund6roaúu. All in Chinese with brief English
abstracts.

Kovda, V.A. (1984) To prevent dizudon, combat malio-
òy. Environmental Conservation 9 (4): 323-327.

This renowned Soviet scientist points out that while the
widespread establishment of irrigation systems involving
some 250 million hectares worldwide may help the situation
in general, there are serious problems engendered by con-
tinuing irrigation, wasteful as it is of fresh water. With high
rates of evaporation in arid rr6úouu,sulbnbutionofxurhe
and uppo,00fhorouscomn000 ensues and gradually
penetrates to lower strata where plants mainly root. Most
existing irrigation systems lack piping or consistent linking
of water-carrying canals and the deep horizontal drainage
ducts needed to evacuate excessive soluble salts. Revegeta-
tion is becoming more widely practiced with some success in

efforts to develop salt resistant crops in the US, India, and
the USSR.

MacMahon, James A. (1985) Deserts. Alfred A. Knopf,
N.Y. 638 p. (Audubon Society Nature Guides) $14.95

A comprehensive field guide` fully illustrated with color
photographs, to the wildflowers, birds, reptiles, insects,
mammals, fish, trees, and other natural wonders of North
American deserts from Oregon to Mexico. Species descrip-
tions, glossary, index, bibliography.

Mensching, Horst G., hrsg. (1984) Bëitrage zur morpho-
dynamik im relief des Jebel-Marra-Massivs u. in seinem
vorland (Darfur/Republik Sudan) [Morphodynamic pro-
oeaws in the Jebel Marra and its foreland]. Schriftleitung
Viola Haarmann. Akademie der Wissenschaften, GÜuiu'
Qwn.233p.

A series ofinvestigations relating to this area covering all
physical processes of relief formation within the volcanic
mountain region of the Jebe Marra as well as its foreland
including relief, vegetation cover and soils, land use systems
that effec changes within the morphodynumio system. Com-
parative exump\eafromtbc White Nile and the Bayuda
Desert are also given. Remarkable photographs illustrate
the various topics, and there is a large map at a scale of
1:100,000. Numerous references. Field work is on-going.

j 6,-1-Marra-
-land (11)artar,Repti

Miller, Jr., G. Tyler (1984) Living in the environment: An
introduction to environmental science. 4th ed. Wadsworth
PolH.Co,10Davis Dr., Belmont, California 94002. 624 p.

Covers ecosystem structure and function, population dy-
namics and control, resources, pollution, and the politics of
environments. Enrichment studies are added as useful
adjuncts to class assignments for exceptional students. The
book consistently presents opposing sides of environmçntal
issues, and encourages readers to evaluate problems ob-
jectively. Lavishly üiumtrutcd, dra,vingu, several hundred
references.
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Nechaeva, Nina T., ed. (1985) Improvement of desert
ranges in Soviet Central Asia. Harwood Academic Pub-
lishers, London, Paris, New York. 342 p. $130 /U.S. (Ad-
vances in Desert and Arid Land Technology and Develop-
ment, 4.)

Based on extensive research, this study details the recent
progress made in the Soviets' ability to increase desert
vegetation without using irrigation or fertilizers. By making
use of ecological resources alone, particularly moisture re-
serves and mineral nutrients available in the root zone of the
soil, desert ranges worldwide can be made into more produc-
tive grazing land. Contents include conditions of deserts in
the USSR, description of plants used for vegetative range
improvement; improvement of rangelands in sand deserts,
clay deserts, gypsum deserts.

Simcox, David E. /Zube, Ervin H. (1985) Arizona riparian
areas: A bibliography. University of Arizona, College of
Agriculture, School of Renewable Natural Resources, Tuc-
son. 38 p.

Preparation of this bibliography was undertaken as the
first phase of a continuing study of practices, perceptions,
and attitudes associated with the management of riparian
ecosystems. It provides an information base for use by
researchers and managers. A brief keyword content analysis
examines the frequency with which various riparian topics
have been addressed in the literature, and identifies potential
areas for future research attention. The geographic area of
interest is central and southern Arizona. Categories cover
classifications, impacts, land ownership, land use, manage-
ment, policy, research, resources. Nearly 400 citations.

Sowls, Lyle K. (1984) The peccaries. University of Arizona
Press, Tucson, Arizona. 272 p. ISBN 0- 8165- 082204. $22.50.

The piglike desert creature known to most Southwestern-
ers as the javelina is one of only three species of peccaries
known to exist. The Chacoan peccary, which lives in a small
area in Argentina, Bolivia, and Peru, was not identified by .
scientists until 1972. The more commonly known collared
peccary of the Southwestern U.S. deserts thrives in an area
from Arizona to Argentina. The white- lipped peccary is a
wilderness animal found from southern Mexico to Argen-
tina. Sowls has studied these animals for nearly 30 years and
now presents his findings in this definitive volume, provid-
ing information on each species' size, distribution and habi-
tat, diet, reproduction, population dynamics, and behavior.
References (some 300), detailed index, photographs, draw-
ings, tables.

Swift, Jeremy /Maliki, Angelo (1984) A cooperative devel-
opment experiment among nomadic herders in Niger. Over-
seas Development Institute, 10-11 Percy Street, London
WIP OJB. ODI Paper 18c. 25 p.

Work carried out under the Niger Range and Livestock
Project, jointly funded by the Niger Government and US/

24

AID. Development among nomadic herders in dry West
Africa has been an unsuccessful undertaking. Many govern-
ments and bilateral and multilateral agencies have failed to
improve things, or have made them worse. There is now a
feeling among some donors and governments that the
problems are too great and returns too low, and that scarce
development resources should be redirected to projects
offering a better change of success and higher rates of
return. Two main causes of failure of Sahelian livestock
projects are the way pastoral development problems are
defined, as well as what gets defined as a problem, and the
lack of an appropriate institutional framework for pastoral
development.

Warshall, Peter /Jennings, Mark /Cunningham, Bill (1984)
Pima County water hyacinth pilot treatment plant. A pre-
liminary assessment for Pima County Wastewater Manage-
ment Department. Task 1 report. University of Arizona,
Office of Arid Lands Studies, Tucson, AZ 85721. 110 p.
Figs., Tables, refs.

Includes system performance and design recommenda-
tions relating to pollutant removal: BOD, solids, nitrogen,
pathogens, phosphorus, heavy metals, refractory organics;
wastewater treatment; environmental considerations in
Tucson: air temperature (cold /heat stress), evapotranspi-
ration, water temperature, mosquitos, odors, growth in-
hibitors; and the pilot plant itself, covering preliminary
treatment and pilot system design, construction consider-
ations, site selection, and research considerations.

Wells, Stephen G. /Haragan, Donald R., eds. (1983) Origin
and evolution of deserts. University of New Mexico Press,
Albuquerque, N.M. 87131. ISBN 0- 8263 -0605 -5. $22.50
($11.95 paper)

Papers from the 1980 and 1981 symposia of the South-
western and Rocky Mountain Division of the AAAS that
integrate current research in the geosciences into an over-
view of four of the world's major deserts: the Sahara,
Great Basin, Mohave, and Sonoran.

Zhu Zhenda /Liu Shu (1983) Combating desertification in
arid and semiarid zones in China. Institute of Desert Re-
search, Academia Sinica, Lanzhou, Gansu, Peoples Repub-
lic of China. 69 p.

Includes distribution and general characteristics of the
desertified lands in Northern China as well as the historical
and contemporary processes of desertification in that area;
the developmental trends of desertification and its indi-
cators; control measures and reversing processes of deserti-
fication in semiarid zone; and the rehabilitation of desertified
land in the arid zone. The authors conclude that a better
reversing of the processes of desertification will result from
the close combination of scientific studies with the people's
experiences of the process of combating desertification, and
intimate coordination between scientists and the people of
the practices of their aims. Maps, charts, figures.
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