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From the Diector General

verty, one may argue, is 3
pelative term, but we must
not accept this argument.

Almost one billion people live
in 41 countries of the world which
are classified by ICARDA as con
stituting the dry areas. Of these
46% live in low-income countries
of the West Asia and Noth Africa
(WANA) region, and 24% in non-
WANA low-income countries. The
per capita GDP of some 700 mil
lion of these people is less tha
US$2 per day; indeed, for 142 mil
lion of them it is less than a dollar
per day. Approximately 72% of
these poor people live in the rural
areas and depend largely on agti
cultur e for their livelihood.

Poverty in these aweas can
mean a plogressive neglect o
farm resources-a danger high
lighted in an article in the first
issue of Caravan back in 1995,
when we reported on the chal
lenges facing small farmers in the
Anatolian plateau. This danger
can be exacerbated in some cour
tries where remittances from

them. It is a hidden danger
But more serious is the way ir
which the poor are being forced to
use up the envionmental capital
in their struggle to produce moe.
And this is happening moe in the
dry areas than anywhee else, sim
ply because the envinment in
these aeas is vey fragile. A good
example is that of water In parts
of the West Asia and Noth Africa
region, the water table is falling at
nthe rate of a meter a year because
in many places, non-enewable
ground water sources ae being
mined for irrigation. All too often,
inappropriate irrigation leads to
soil salinity, so that another form
of capital-the land itself-is lost. At
the same time overgrazing contin
ues to turn marginal lands into
deset at an alarming rate. With
no or little water, land and biodr
versity left, the people who farmed
the land tend to leave such aas.
Reseach must be a vehicle tqg
address this vicious cycle.
Where will the people have
gone? Thee is no new land for

overseas keep people on farm
that would not otherwise suppot

sthem to cultivate. They will take
their chances in urban aeas

is

infrastructure
already unable to suppor them,
and employment oppotunities

where the

are often insuficient for those
already there. Or they will
attempt to migrate to countries
that no longer have obom for
them. This can lead to both social
and political upheaval.

If we are to prevent envion-
mental capital from being
exhausted in this way we must
give people the means to tect it.

ore sheep, more meat, more dairy products—thanks
to ICARDA's work with farmers in Syria.
Page 14
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edics are a good tool for rehabilitating poor grazing
land. But where do you get the seeds? ICARDA has

P)verty—it is also rural, and it is

been developing answers.

connected with agri

culture. And it is perhaps the biggest single threat to the
CARDA's national partnersre bringing farmers into the

environment in the dry areas.

Page 8

ntral Asian agriculture is changing. ICARDA is now

he focal point for internationalfefts in research cel

laboration.

hina is looking to the future and

ing with international research institutions.

he pattern of agricultural labo
women are décted most of all.

Page 4
has just held a mee
Page 7
r is changing. An

harvest.
Page 10
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research process.
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Disney is an ally in the drive to educate the public about
agriculture

Page 24

griculture began in &t Asia—but how? The past
could provide clues to the future.
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iotechnology has helped ICARDA to protect the lentil
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The knowledge generated from agriculturalolr

research can help break the complex cycle
poverty and the loss of natural resources. It can
help in identifying the factors that lead to the cre-
ation of such a cycle, and in developing appropri-
ate solutions. It can offer technologies that will
help not only in increasing food production but
also in generating increased income. Through &
participatory approach, agriculture can integrate

the poor into the research process, better use their

productive capacity and generate a sense of owr
ership of the natural resources in them. A careful-
ly-designed program of agricultural research can
greatly help in poverty alleviation and protection
of the natural resource base.

The 1992 Earth Summit in Rio was titled The
UN Conference on Environmentand Development|
(my italics). ICARDA believes that the two must
be tackled together, in an integrated manner. That
is why we are devoting increased attention to envi
ronmental protection; but we have not slowed
down in developing new crop varieties and tech{
nologies that are designed to improve food securi
ty and raise farmers’ cash income in dry areas.
The issues of poverty, development and the env
ronment cannot be separated. The research ager
da to address these problems is the basis ¢
ICARDA's new Medium-Term Plan for 1998-
2000.

Prof. Dr Adel El-Beltagy
Director General

Df

Established in 1977, the International Center for
Agricultural Research in the Dry Areas (ICARDA) is
governed by an independent Board of Trustees. Based

! at Aleppo, Syria, it is one of 16 centers supported by
the Consultatlve Group on International Agricultuf@esearch
(CGIAR).

ICARDA serves the entire developing world for the improvement of
lentil, barley and faba bean; all dry-area developing countries for the
improvement of on-farm water-use efficiency, rangeland and small-
ruminant production; and the West and Central Asia and North Africa
region for the improvement of bread and durum wheats, chickpea, and
farming systems. ICARDA's research provides global benefits of pover-
ty alleviation through productivity improvements integrated with sus-
tainable natural-resource management practices. ICARDA meets this
challenge through research, training, and dissemination of information
in partnership with the national agricultural research and development
systems.

The results of research are transferred through ICARDA's coopera-
tion with national and regional research institutions, with universities
and ministries of agriculture, and through the technical assistance and
training that the Center provides. A range of training programs is
offered extending from residential courses for groups to advanced
research opportunities for individuals. These efforts are supported by
seminars, publications, and specialized information services.

The CGIAR is an international group of representatives of
donor agencies, eminent agricultural scientists, and institu-
tional administrators from developed and developing coun-
tries who guide and support its work. The CGIAR receives
support from a wide variety of country and institutional
members worldwide. Since its foundation in 1971, it has brought
together many of the world’s leading scientists and agricultural
researchers in a unique South-North partnership to reduce poverty and
hunger.

The mission of CGIAR is to promote sustainable agriculture to
alleviate poverty and hunger and achieve food security in developing
countries. The CGIAR conducts strategic and applied research, with its
products being international public goods, and focuses its research
agenda on problem-solving through interdisciplinary programs imple-
mented by one or more of its international centers, in collaboration
with a full range of partners. Such programs concentrate on increasing
productivity, protecting the environment, saving biodiversity, improving
policies, and contributing to strengthening agricultural research in
developing countries.

The World Bank, the Food and Agriculture Organization of the
United Nations (FAO), the United Nations Development Programme
(UNDP), and the United Nations Environment Programme (UNEP) are
cosponsors of the CGIAR. The World Bank provides the CGIAR System
with a Secretariat in Washington, DC, and a Technical Advisory
Committee, with its Secretariat at FAO in Rome, assists the System in
the development of its research program.
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Central
Asia:
Getting
together to
set priorities

CL am deeply

I impressed,” said

Tamar Bessonova, &

barley breeder and Chair o
the Center for Crop
Improvement in Kygyzstan.
Dr Bessonova was on
her first visit outside her
country She was attending
the First Coordination
Meeting between ICARDA
and the Central Asian
Republics (CARS), which
was held at ICARDA head
quarters in Aleppo, Syria,
12-16 September 1997.
Twenty-five senior scientist
and managers of agricultur
research from the five CAR
participated. And she
voiced the sentiments of
many of the delegates, for
whom seeing ICARDA
research facilities and talk
ing with other scientists,
from ICARDA and other
CARs, was an important
part of the coordination
meeting.
“This is an historic
- moment,” said Prof. Dr
- Adel El-Beltagy
Director General of
ICARDA, “as this is the
first regional coordina
tion meeting between
' the key agricultural
_ scientists of the
' Central Asian
Republics and ICAR
- DA... The dream has
come true after two
- years!” The dream
. being the dective
partnership in agricl

5

ICARDAs involvement in Central Asia
IS growing. It has appointed a local
representative. It is now the focal point
for a consotium to coodinate CGIAR
activities thee. And, for the first time,
it has played host to scientisteifin all
over the egion to set a common

reseach agenda.

tural research in Central
Asia by ICARDA and the
national agricultural
research systems of the five
ex-Soviet CARs, to improve
agricultural productivity on
a sustainable basis, while
protecting the natural-
resource base, as these
countries move towards eco
nomic liberalization.

Giving background to
the meeting, Prof. Dr El-
Beltagy recalled the two
previous meetings that
ICARDA had the privilege
to olganize—one in

bl Tashkent in December 1995,
swhere ICARDA scientists

met with the representatives
of the NARS in the \ist

and Central Asia region, and
the second, the Central Asia
NARS/CGIAR Consultation
Meeting in September 1996,
again in Bshkent. Prof. Dr
El-Beltagy said that the dry
areas of Central Asia were
part of the mandate region
of ICARDA, as approved by
the Consultative Group on
International Agricultural
Research (CGIAR). So this
coordination meeting would
permit development of cen
crete plans for collaborative
research between ICARDA
and the Central Asian
Republics.

The delegations from
each of the Central Asian
Republics was headed by an
eminent scientist: H.E.
Deria Karakurdiey
President of the drkmen

A new challenge: Families like this one in Kazakhstan
have new economics to deal with.
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Participants in the First Central Asia/[CARDA Coordination Meeting. The. A
Heads of the delegations from the Central Asian Republics are front row: Aci =
J. Akimaliev of Kyrgyzstan (third from right); H.E. Deria Karadurdiev ofif* -

Turkmenistan (fourth from right); Acad. S. Usmanov of Uzbekistan (sixth fror - /
right), Acad. B.S. Sanginov of Tajikistan (seventh from right) and Acad. [-;jﬁ;{'-,i o
Satybaldin of Kazakstan (third from left). Right: A Tajik farmer: preparing tc * * _,.-,ffs;_, *

face a different farming future. j'a&iw .
St A

-
i o

Rt

Livestock Association,
Turkmenistan; Academician
Jamin Akimaliey President
of Kyrghyz Agrarian
Academy Kyrghyzstan;
Acad. Azimkhan Satybaldin
Director General of
NACAR, Kazakstan; Acad.
Saidmakhmud Usmanpv
Consultant, Uzbekistan
Research Insitute of Market
Reforms, Uzbekistan; and
Acad. B.S. Sanginov
President of thedjikistan
Academy of Agricultural
Sciences, djikistan.

This meeting brought
ICARDA and CAR
researchers together to dis
cuss in detail, and develop
frameworks fora number of
urgent project proposals—
building on priority areas
identified in the two earlier
meetings—which will be
submitted to donors for
funding. In the closing ses
sion, which was chaired by

Prof. Dr El-Beltagythe

main project outlines were
presented, and these were
developed further over the
following weeks.

The meeting played a
special role in one particula
sense—that of bringing sci
entists in Central Asia back

onto the international circuit].

Although agricultural
researchers and institutions
certainly did not stop work
with the break-up of the
Soviet Union, formal net
works in Central Asia did
collapse. One of the points
that delegates were keen tg
stress was the important
bridging role that ICARDA
is now playing between the
CARs themselves and
between the CARs and the
international agricultural
research and development
community

ICARDA has made
another constructive move
towards strengthening its

[ stranger to international

research contacts in Central

Asia. It has appointed a dis
tinguished Kazakh scientist
Dr Makhlis Suleimenagyvas
its liaison oficer for Central
Asia. Dr Suleimenov is no

coorperation, having trav
eled widely abroad.

t is hoped that ICARDA
will shortly be able to
establish a permanent liaisg

office in Tashkent,
Uzbekistan, and to this end
ICARDA’s Highland
Regional Program coordina
tor, Dr S.PS. Beniwal, held
consultations with senior
Uzbek oficials in
September and Octobhetis-
iting the Uzbekistan
Scientific Production Cente
for Agriculture (USPCA),
the Ministry of Foreign
Affairs, the Ofice of the
Cabinet of Ministers in
Tashkent, and Karnap Farm
near Samarkand (site of the
USDA/ICARDA/Central

Yoty
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Asia Small Ruminant/
Rangeland Project). H.E.
Azimjon |. Muhitdinoy
Deputy Prime Minister in
chage of Agriculture and
Water Resources, has shown
strong support for
ICARDA's initiative.

The process took aneth
er step forward during the
CGIAR'’s International

nCenters Wek in October
1997, when ICARDA aja
nized a luncheon meeting,
sponsored by USAID and
and the International Fund
for Agricultural
Development (IBRD), in
Washington DC. It was
attended by 73 representa
tives from the donor com
munity and other CG
Centers, and a senior team
from ICARDA led by Board
of Trustees Chair Dr Alfred
Bronnimann and Prof. Dr
El-Beltagy Prof. Dr EI-

Continued on page 6
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Central Asia
Continued from page 5

Beltagy presented a well-
illustrated account of
ICARDA's past and current
research and training activi
ties in Central Asia and higHh
lighted the plans that the
Central Asian NARS had
developed for implemerta
tion on a priority basis.

The USAID
Representative, Dr John
Lewis, expressed his appred
ation of ICARDAs initiatives
and eforts in Central Asia
and emphasized the need fq
support for agricultural
research in the region. Dr
Abdelmajid Slama, the AD
Representative, endorsed D
Lewis’'s comments and high
lighted IFAD’s present activi
ties and interest in the regio
He also highlighted &D’s
support to ICARDAs pro
jects in the Wst Asia and
North Africa region and
assured the group of AD’s
interest in assisting
ICARDA's eforts in Central
Asia.

The meeting had a cen
crete result. Dr Jit Srivastav
of the World Bank suggesteg
the formation of a
Consortium on Central Asia
to gather the much-needed
financial support for initiat
ing research activities in the
region. And later discussion

resulted in the formation of & there was a planned interds

CG-Center Consatium for
Central Asiawith ICARDA
as its focal point, by way of

CARDA scientists con

I tinue to build links with
the countries of Central

Asia in various fields of

research. This has included
i the Seed Unit. The Head o
the Unit, Dr Michael Tirnet

visited both gjikistan and
rKyrghyzstan late in 1997 tg

ing or in preparation. Thesg
visits provided arnterest

r ing insight into the special
problems of the region.

Seed supply is an inte

n.gral part of agriculture and
the challenges facing the
seed sector are, inevitaply
tied up with those of the
agricultural economy as a
whole. Of course, each
country in the region has its
own particular circum
stances but they all face
some common problems ag

athey restructure their
economies, and especially
their agricultural production
following independence in
1991. The basic issue is th
need to become much mor
self-suficient in food pre

5 duction, whereas in the pag

pendence. Thus at a natior
level, there has been a
decline in cotton, which wa

providing the needed admin
istrative and logistic support
to other CG Centers for

their activities in the region T

from its ofice in Tashkent.
Eight Centers, including 4
ICARDA, then signed an &
agreement to this fefct.
The Consortium is
open to all CG cen
ters.

"@l wheat—the -
N 85—~

discuss seed projects, oRgg

Michael Turner

A traditional bread oven on a fdrm near Dushanbeo T
increase their income, farmers use some of their wheat
harvest to make bread for sale in the city

main staple grain of the
region. There is also divers
fication into horticultural
crops.
At the policy level, the
main concern is to press
. ahead with the privatization
of land from the former
estate and collective farms.
b This presents issues of its
own. Former employees of
t those farms may lack eithe
b the confidence or the cash
aresources to make the deci
sive step to becoming pri

the traditional export crop,
and an increase in

B

i

5 vate farmers. On the
_ other hand,
- ﬁk .. Mmany pre
- __ fessional
~ & workers
bought
land at an

Michael Turner

early stage in
the process
- but they may

A . lack the
| knowledge to

manage it properly The
speed of all agricultural
reform, including land
reform, varies between the
countries of the region—
indeed from area to area.

or the seed sectoall

this means a major
change. Under central plan
ning, certain lage farms
specialized in seed produc
tion, providing their own
needs and those of adjacent
farms, but there was no real
market as such. Nowadays,
as smaller private farms
develop, there is no system
of merchants or other sup
pliers to provide them with
seed or other inputs. There
is also very little experience
in seed production outside
the state farms. As a result,
many farmers have reverted
to saving their own seed,
since nothing else is avail

+ (Left): Seed machinery from Central Asia:
effective enough, but designed for large-scale
operations on state farms. The future may

require different types of equipment.
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able. In some countries, this

is also forced on them by
the lack of cash in the econ
omy, especially in the rural
areas.

Agricultural scientists
working in the region feel
the lack of interaction
among the newly-indepen
dent republics. The same
problem aflects the intre
duction and exchange of
germplasm, which have
declined markedly ICAR-
DA is trying to bridge the
gap. It was clear in both
Tajikistan and Kygyzstan
that scientists valued the
opportunity to visit ICAR
DA for the Central Asia
meeting, both to see the
work in progress and also t
discuss the many topics of
shared concern.

Tajikistan has great
agricultural potential.
Although rainfall is low and
rain-fed crops are vulnera
ble, there are abundant
water resources from the
mountains, which occupy
93% of the land area. As it
is the most southerly repub
lic, winters are milder in the
valleys and there is potentia
for early crop production.

Livestock are not as
important as in the steppe
that lies to the north and
west in Uzbekistan and
especially Kazakstan.
However Tajikistanis home

to the Ghissar sheep, said tobean, barleylentil, chickpea

be physically one of the
largest breeds in the world.
Dr Turner reports that these
‘super sheep’ are very
noticeable as one tours the
Ghissar valley around the
capital, Dushanbe.
Everyone hopes that, i
a few years, we should see
diverse and productive sys
tem in which privatdéarm-
ers play a leading role. Thi
will require a continuing
research input—and, as in
every agricultural economy
in the world, an dicient
and afordable supply of

Prof. Dr El-Beltagy (center) in

Hangzhou, China. With him

are (left) Dr Jin Shengrong, Director of the Zhejiang
Academy of Agricultural Sciences (ZAAS), Hangzhou, and
Dr Xie Yinwn, Director of Zhejiang University.

China—CG

of. Dr Adel El-
eltagy ICARDA
Director General, was

in China for the first ever
China—CGIAR Forum held
by the Ministry of
Agriculture of the People’
Republic of China in Beijing
from 10 to 12 November
The Director General
gave a presentation on
| Current and Potential
China—ICARDA
Collaboration,covering
ICARDA’s long relationship
with the Chinese Academy
of Agricultural Sciences
(CAAS). This has focused
on the improvement of fabaj

and forage legumes, in line
with the agreement between
CAAS and ICARDA signed
in 1986. In future this will
be extended to sustainable
management of natural
resources and sustainable
increases in productivity of
adry-area farming systems.
The objective of the
Forum, as outlined by H.E.
5 The Minister of Agriculture
of the Peoples Republic of
China, was to discuss how
the CGIAR might assist
China in expanding its agri
cultural research and

quality seec

achieve sustainable develop

IAR Foum

ment in agriculture; review
current China—CGIAR cel
laboration and identify
areas for future cooperation
expand contacts, and devel
op recommendations to the
Chinese Government on e
evant future strategies.

he CGIAR was repre

sented at the Forum by
Dr Ismail Serageldin,
Chairman, Dr Alexander
von der Osten, Executive
Secretaryand Directors
General or senior manager
from virtually all the 16 cen
ters. Chinese participants
included senior dicials of
the Ministry of Agriculture;
President, i¢e-President
and senior scientists from
CAAS, Chinese Academy @
Sciences, Chinese Academ
of Forestry Sciences,
Chinese Academy of
Fisheries Sciences; Presids
and senior scientists of 17
Provincial Academies of
Agricultural Sciences; and
Presidents and senior scien
tists of National Chinese
Agricultural University in
Beijing and the Agricultural
Universities of Central
China, Nanjing, Northwest
and Shen ang. Plenary ses

sions covered: an overview

of agricultural research sys
tems and priorities; current
and potential cooperation,
and opportunities and chal
lenges for developing strong
partnership in the 21st cen
tury. The Foruns activities
in Beijing ended with a call
by the participants on the
Vice Premier of the State
Council of China.

n important part of the
China—CGIAR Forum
activity was the field visit to
Hangzhou in Zhejiang
Province. Hangzhou hosts
the headquarters of the
Zhejiang Academy of
Agricultural Sciences
(ZAAS), which has major
responsibility for research
on two of ICARDAs man
date crops—barley and faba
bean—and thus has bilateral
agreements with ICARDA.
; The Mce President of
ZAAS, Dr Chen Jian-Ping,
and the barley and faba bean
researchers briefed Prof. Dr
El-Beltagy on the
Academys work, particular
ly in the field of barley and
faba bean improvement.
After the meeting Prof. Dr
El-Beltagy visited the labo
ratories and field experi
ments. Dr Lang Li-juan,
Associate Professor of Faba
Bean Breeding, who has
long-standing research con
tacts with ICARDA, proudly
showed the progress that she
and her colleagues have
made in improving the faba

f bean crop for Zhejiang
Y Province. She thanked Prof.

El-Beltagy for the support
ICARDA has provided in
nthe past for the autumn-
sown faba bean research
network in China.

She hoped that the col
laboration between ZAAS
and ICARDA will grow fur
ther in the future. Professor
Liu, the National
Coordinator for barley
research in China, also
expressed similar hope for
barley
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Poverty and destruction

Did you think that poverty was a mainly urban phenomenon? Think again. A billion people live in
the world’s dry areas. Nearly 70% have per-capita GDP of less than US$2 a d&pout 300 mil
lion fall below their nationally-defined poverty lines. And of this 300 million, 72% ae rural and
are dependent on agricultue. The interaction between this povdy and environmental degrada

tion could be the big issue of the coming centyr

verty is, increasinglyperceived
gs an urban phenomenon.ithV

one or two exceptions, such
Rwanda, starving millions in the cou
tryside have not been seen on
world’s television screens on any sc
since the 1984—85 famine in the Horn
Africa. Faced with the desperate ch
lenges that arise from urbanization

However this can lead to a dangerous
misunderstanding: in fact, of those 300
million poor, 72% are rural and are
dependent on agriculture for their

By Abelardo Rodriguez
and Mike Robbins

AS
L

hper-capita GDP of below US$2 a dayincome.
I[&bout 300 million people lived below
ofationally-determined poverty lineg,”J he relatively low GDP percentage

blwhich are normally linked to nutritior]. | arises partly because much produc

the developing world, the AIDS pan sive definition, as they do not take intdn the poorer countries, where the rural

demic, pollution of the seas, greenhol
gases and declining air qualitpany in

the donor community no longer regard

agricultural development as the
pressing concern it was 25 or
even 15 years ago
Agriculture, it seems, is
no longer an area of
pressing concern fo

development. At
ICARDA, WE cwizym®
believe that this ° -

could be counterpro -
ductive. Recentgii s
research at ICARDA —
has established, first;—
that there is persisten‘t‘,‘
grinding rural poverty in <
the worlds dry areas; and sec
ond, that the link between this
rural poverty and the frag|I|ty of the
environment in these areas, is an explo
sive one.

Where are the dry areas, and h
poor are their people?

For the purposes of this stydgl
countries and three territories we
selected on the basis of plant growi
seasons limited to 180 days. The
were, for the most part, whole countrie

but not exclusively: India, for examplg

figured in the work because of three
its States that fall within the definitio
of dry areas. Of the countries include
34 were in the \Ast Asia and North
Africa (WANA) region.

It was found that, out of a total po

seccount material deprivation, isolationpopulation may be heavily dependent
on subsistence crops like food barley
and pulses. This keeps some praduc

tion out of the GDP figres.

imMhe poverty lines are not a comprehirtion is consumed on-farm—especially

However in the poorest
countries studied—
Ethiopia, Eritrea,
Somalia and

- Afghanistan—agri
= -j-: culture does account
.. for about 60- 80%
- of GDR
"m"" At this point,
+ETESS i perhaps, worth
'_ FTE exploding  another
myth—that the pres
7 ence of oil-rich states in
WANA results in a rela
tively high per-capita income,
and that the per capita income of
the region cannot really be bad. This is
not the case. The population of the oil-
rich states is jus80 million out of 627
million for WANA as a whole, and in
any case, their per-capita GDP is
US$8100 (oil states plus Cyprus). This
is very high by the standards of the
erregion, but not really that high by north
ern standards. Far more typical are
Lebanon or Tnisia with just under
US$1500. Ethiopia and Eritrea have
dUS$52; Somalia, just US$36. It is these
lypoorer countries, with their lger popu

= H-I-J-r-_ &

o

747 i
- = La S

e, e AT

Relics of a lost commumt;pnce a
bwProsperous Byzantine farming settle
ment, this village in North-\&st Syria
used up the land.

re
hipck of influence, poor food and wat
ssecurity or freedom of choicd.
psAgriculture has a key role here.

of'I'he link between agriculture ar
N 1 poverty is masked by the relative
dow share of GDP accounted for by théations, that have higher percentages of
agricultural sector It varies between their people living in poverty; in Sudan,
27% in the lower-income countries editfor instance, 71% of its people, and 93%
D side the VAN region, to just 3% in the of its rural population, were reported by

ulation of one billion, 696 million had

ahigher-income countries within it. UNDP to be living below the poverty
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line in 1992. iy Py, hides much of the output, especially
As part of this research, it was g . :*_ i ’ where a crop is used—as barley is—for
thought necessary to properl s i . -ﬁf:f_», subsistence.) In Kazakstan it is
quantify rural poverty in the - oy Al z'_ﬁw-tw’f'ﬁrﬁ;_.':-\ worth nearly US$804 million. In
countries concerned. Thisl, , & HF' o e fea) - O - fact it is a significant element
was done by devising 7 . e baud A 3 e | in the farming income of
rural poverty indicator i X NS ; ¢ wes~®  Most dry-area countries,
(RPI). This gave us ey’ o . ¥ ﬁ': especially the poorer ones.
cross-country poverty ling . e sf - ='c. #= |- Faba bean is worth nearly
So as to eliminate inconsise~ = 37y 3§ b ‘# US$10 million a year in
tencies caused by fent Vg =o ¥ ST Eo s " Sudan, where it is crucial to
costs of living. Briefly stat i i " the diet of the poorAnd it is
ed, a welfare indicator based™ ™% & a massively important crop in

on per-capita income (using per s
capita GDP as an estimate) waJ' e
used to produce a poverty indicator
which was then related to the pereent
age of rural poorlt was more compli
cated than this; allowances had to |be
made for diferences in distribution
income and purchasing power

The result showed a close correla  nvest in environmental
tion with the UNDP Huma

1 )
Development Index and with indicators protectior?
for infant malnutrition. For example, .

Ethiopia topped the scale with an RPI ; eri_o_us consequences for salinity and s
0.832; examples in the dry areas inel ernh;y. No_n—renewable ground water
ed Turkmenistan at 0.216, and Lebanjof$ P€ing mined. _

at 0.040. UNDR 1994 estimate of ma|]  'nere is also an alarming threat

nourished children under 5 in thes&" tturay
countries in 1994 was 38.2%, 10.6{eVind erosion in steppe areas has b

and 8.4%, respectivelyThis seems t aggravated by ovgrazing and fuel

| 2

Stefania Grand

_ We mustraise_ rural
incomes to the point where
communities are able to

S nother natural resource—the soil itse ﬁ

China (although not, in general, in
the dry areas of that country).
Chickpea, for which ICARDA has a
P joint mandate with its sister Center
ICRISAT, is worth over US$574 million
a year and lentil US$360 million, to
Turkey Wheat, on which ICARDA
cooperates with another sister Center
CIMMYT, is worth over US $1868 mil
lion for Kazakstan and US $415 million
for Morocco. ICARDA is also responsi
_ble for research into feed and grazing in
Dikhe dry areas, and meat and milk are sig
nificant nearly everywhere. There is a
crucial role for ICARDA in combatting
@nvironmental degradation, both direct
Plly_—through devising control strate
F¥fles—and indirectly by helping to raise
farmers’ incomes so that they are in a

indicate that rural poverty has a dir¢cf00d collection; water erosion on sig

correlation with the nutritional standafd"d land, worsened by hard use of

of nations included in the study soil, is carrying the earth away fro
rinding poverty is an d&&nce

areas where it can be used to a
Gagainst humanity Alleviation of

where it can not, silting dams a
watercourses in the process. Ther

rural poverty should need no further4u

tification.

salso a severe threat to plant gen
resources as an impoverished rural-

However thereis another factor: the ulation uses every last available squ
combination of rural poverty and teMmeter of land, wiping out wild plants.
fragile environment in the dry are@s ¢ .
could prove explosive. partners in the national programs

In the poorer ANA countries working with farming communities t

where more than 30% of the populatioﬁie"ise natural-resource conservat
is engaged in agriculture, each hect
of arable land increases daily GDP ; y .
worker by US$2.1. Howeveif the land technologies for both rain-fed and ir
is irrigated, the figure is US$3.9. Givgrgated agriculture. But these are use
that farmers are on the ngin—the If farme_rs cannot implement them.e\(
average agricultural worker has accgdBustraise rural incomes to the poi
to only one hectare—there is an obviqu¥here rural communities are able
incentive to irrigate. But several coup NVESt in énvironmental protection.

tries in WANA have less than 500 cublc, |CARDA’s mandate crops are dire
meters of renewable freshwater pey rélevantto farming income in the d

head annuallyMany countries are noy &réas. For example, in Ethiopia, bar
turning to unsustainable irrigation prgciS Worth about USH4 million annual

There are answers. ICARDA and |t

L fgeasures for farmers to use in the fig q)

Fr)]gosition to implement those strategies.

e must hurryIf we fail, interae
tion between poverty and envi
dronmental fragility will devastate the
|l&ndscape. The rural poor will then be
orced to migrate to cities to place fur
Pher stresses on urban infrastructures
Qready stretched to breaking-point. Or
they may travel furtherattempting to
Snter northern countries. There could be
'Real consequences for social and politi
D cal stability

ON it has happened before. The uplands
& northwest Syria are a moonscape of

ese include developing appropridtgscks, the result of a population that

| clawed too much from the land in the
E$Pst millennium AD. They left behind
 the ruined architecture of a sophisticat
Ned culture, but the soil, and the people,
%ave gone.

Will the rural poor of the dry areas
Flhe driven, in the future, to seek the gates
é’)gf some new Byzantiuni®

Dr Abelado Rodriguez is Agricultural
AEconomist, and Mike Robbins is

tices; pressure to produce leads | Y- (This will be an underestimate;
excessive year-on-year irrigation with discussed earlieon-farm consumptio

' Science \fiter/Editor, ICARDA.
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Not for gold,
or fine clothes

Agriculture in developing countries is sometimes thought of as a househeld st
sistence activityhaving little in common with the agribusiness of the North. This
is often true. But in some places, at least, subsistence farming is giving way |
commercial production and wage labor on a major scale, and women are-incre
ingly involved. Why? How? And where will this take them?
Agricultural growth and the inte By Malika A. Mar tini, Richard periods of peak deman

sification of production in Syrig BN Re TR N e] | //though it existed,
over the last generation has hg labor for wages was nc

an enormous impact on the sociajar common. When peopl
nization of agricultural labor mm average annual rainfall to less thHaneeded income additier

Many farmers have become coin250 mm. Wheat is the dominant crop|iml to that earned fron
mercial operators, managing farms gnthe wetter areas and barley predointheir farms, they had t
livestock according to market forcgsnates in the drier zones. Livestock, prilnmake a major ébrt by |
and relying on purchased inputs andipally sheep and goats, are an impptraveling as a family tc
hired workers to produce their crogstant feature in the drier areas. Bab El-Hadid, one of th{
Another sector of the agricultural pop Farmers have been under presslirmain gates of Aleppse’
lation has farms that are too small [ofhere is a 3.6% growth rate in the rufabld city. There they.
unproductive to support them. Peopl@opulation. Arable land has declined pyvould stand in the stree:
from this second group are increasingl22% since the 1960s. Syrian farmg¢rand seek employmer
turning to of-farm income sources— have had to intensify production to kepffrom a wealthy farmer
indeed, many rely on such income e\etheir farms economically viablg.Once hired, the
for their daily bread. These developCropping intensities have increased|ientire family
ments have led to the ergence of & rainfed areas, but the greatest chapoe
significant wage-labor force in agrieul has been the growth in tube-well irrig
ture. tion.

An ICARDA study undertaken i Pumping ground water has enab
northwestern Syria has revealed |afarmers with sufcient land and finan
important feature of this labor force: ifscial resources to produce a great di
organization into work groups ga | sity of crops that could not be suppor P &
nized and led by contractors. The wdrky rainfall alone, and to produce mar X - Ay R ":'l
groups are predominantly femal : g
and—perhaps surprisingly in th|seach year In addition to traditiona

villages in Aleppo and Idlib gove
norates and included informal intgrfields, and the total demand for work l,, f..‘ \
views with farmers, workers and cop continues to rise. .

tractors, as well as formal surveys using Historically, villagers relied o

-

-

N .'-
- T

along a rainfall gradient from over 330exchange’ based on reciprocity duri

e 'é/

Moyomol.
>
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group would walk to the farm wheteholdings and commercial farms.
they were to work and live there in tents And it is in short supplyThe sur
or in houses in the adjacent villageveys showed labor shortages in mos

area, season, task performed, length of
the working daygender and age. Daily
afages in the study area over the course

There was usually no need for a spec|alhe study areas, and the shortage is paf a year ranged from SYP 70 to 280
ized labor contractor or supervisor; théicularly acute in areas where irrigatipr{about US$ 1.60 to 6.60). Children are

has become common. For example

head of the family was responsible

imsually paid half the wage given to

the family’s agreement to provide theEl-Bab district, north of Aleppo, theffeadults for hand-harvesting and the full

employer with labgrwhile the employ | are only about 120 workers from a-s
er undertook to house and feed thgle village who are available for dai
entire family during its period of hire in the entire area. They are bl
employment.

time when they work for three conseq
imes have changed. This laportive months with no weekends fo

nwage for weeding.
y Despite the low rates of remunera
stion, the poorer inhabitants of villages

most of the time, especially at harve¢sn drier areas, particularly those with lit

utle land or irrigation water of their own,
need the income from wage work to

whether paid or unpaid, was firmlyMany farmers are finding that they havesecure basic necessities. Usually the

rooted in the social relations of the famto travel far and wide in search of pg
ily and household. ddays labor force,[ ple who are willing to work on the
in contrast, consists of individuals whdarms.

work for wages on a daily basis. Daily Even with the high demand a

omen work in non-agricultural activities

r where the wages are higher—many
households have long-term migrants in
dSyrian cities and abroad, particularly in

wage work is fast becoming the preshortage of available workers, thgséebanon, Jordan and the Gulf States.
dominant form of agricultural labor inwho work for wages are not becomipg

northwestern Syria, especially ondarl rich. Wage rates diér according to th

Inset: ICARDAs Mal

Continued on page 12

Malika Martini

ika Martini (left) with labor contracto

Um KasserMain picture: A labor team tackles the lentil h E
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Womens wages are Vit
for their family’s surviva

Continued from page 1

The women hire themselves out asagri
cultural workers. In traditional Arabic
culture, a family gains prestige if the
women stay at home attending to
domestic duties, but, as one woman put
it, “We use the money from working in
the fields to buy bread, and if we have
no work we have no bread.” In commu
nities where bread is symbolic of life
itself this means that the households are
very poor even by regional standards.

Agricultural workers are ganized
into working groups which, between
them, control the labor market. The
working groups vary in size according
to region and to the labor demand,
increasing in periods of peak demand.
Unless the place of work is very far
away they will travel by truck to work
in the early morning and return to their
village each afternoon (the average dis
tances recorded in the survey were
between 50 and 100km). The farmers
no longer feed them.

he groups are usually made up of

young and middle-aged women and
children aged 9 to 13, with a few men
hired for specific tasks. B¥nen perform
the more intensive, labor-demanding
work, such as weeding, planting and
harvesting, where groups of 15 to 40
women are needed. For example, for
hand-weeding spring potatoes, 200
women-hours are needed per hectare.
Men do more of the heavy work and
machine work. When a work group is
planting potatoes, for example, a man
drives the tractQrwhile four women sit
on the planting machine behind and
feed seed potatoes into it.

Individual workers are hired through
a labor contractor calledsariously a
ra’is warsha(“work-group head”)dal-
lal (lit. “broker”) or mu'alim (lit.
“boss”). A farmer who needs to hire a
work group to perform a particular task
on his farm, such as weeding a field of
sugar beet or harvesting a lentil crop,
approaches a labor contractor who is
known to be able to deliver a capable
work group. If agreement is reached, the
:ontractor must then assemble the work
yroup by contacting individuals that the
contractor knows who are willing to
work. The number of workers assem
bled by a contractor usually ranges from
30 to 50 but can be as high as 100 for
certain tasks.

Transport to the place of work is
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sometimes arranged by the employgyeople of good social standing with
and sometimes by the contragtdaut | their village. This is extremely impo
once in the field, the labor contractorfigant, as the villagers have to entr
the main supervisor and is responsipieorking family members into the ca
to the farmer/employer for the quantifyof the labor contractor for the period
and quality of work done. Sometim¢semployment. Contractors must al
the contractor also works at the sameave a good reputation with farm
task as the group, but contractgremployers for being able to recruit a
always pay attention to how the work|isnanage work groups.

going and encourage group members to

do well and work at a respectable pafék] am proud of her; she is the bg
The farmer/employer pays the agreged I woman in the village,” says Ab
wages to the contractowho then payg Kasser a guard at a rural prima
the workers. If the task is finishgdschool, about his wife Um Kassétm

inomen are more likely to listen to her
than to a man, and she understands the
Isfomens problems better than a man
recould.
of
SOT - he driving forces behind the emer
er I gence of a lagely female wage
hdabor force, oganized by labor contrac
tors who are increasingly women them
selves, are complex. Intensification and
pstommercialization of agriculture have
U certainly created the demand for labor
ythat pulls people in poorer households
to seek wage employment. Demand

quickly, then payment may be on a dajl\)Kasserwho is 48 years old, has becomalone, however explains neither the

basis. If the work group is engaged fof a successful labor contractand her
longer period of time, then paymertfiusband understands that families s
might be weekly or at longer intervalstheir daughters with his wife because
until the contract is finished. Labor cop her good reputation in the village. T
tractors perform many functions: the¢yact that she is a mother who has rai
are negotiators, recruiters, tearmgar| several children successfully has giV
nizers, quality control supervisors, pal
setters, and accountants. Above all,
be successful, they must be good lab
relations managers.

The emphasis of, and on, the lah
contractors job varies from village tc
village and region to region. They
especially important in poor areas wi
bad communications because they h
the personal relationships that can brin
together both prospective employer
and workers, who would not otherwise
be known to each other

teociety Marital status is also importar
oA married male labor contractor is lik
ly to be preferred to a single man. 1

| Some believe strong
that a female labor
contractor is more
successful at
supervising women

ates of remuneration for being |z
labor contractor vary considerabl
The study identified several arrange

ments: I

a fixed daily wage for the duration
the task, not related to the wage paid| tenmarried female labor contractor
ordinary workers; usually middle-aged or oldes hajja (a
a wage slightly higher than that pfMuslim who has made the pilgrimage
the workers for the same task; Mecca), or working under a fathe
payment according to the number|obrother or another male relative.
nt  While most labor contractors a

workers in the gang, with a set amol
still men, the number of women co

paid per worker per day

In this last case, the number of werlktractors in the study area is increasi
ers in the work group is very importahespecially where lge numbers of me
to the labor contractorThe rate pel have left the area in search of wa
worker difers according to the seaspremployment.
and the time of peak labor demand/| It In some villages, such as Batabu

increases most during times of laboAtareb district, all the labor contracto

lyr

male/female balance of the ement
prvdorkforce, nor the way it is ganized.

of One partial explanation, as indicated
ndoy the study results, is the fdifence in
sagélative  geographic, economic, and
enocial mobility of men and women in

cher security and honor in the villagerural households.

t.  Men are relatively more mobile than

b women. They tend to leave their fami

\lies earlier in search of employment
opportunities when the need arises, and
they tend to look farther afield and eon

sider a wider range of opportunities.

hey are therefore less likely to be
available locally A great many of the
families that are supplying women to
wage labor in agriculture also have men
working for wages, but not as often in
agriculture and frequently outside their
home communities—in urban centers or
abroad.

Women tend to stay closer to home
and to work within a familiar context.
Wage work in agriculture, ganized by
a well-respected person from their own

ivillage, would seem to be for them a
good compromise between maintaining
taraditional attachments and meeting a
rmodern need for money
Whether or not many of the poorer
refamilies covered in the survey will end
hup eventually leaving the land altogeth
ngr for the expanded opportunities in the
n towns is unclear
ge What can be said, is that the
womens wages are vital for their fami
ities’ survival. As they put it, they work
rs‘'not for gold, or fine clothes, but so that

shortage. Other forms of payment ar¢ are women; in other villages it is arour families can eatil

mixture of these types—for examplegexclusively male activity and in yet ot

the contractor is paid the workers’ wagers, such as Bizaa’' village in El-Bab

district, there are both male and fem
nlabor contractors. Some of the farn
employers interviewed believed strar
ly that a female labor contractor is mg

plus an additional amount per wor

per day—giving that contractor

incentive to have a lge work group.
Labor contractors interviewed v

L

hiblalika A. Mattini and Richad Tutwiler
eare Socioeconomists in the Natural
gResouces Management Bgram, and
r&hristine Kalume is Science

ied in age between 18 and 80, but all asiccessful at supervising wome

nWriter/Editor at ICARDA.
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Jamil Zarneji

Triplets

(below) and .-

lots of

twins—more - -

sheep for

Amin Yagen G

(above).

Jamil Zarneji

rmer Amin Yagen of @&rhin, in Mr Yagen had cause for satisfaction
I:EI Bab, Northern Syria, had cauget harvest time, too. This yean what

for satisfaction in SeptembeDf | was generally not a good year for cere
300 fertile ewes in his flock, 14flals in Syria, he obtained a yield of
lambed in that month. Of these, 30 ggvaround 3.4 tonnes per hectare from-cer
twins. And one had triplets. tain barley fields, against 2.8 from eth

This is a twinning rate of 31%. A ers; some neighbors got only 2 t/ha. In

more typical rate for the region wou|dgeneral, he has been seeing yields 20%
be 5-10%. Moreoveiin the past, non¢ above those of his neighbors in recent
would have lambed until Decemberyears.
exposing them to winter conditions. The key to these improvements is
Earlier lambing has therefore mug¢tthe use of forage legumes in rotation
reduced mortalitylt also means that Mf with cereals. In 1986, ICARDA began
Yagens lambs hit their sale weight{work in the El Bab area on a project to
about 45-50 kg—at a time in the sprihglevelop and transfer the technology in
when there is a shortage of such lanb&rmers’ fields. The idea itself was not
and their price is high. new; traditionally, farmers did practise

In 1986, ICARDA and a goup of
farmers in Northern Syna started to
redevelop an old tebhnology—rota-

tion of feed lggumes with ceeals.

Today, farmers have higher yields,

more feed..and moe she@.

Twins and triplets

In Tarhin

st By Faik Bahhady and
Sl g g Mike R1obbins
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this kind of farming, in order to fe

their draft animals as well as raisif

cereals. This practice ceased about
years ago as draft animals were repl
by motor power ICARDA decided t
work with it in the 1980s as a way
fighting falling cereals yields, whic

Cereal production is not actually m
ginal, but yields are highly variable a
the environment is fragile. The use o
legume, such as vetcNi¢ia sativg, in
rotation with cereals not only helps
stabilize yields by reducing nitrog
depletion and breaking the pest and
ease cycle; it also provides gre
below-ground plant matter than ¢
stant cereals, stabilizing the soil its
and making it less vulnerable to wi
and water erosion. (This also improy
the performance of the land as a carl
sink. See Agriculture—a weapor]
against global warmingn CaravanNo.

5.) \etch is water-use fient, provid

ing greater above-ground biomass
terms of available moisture, and leavi

ICARDA technicians have
i helped with veterinary advice.

it

edit the cost of labor for harvest; they felgiven time. Of this, about 10 ha is used
the system would work better if vetchfor grazing in March—Mayand the rest
Iharvesting could be mechanized, gndill be harvested. Harvest is in Mago
dCARDA developed machinery for thisit does not coincide with other crops,
epurpose (se&lachines for the milliong and there is no conflict in terms of labor
Dqyage 16). Meanwhile, advanced bregdequirement.

ing technology also played a part.

ICARDA’s Germplasm Program sele¢t™ his calendar is part of the reason
ed and bred locally-adapted varietieq ofl why vetch is so beneficial for sheep.
inetch that were less prone to seed-sh&pring was hitherto a lean season for
Ngering; with earlier varieties, nearly halffeed and forage; sheep would do better

more soil moisture to be exploited in t
following cereals year than would

Neéhe harvest was lost in that way after the cereal harvest in Julwhen
e This collaborative approach workedthey would graze the stubble. For the

the case with cereals monocroppifpdBack in 1986, there were no legumnfefirst month or so of this stubble-grazing,

Last but not least, it provides a nutfigrown in the area. dday about 15

they would benefit from the presence of

tious and flexible feed and foragefarmers—some of them a long wayheads in the barley stubble, giving a

source for livestock. And in the mixgdfrom Tarhin—have adopted the technglhigher

farming system of \&kt Asia, that is
crucial benefit.

rom 1986 to 1993, the ICARD/

team worked with a core group
eight farmers, of which Mr &gen wag
one. Each of these farmers grew 2 hg
their cereals production in rotation wi
vetch and chicklingl@thyrus sativus

In those first seven years, the te
learned a lot. Initially it also trie
medics Medicagospecies) in rotation

protein intake. Conception
ogy. Amin Yagen has been especiallyvould take place during that period.
successful with this. He is not quite tyjpFrom July onwards, the supply and
ical; whereas most farmers have hdldquality of feed would decline. Wwer

\ ings of about 20 ha, he farms about 20@yould be rather a lean time. And lamb

bfsome of it for family members. It is vefying would take place in the middle of it.
mixed. He grows pistachio and oliye This has changed. Mragen grazes

| blesides cereals. The latter consist maihis sheep on 10 of the 30 ha of vetch in

hly of barley but he also grows a little the spring; they do well in this period,
wheat on his best, deepest soils. Cergdlsey conceive, and more than 50% of

Arare his biggest source of income,-fplthem lamb in SeptemheMoreover at

l lowed by sheep. The land is entirglyhe time of lambing and through the

, rain-fed, with enough water to irrigajeautumn, there is a plentiful supply of

but that crop was less productive in

hfust 1-1.5 ha. Most farmers would uséeed—that is, harvested vetch from the

drier areas; it was dropped at El Blakhis for wheat. He irrigates barley on ftremaining 20 ha. Barley stubble will
mainly for that reason, but also becajishis is for his horses, 10 pure-brgdtill be grazed at the time thaistavaik

it could not be harvested for sale or
provide a stock of feed. ICARD#
work with medics is now concentratg
in higher-rainfall zones, with th
emphasis on rehabilitating nggmal
land. For rotation, the focus switched
vetch.

td\rabs. Syrian farmers do not irrigateable; a farmer will use any available
barley for cropping, as this would beresource, and anyway the sheep have a
pcdineconomic, but they do frequently irfi function here in cleaning the field.

e gate very small plots for grazing. QrHowever the reduction in the percent
seeing these magnificent animals, gnage of the feed requirement obtained
tean understand why Mragen does so|

From the initial 2 ha, Mr agen no

Continued on page 23

Moreover farmers were concerne

dhas about 30 ha under vetch at any
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Machines for uaENml

It is pointless developing technology that farmers
cannot use. When ICARDA scientists started
promoting pasture legumes, they knew an economic
seed supply would be critical. So they developed low?
cost machinery for farmers to prepare the seed. And It
is hoped that now an indigenous medic-seed
industry will emerge.
California, or nefel to Arab

M shepherds, is a plant from tlpe

ICARDA CARAVAN

edic, known asurr cloverin [ RENVARGEGNSET EERSooan @ disi ===

and Walid Bou Mughlebay

genusMedicagothat shows promise i
the improvement of sown pastures
the West Asia and North Africa
(WANA) region. Native to the

1 success (seelwins and triplets af =
ifarhin, p14). In the meantime, we redl

L ized that medics had an alternative
reseeding and restoring rgaral land, a|

[

Mediterranean, it is a pasture plg
which is very palatable to sheep. It h
become the basis of a multi-million dg
lar business in Australia. In theAMA

ntrucial grazing resource that is oftgn
adegraded in the region. So ICAR

land the Syrian National Program ol
lected, evaluated and multiplied a sup

region, nearly all farmers with animalsply of selected annual species tha* e e
know medic and appreciate it for itswould work in Syria, while national co adapted to ru
benefits to milk and meat productiopJeagues elsewhere inAMA also iden try the sweey
taste and qualitylt is an annual legumgtified their own locally-adapteagco

that could be exploited for use Mytypes. The problem was that farmers|d

sheep—if farmers have access to |amot cultivate medic as they do
economic seed supplylo break thaf Australia, because, although ICARDA® &%
bottleneck, ICARDA has designed apatan provide small quantities of suitaljle=
produced low-cost sweeping andocally-adapted seed, there has hithertSg
threshing machines.

important, and how ICARDA becanle
involved with them. In Australia, rot
tion of medic with cereals—ley fa

edic grows naturally on commgn
grazing lands, which are now
mostly degradeq from m@ra;mg and

tems in WVANA. This would have a deu| growth depends on species, distribut Way to collect pods so that they can sow
ble benefit. It would avoid the dangerof rainfall, grazing pressure and s@ithem again to create improved pasture.
of cereal monocropping—pests, discharacteristics at the site. However All of the medics have fairly similar
eases and declining soil fertilihnd it | where plants are grazed to the groynédund and coiled pods, with various
would provide pasture for sheep ahthefore producing flowers, no seed |iglegrees of spininess. Until npwhe
goats. Livestock are central to the liveset—one of the major causes of lahgods have been too fidult to harvest
of millions of people in the region, dsdegradation in VWNA region. Even| efficiently. Now ICARDA, working
they provide meat, wool and milk, anndvhere medic is present, seed collectjowith local fabrication workshops, has
contribute to soil fertility has hitherto been uneconomic; when fhgeveloped three machines that can-pro
However farmers really wanted Rcrop matures, the pods tend to fall to {heide an economic answer
feed crop they could harvest, and afteground. ICARDA knew of no farmers  The medic pod sweeper makes the
consultation with farming communitigswho were collecting their own med|ctask manageable. It has no engine and is
ICARDA has been working with vetchseed. If they are to be persuaded te prpushed by hand, like a lawn-mower—
for this purpose—and this has been pare nursery plots, they need a simplghich it very much resembles.
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improving contact of soil and seed,
helping the seed to germinate and the
roots rapidly penetrate, and fix them
selves in the earth. So ICARDA has
.. developed a low-cost roller for this
. purpose. Again, it was built in proto
~ type form by ICARDA and bulk pro
. duction is done by Faraj Allah
- Edlebi. It is intended for use in
~ preparing for harvest mechanization
of vetch, as well as medic.
Rolling will give its best results if
. the soil is neither too wet nor too dry;
. wet conditions cause soil to stick to
= the roller and dry soils cause soail
?fh*ﬁ accumulation in front of the rollean
== action which is more like plowing
.| than rolling. This ‘plowing’ can be
solved by adjusting the drawbar eon
nection to the tractor; raising the
.. drawbar slightly will permit the
L. wheels to roll instead of plaw
Rolling may be done
as soon as possible after
planting, but it must be
restricted to periods when
the soil is sufciently dry.
The rolling operation
should stop when the crop
HE - ; height is approximately 10
ithout electricity (Below): farmers ¥ 4 s : cm, or when it could cause
r in Syria. (Right): Different types of £ damage to the plants. The roller can be
towed for short distances, having

wheels which can be raised
out of harms way when the
machine is in use. This
makes it possible for several
farmers in a given area to use
the same roller

.....

he thresher like the
sweeper was designed
specifically for medics.

The pods do not
always have to be threshed.
Farmers in dry areas with
S SR o S . 200 to 300 mm annual rain

Built in prototype form by ICARDA| passes, in diérent directions, are fall can sow pods direcththus mini
itself and then produced in numbers foyequired to sweep up the pods. Thus|thmizing the risk of losing all the seed if a
the Faraj Allah Edlebi company ofbest results will be obtained wherdrought occurs during pasture establish
Aleppo, the sweeper is easy to mdvemedic has actually been sown on-prement. Using this method, if there is
around, and can collect many kinds [opared nursery plots, so that the swegpeveigrazing in the first year and no seed
legume pods and seed heads. A bruslan straddle this row and brush up this set, there will still be seed in the
assembly rotating around a horizontalpods when they are mature. ground. Each medic pod, in fact, is
axis against the direction of travgl, For best results from the sweepenatures equivalent to the peat pots used
sweeps light material from the soil syrthese plots should be rolled early in thex greenhouses to establish seedlings.
face into a removable catch baskieseason to make them even. Rolling aftarhey absorb watemprovide insulation
When the ground is even, the sweep@lanting is primarily of interest in orderfrom the elements, and shelter the
can collect most of the pods in a singléo ease mechanization of harvest, paftiRhizobiunmeeded to inoculate the roots
pass. If the soil surface is uneven |oularly if the crop is short or has lodggd.
rocky, recovery is slower and moteBut it can also improve germination lby Continued on page 18
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Machines for the millions
Continued from page 17

of the legume seedling, enabling it to fixhresher is designed with this purpos

nitrogen from the atmosphere. In d
areas where the risk of establishm
failure is higher sowing pods may b
better than sowing seeds.

Normally, howevey the user who is
rehabilitating degraded and rgaral
land will require as high a percentage
germination as possible. Moreoyen
areas with more than 300 mm of ann
rainfall, there are good reasons for sg
ing threshed seeds. In this case it is-ir]
ficient to sow pods because they m

scratches or scarifies them, allowihgyoing into a hopper that holds about 2
moisture to penetrate and germinate fHey of material. The pods are metered
seed. The Maktabi/ICARDA segdinto a threshing cavity with a removable
ithreshing drum with six fixed rasp bars,
rymind. In the process of removing thend the chamber wall has two adjustable
preed from the pods the seed coaf iasp bars. Pods are threshed by collision
b scratched, making a majority of thewith fixed and rotating rasp bars.
threshed seed germinable. It can rapididjustment of these bars on the drum
thresh seed from a range of mediwall allows passage of dérent seed
species, and yields more than 8%%izes without breakage.
oflean, unbroken seed. After threshing, the seeds drop to a
shaking table with a first screen that
f esigned and built in collaboratignpermits separation of dust and fine
with the Maktabi company material. On a second screen, seeds fall
efleppo, the thresher is moveable—tithrough to a tray while coarse material
agomes mounted on a chassis with thfemntinues df the table into a rubbish

increase the risk of establishment {3
ure. The germination percentage of

ilwheels and a pull bato facilitate trans | bin. On their way to the tray the seeds
hportation and maneuverabilitit works | fall down an inclined plane against

seed difers depending on the speci¢sn electricity but for areas where ele¢ which a stream of air is directed to

but in general annual medics hav

high natural degree of hard-seededng¢d® changed to a petrol-driven operatiprseed results.

ticity supply is often a problem, it cgnremove additional fine material. Clean
If the germination is

So it is useful in some circumstanceg to Unthreshed pods are sieved [tabove 90%, the amount of seed to be
thresh the seed from the pods; this ofteremove stones and straw prior to theplanted is 20-25 kg/hectare.

By Mazhar Maheamed and
Mustapha Boune meate

Province, Morocco. An assortmenti
of scientists, farmers and extensiol - .
workers are standing in the sun, appa

I t is a hot July day in Shiate, Safi

ently looking at a modified law

mower The lawn-mower is being % *.F

towed by a donkey

The outsider might be fgiven for
wondering what on earth this has to d-
with science. For the 60 farmers, five - -:*
extension agent and others clustere .7 %
around this device, howeveit has a .~ ' . R R Sk
great deal tordorwith Science  ancRnitl e i T il Sierad o gl r S 0, e

sustainable food production. And
works.

The field day at Sbiate had beeifieed.

n- |

£ -!.'i . I, - g ™
k.

k- o k"l iy i

il
B
H

[ A i e T e e : il R
species as a way of producing moregy. They also found that bread-wheat
In 1985 the Ministry of yields were better after medic; indeed,

organized by one of ICARDA most Agriculture started a 15-year project tdCARDA originally planned to use
important collaborators, the Institutconvert 150,000 ha of grazed fallow tanedic species for rotation with cereals

National de la
Agronomique (INRA), Morocca agri

cultural research bodyNRA has been fast regrowth after grazing, and report

Rechercheannual legume pastures, mainly medidin the driest areas of &8t Asia and

Farmers were positive about medic’North Africa.
But seed supply was a serious con

interested for a long time in mediced better animal health and productivistraint. It was available, but at a price.
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On average, the thresher can prog
150 kg/day of pods or 50 kg/day
clean/scarified seed—enough to s
2-3 hectares.

p to now there has been no indig

nous medic seed production
WANA, even though the crogriginat
ed in the region. Seeds have be
imported from Australia, but they a
expensive and are not adapted to
local conditions as local seeds, espec
ly in areas with cold winters. ICARDA
could supply small quantities of appr
priate local seed to get farmers start
but if this technology is to be transferr

foand the thresher is about $US 5500, so
nthese two, at least, may have to be
afhared between groups of farmers; but
sas they are easy to transport, this should
nnot be a major problem.

In any case, ICARDA thinks that the
n Now ICARDA is attempting to stim| most crucial challenge is picking the
ulate manufacture, distribution and Usseed pods o6fthe ground in the first
enf these three machines so that such aface, and the sweeper is perhaps the
eindustry could become a realify most important link in the chain.
th&ttention will also be paid to methods The machines are simple, but start
abf preparing fields for harvest, demoning a farmer-controlled seed industry in
\ strating the machines with other forag®VANA is revolutionary
D species, cleaning the seed pods and $tor
bihg seed. Imad Haidar is a consultant in the
bd  ICARDA intends to build up a net Natural Resouwes Management

elsity to make farmers aware of how
bfimprove pasture feed resources at m
pwnum cost. The huge area in need
revegetation throughout the region-ju
tifies the relaxation of purity controls
epasture seed production.

on a regional level, seed producti
must become a commercial operati

even if only as a cottage industfyers, in the hope that the technology

Village-based pasture seed units

allow pasture seed production outside

brwvork of machines for pilot operation jyProgram (NRMP) of ICARDA. &lid
mational programs and a few key farmBou Mughlebay works on Pastuand
ilForage Agonomy and Machingr in
ibpread. NRMPR Scott Christiansen was formerly
It is affordable technology The| engaged in @seach which included

the formal seed industry channels. Thisweeper costs the equivalent of abpytastue species at ICARDA. He is now
process will require a good deal of pubUS $300. The roller is about US $ 35D@osted at ICARDA Cairo office.

As a result, farmer adoption was slowmight have to be shared between farnhave expressed towards medics, and the
and in the early 1990s INRA, ICARDA ers, or perhaps run by a local cooperavay in which the sweeper does seem to
and the Ministry of Agriculture in tive. overcome the major constraint, we
Morocco started to test the ICARDA The President of the Ruralhope that this work will indeed go
sweeper and thresheResults on-sta Community at Shiate said that heahead.

tion were good, and it was decided tovould be willing to help farmers estab

begin on-farm trials. lish 20 ha of medic pasture from which

In 1995/96, six farmers werethey can produce their own medidMazhar Mohamed is a Forage
involved; the area of medic establishedeeds. Indeed, he suggested a threeconomist, INRA, Settat, Mmco.
was 29 ha. The trials continued in thgear community-based project. ThisMustapha Bounejmate is Consultant to
following season. could be extended to other forageshe Natural Resowes Management

Given the positive attitude farmersProgram (NRMP) at ICARDA.

hey were a successvérage pod

yield was 1000 kg/ha; given tha
seed weight is roughly 30% of pot
weight, this corresponds to 300 kg/h:
Farmers reported, howeyethat the
sweeper was hard to manage on unev
ground; two people were needed, ar
rocks, clods and dry vegetation had i
be removed.

So farmers suggested: why not pu
the sweeper with a donkey? This we} -
demonstrated at the Sbiate fiel§::
dayUsing animal traction required only} |
minor modifications to the sweepe
But it worked very well, and enabled.
the sweeper to pick up 500 kg of pod
in a day This is enough to seed 2 ha ¢
weedy fallow The thresher proved:
more limited in its application, as it*
needs electricity (although it can, it
fact, be adapted to run from diese’ ©
power). But it did prove very g€ient, g
and there is a role for it—although i = =

pawreyop reyzen

(S



Algeria: bringing farmers
INto research iR

Farmer participation is an N ecessityit is said, is the mothgr Coordinated by ICARDA in close col

. of invention. In farming, a con| laboration with its sister Ceniethe
essential element of straint leads to invention—drInternational Food Policy Research
successful agricultural perhaps we should say innovatigninstitute (IFPRI), based in &ghington,
research and development. Innovation need not mean the creatjoit was generously funded in Phase | by

of something completely newt can be| the Arab Fund for Economic and Social
g]%tréhgéeqlq,? eo I&ga);rr]?(lejst at:,]% the adaption of something that alreadipevelopment (AFESD) and the
: . q . exists. International Fund for Agricultural
Maghreb (M&M) Project is Farmers’ needs and constraift®evelopment (IRD). Participating
o8Nl e (& S [@7A\2IBJAY  should form the template from whidhcountries were Irag, Lebanon, Jordan
uses to build bridges betweegsauilive /e RISV CLE Ihr;)d Syria in the Mazhreq, and Algheria,
. Nt this is to happen, there need to be-gykibya, Morocco and Unisia in the
natlonal. scientists, farmers tematic linkages between the variouMaghreb.
and their ICARDA components of research and technolggy The initial focus has been on adap
(00| (CET[FEF N RO S RIER]  transfer The M&M Project of ICAR | tive research and technology transfer on
[=leble) =0l pal= idblinitiNIatiikzlnV/elsy DA, which began in 1995, providgsbarley and forages, rangelands, and
in the Algerian steppe. such linkages, encouraging national 4§csmall ruminants (sheep and goats) in the
entists to work with farmers and assigtdry areas. There is another important
ing collaboration between scientists andomponent—research into property
farmers across national boundarigsights and government policies, and

& : - i Rl A iy ..::'H:l' 5 : :
Monitoring and evaluation of rangeland rehabilitation activities involving farming communities—a useful way of getting
farmers’ views. Feed production from the rangelands is thought to have declined by around 67% since the 1970s.
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their efects on the way farmers ado
new technology to manage natu
resources.

In Algeria, the chief institutions col
laborating with the M&M Projec
include the Haut Commissariat pour
Developpement de la Steppe (HCDE*®
which is concerned with the sustaina
exploitation of the Algerian rangelan

Cultures (ITGC). As in much of th
West Asia and North Africa (JANA)
region, the rangeland is often step

the rainfall is insufcient for settled| ...
agriculture. As elsewhere in st Asia
and North Africa, in Algeria too w
must ensure that this resource is
overexploited—or the availability

essential for human nutrition, will be
badly Indeed in Algeria since th

‘.-1"""'-«. -
o,

s

.1. "
uy TR
a.;g&a-

+
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1970s, we estimate that feed product|c & ju & 4 Imh l.:, fi"“’:;-;‘-"' Tff o T 13‘
from the rangelands has declined [t h_"l.‘- M’ii W 't"'I: wfi‘: m: P;,; _ﬂ
around 67%; clearance of native veggt .. . @ as T st fe LT *"‘,l- o F T qﬁ:: i

tion has reduced its area by 25% an

encroachment of cereal crops Nafor rangeland protection in years to ¢
increased the cropped area by 10Q%

¢Schoolchildren in the steppe learn about rangeland issues—a good safeguard

ome.

This last activity can have very seriosn perceived conservatism of farme
implications; this land is mgmal for | All too often—and not just in Algeria—

rsa general level, pastoralists helped us to
- understand that sustainable farming-sys

cropping and sooner or later this cultinobody has tried to question the fupadems are the ones that show a high

vation will fail, leaving the area useleggioning of the research apparatus,
for grazing as well. Algerig’figures aregl philosophy or its planning mechanism
not untypical for the region. Farmers do not benefit, and the train

|
bt pastoralists helped us to understand that
sustainable farming systems are the ones that
show a high degree of diversification??
N

But why is this happening? Answgrand professionalism of experienc
the constraints and challenges thatsearch sthfire not used to bestfe€t.
farmers face. After all, why would th When the M&M Project started
wreck the land on which they depengdfowever researchers and developm
So, as we have said, it is from these-cpagents of ITGC experimental statio
straints that the answers must be foupdtarted to use diagnostic tools such
Hitherto, this has not been happeningapid rural appraisal (RRA) and partic
Before the M&M Project started, plap patory rural appraisal (PRA). Use

itdegree of diversification, that is a
5.capacity to stabilize production and
ngecure a minimal income under widely
varying conditions. On a more specific
level, an example that is worth noting
here was the visit we made to an agro-
pastoral area under the aegis of the
M&M project. Our breeder was cem
pletely puzzled when farmers started
naming the varieties they used. He had
never heard about those cultivars at all.
edVhen farmers were asked where they
bought their seeds, they said they got
,them in the village market.
ent  This helped us confirm something
hshat we had already guessed. In 1994,
age developed a research hypothesis on
i the existence of an informal, non-insti
ofutionalized system on crop impreve

ning of research activities was confinedhese tools exposed the weakness of
to ITGC experimental stations. Thjdinkages between researchers and §
can lead to a situation

theent, supported by farmers and their
rrmommunities, and relying on local kan

in whighers, and the constraints this imposed aifraces and natural genetic resources.

researchers, rather than farmers, de
priorities. Technology developed in th
way reached the farm gate, but was
necessarily adopted.

When farmers are reluctant to adq
new technologies, the researcher m
with the best of intentions, look for th

irkevelopment of adoptable technologyThe visit had helped us verify this

sNeedless to sayfarmers adopt teet] hypothesis. Indeed, our breeder asked
noblogies willingly enough if these f|t farmers to give him samples of their

their real needs. Since then, mgngultivars in order to study the charaeter

pPRRAs and PRAs have been condugtadtics of this genetic material, which

ato improve our understanding of thewvould help us to understand why farm

efarmer's constraints.

reason either in the extension service

or And we have learned something. On

Continued on page 22
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to improve the feeding capacity of the steppe.

farmers with the aim of allowing
women to participate in income-genera
tion that would be environmentally
acceptable.

Meanwhile, this two-way process
with farmers has a long-term benefit: it
increases researchers’ credibility in the
eyes of the farmers so that they start to
take a lead in development and environ
mental protection themselves. Already
we have seen encouraging examples of
this. The first was when pastoralists
were invited to watch a video demon
strating the planting and use of feed
shrubs. Some of them said afterwards
that this would be useful for other topics
as well, and why not produce more
videos? The HCDS Eastern Regional
Commissioner agreed, but it was neces
sary to arrange a suitable camera. So the
pastoralists found the finance from their
own oganization. The Commissioner
had come up with an initiative which
worked—and found that the local cem
munity would help him develop it.

This happened again when he decid
ed that natural-resource management

sead huge implications for the next gen
eration, and started to develop a pilot

Continued from page 21

ers prefer their own cultivars to ne
improved varieties.

A similar visit and informal discus|
sion with farmers elsewhere helped
to understand why farmers usefelient

cultivars for the same species, for exgmions.’

ple durum wheat. They told us that e3

cultivar has diferent characteristics thatresults of RRAs were translated i

suit a given use. A variety might &
good enough for couscous but not
good for pasta; another good for bre
making but not as good for cousco
and so on. Asked where he got t
knowledge, a farmer answered: “l w|
taught this by my fathér This rein
forced the impression that the memb
of such a community represent a kne

edge system in which information and

experiences are exchanged, and
indigenous knowledge is then transn
ted from one generation to another

Such discussions helped o

researchers to understand that whdarmers. Another has been diversifi

J

module for schools in steppe areas in
agollaboration with the Ministry of
DiNational Education. Again, th@as
twralists of the area liked the scheme
and themselves found the money to pay
hfor part of it.

is  In our view these developments
uhave happened because the M&M
pProject does not concentrate solely
eeither on socioeconomics (including
Qroperty rights) or on the transfer of
dnnovations and put at the farmers’-d|stechnology; ratherit recognizes their
agosal as appropriate solutions for thenterdependence of the two and coerdi
devealed constraints. It is the only wayates them. W understand that these
40 help pastoralists sustain and imprgvievo components are to be rged com
nigheir income, while encouraging thepletely in Phase Il of the Project. And,
n$0 preserve the natural-resource baspthanks once again to the generosity of
for example, the steppe—on which theAFESD and IRD and other potential
bidepend. donors, that Phase Il should begin very
vl soon.H

existing knowledge system rather th
start from nothing, putting pressure
wlarmers and peasant communities
relinquish their old practices.

In this spirit, the work undertake
usnder the aegis of the M&M Project h
to define constraints and to devise ‘so
RRAs are thus an initial ste
cwithin a cycle of development, and t

ppropriate strategies identified |n

this way have included the use pof

ittodder shrubs to rehabilitate degradeMustapha Malki is the Seatary
rangeland. This covered 4703 ha of-cplGeneral of ITGC. He is a social scien
utective land and 196 ha for 136 privdteist working on the policy and ppetty
arights component of the M&M Bject.

farmers adopt a given cultiyahey act
as the custodians of a knowledge sys

tion of income. It is in the spirit of Noureddin Redjel is the Regional
eM&M that this has been made as ganCommissioner of HCDS and a member

hundreds of years old; and that, to |bder-sensitive as possible, and includeof the Ppject team. Ali Zeghida is the

effective, any developmental
must consolidate the foundations of

actigndistribution of 4510 units of guinepNational Coodinator of the M&M

éowl, turkey hen and other poultry foProject for Algeria.
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Twins and triplets| & " Milking: dairy products are a keyt
L Sl part of the farming econom Kl

Continued from page 15

from barley residue, and the better s¢ip
nitrogen from vetch rotations, mean:
that Mr Yagen has actually replacec -
some of his barley with wheat—whig
is a higher-value crop.

The higher twinning rates and low
mortality of lambs on Mr ¥gens farm

are only partly the result of better nutfi- = .= .

tion. The ICARDA team researching = el
and promoting legumes has been givin =, =5 - b PN Sy ok Y
advice and assistance on animal hegki— ==== e e

as well, particularly to control internaland is building a
parasites. An especially valuable confrimprove management.
bution in this respect came from a team Mr Yagens first priority is meat; h

300 Asheep house tp always knew

Hun oloyd vadvol

et
that there would be sub
stantial benefits for livestock productiv
ity, and the experience of the last decade

of Japanese livestock specialists frprmakes little use of dairy products, as|her so has borne this out. This success

the Japan International Cooperatiphas insuicient labor for milking an

has two causes. First, the technology

Agency (JICA), based at ICARDA arldprocessing. Elsewhere in the area, hgwvas basically sound. Second, it was

led initially by veterinarian Dr Gir

ever farmers do generate a substanfi@pplied and developed with farmers.

Orita, whose enormous contribution ftgoercentage of their livestock-derivedr his taught us a lot: about the ecorom
Syrian agriculture has now been marKemicome from milk as well as meat progics of the technology for example,

by the naming after him of ICARD#A | ucts. They are noticing an increase|ithich led us to develop the machinery
new animal health laboratory (s¢enilk yield per lactation, and ICARDA described elsewhere in this issue; and

intends to quantify this. There is
added twist. Where flocks are lambi
in Septembemilk is available through
Besides improving the health of highe autumn when yoghurt (for examp
animals, Mr ¥gen has followed his sells for about SL 70 (about US $1.6
own selective breeding strategy; wheper kg, against around SL 25 in t
he acquires replacement stock frgrspring. At the higher rate, 0.5 kg so
Government sources—which he wjllcovers the cost of keeping the sheep
always do, however fertile his ownfour or five days. A good way of boes
flocks become, as it is necessary to k¢epg added-value farm-gate income!
up their genetic diversity—he seledgts ICARDA began developing
animals from twins. Back in 1986, hdegume/cereal rotations with the aim
had 130 head of sheep; today he has Bfi§hting a fall in cereal yields. But w

CaravanNo. 3). Dr Orita was later su
ceeded by Dr Nishikawa.

Farmers do irrigate
¥ very small quantities o
L barley to provide feed:

for animals like this.

rabout the legumes that should be used
ngfor example, we found vetch better

than medics for the drier areas and
eylecided to adapt the medics for another

Opurpose).
ne
I ill this technology be adopted
fM/over a wide area?ime will tell,

t but it is looking good. A trainee from
the national program spends about six
months each year with us at El Bab, and
obyria’s Ministry of Agriculture and

b Agrarian Reform is now running a
small project at Kamishly in Eastern
Syria. And there is growing interest
from the farmers with which ICARDA
is working through the Marsa Matrouh
Resource Management Project in
Egypt; early in 1997, a number of these
farmers were invited to El Bab through
ICARDA to see the technology for
themselves and discuss it with local
farmers (se€aravanNo. 5).

One thing is certain, howevéiad we
attempted to develop this technology away
from farmers, and outside the context of
their farming system, it is unlikely that
they would have been interestds

Faik Bahhady is Assistant Livestock
Scientist, and Mike Robbins is Science
Writer/Editor at ICARDA.
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In pursuit of its mission,
ICARDA collaborates with
scientists, research
institutions, and...Mickey
Mouse? V¢ll, why not!
1} _ _
prised. They thought of agricu
ture in American terms and di

n't realize that we in the ¥t Asia an
North Africa region have problems

think visitors were quite su

food production and water scarcity,

They were very interested.”

So says ICARDA scientist Mazgn
Al-Jarrah of the United States public
He spent some weeks meeting, and-tl
ing to, them as a Communicator at fheevelopment issues to a wider audie

secondGardening for Food Asund the
World exhibition. It was held from 2
April to 1 June as part of thEpcot
Flower and Gaden Show at
DisneyWorld in Orlando, USA. The
reasoning behind the event, which
organized by the Wld Bank and
DisneyWorld in collaboration with the
CGIAR (Consultative Group o

1
4
|

University in Metnam.

ICARDA Communicator Mazen Al-Jarrah wit

DisneyWorld

| .
h Puong Thang, from Ho Chi Min

than the traditional scientific commur]
ty. “People learn and understand mu
more when they can see and feel W
we are teaching,” said MWam Ekere,
one of Mr AlJarrats fellow
iI€ommunicators.

This is the second year in whic
ICARDA and other Centers have pa#t

International Agricultural

and, this yearthe Rodale Institute, is tp Eujayl, from Sudan, represented ICA

communicate agricultural research

Afif Dakermaniji (right), Gina Zarasadias (IRRI) and Sudi Rao (ICRISA.

Researc})Dakermanji, from Syria, and Im3

nd@akermanji, who is  faining
i Coordinator for ICARDAs Natural
cResources Management  Program,

hatxplains that the project began in late
1995, when Epcot (&t Disney Wrld
Co.) and the \Wrld Bank foged a part
nership to publicize the problems of
hfeeding the world. “The objective was

cto broadcast a powerful message about

N ipated in the exhibition; in 1996 Afif the global challenges of feeding future

NDA in Florida (seeCaravanNo. 3). Mr

AN

A distinguished visitor former First Lady Mrs Barbara Bush, with ICARDA

dgenerations, as the world struggles with
Rfood-stock shortages, a rapidly-increas
ing population and reduced availability
of arable land.” As ICARDA is part of
the CGIAR, for which the \d Bank

is the lagest donor and the ‘umbrella’
organization, ICARDA involvement
was natural.

The first exhibition showcased ‘typ
ical’ farms and farmers from Africa,
Asia and Latin America. The
Communicators looked after these-dis
plays, and found themselves in great
demand.

An estimated 670,00 people visited
the 1996Gardening for Food Asund
the World displays; an estimated
168,000 took time out to at least super
ficially study them, nearly 10,000
attended the 20-minute presentations
given by the Communicators and an
estimated 28,000 took the trouble to
meet the Communicators personally
With these figures, it is not surprising

that the exercise was repeated in 1997.
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kt People learn and understand much
more when they can see and feel
what we are teaching

The educational value was borne ¢uvinter, yet may reach 3& in summer
by some of the comments made to fh€hey must also identify sources of res
Communicators during the two exhilji tance to diseases like yellow rust,
tions. “I sometimes think—as marjypathogen that mutates with frighteni
people probably do—about the fact thadpeed so that breeders must remain
we have so much food in one part of thetep ahead year by yeaMr Al-Jarrah
world, and yet there are so many peopkeok advantage of his stay in the USA

sages (37,400 to 90,000) between 1996
and 1997. Approximately 750,000
guests went through the displays, and
5000 copies of a 48-page interactive
workbook were provided to guests, in
addition to public awareness material
from the various Centers represented—
including ICARDASs Caravan
As the oficial report from the Wirld
sBank says, “The Communicators from
all around the world were the highlight
n@f the event. They brought authenticity
otwethe four daily demonstrations and the
displays. In fact, it was suggested that
téhe greatest emotional attachment and

starving in other parts of it. It is good fovisit some plant-breeding centers anthke-away for the guests comes from

know that there are people like yowcompare notes with North Americe
working to improve this situation,” saidcolleagues. In addition to giving visito
Robert I. King, one of the 1996 visitorsinformation on the work of the Cente
and the problems in the areas th

his time, CGIAR stdffrom ICAR-
DA, CIMMYT (Centro | Disney learning public-awareness ski
Internacional de Mejoramiento de Mgizo help them communicatefe€tively.

y Trigo), IITA (International Institute o The messages being communica
Tropical Agriculture) and CIP (Centrpthis year included: why we all need
Internacional de la Papa), were joingtie concerned about the global eh
by university lecturers from the USA,lenges of feeding future generatior
Vietnam and Uganda. They acted |asow the use of good farming practic
Communicators for displays on agricyl sustains the natural-resource base
tural research and development in Agiallows the production of healthy foo
Africa, Latin America and the USA. the central role of women in agricultur
Each display showed structures gndnd the vital role of science in produ
crops associated with traditional agfiing food and managing pests and
cultural systems and practices, algndiseases in ways that do not
with scientific advances in cropg,destroy the environment.

machinery and disease managemeat| T

make the exhibits really authentic, so
70 crops were grown on-site.

he communicators at each

display developed ang#s

rtheir interaction with these individuals.”
sindeed Mr Al-Jarrah, according to one
roof the oganizers, “brought much
eywarmth and spirit to the Asian exhibit

cover the Center sthfilso spent time at and presentation.”

Is

he positive view of the event was
ledl shared by Wirld Bank delegates
tovho attended a Communication
aMWorkshop at Disney in Orlando on 30
sand 31 May Their task was to examine
pthe value of communicating sustainable
adeévelopment challenges in the develop
:ing world to the general public more
peffectively. The delegates reviewed the
ccurrent partnership with Disney and

came out fully in favor of it.

It could be even betteThe oganiz
ers suggest the need for improved- for
ward planning; better selection of ean
didates to ensure that the maximum use
is made of the communications training;

ICARDA Communicator Mazen Al
Jarrah was involved in the Asia displa
which highlighted the é&tient use of
water in irrigation systems. He and ¥
partner in the displayPuong Thang
from Ho Chi Min University in| again, extremely impres 7=,
Vietnam, attracted guests by encourpgive. For both the dailykss
ing them to pump water using a tragliattendance at the 20-

entertaining 15- to 20-minute-§$~_

\ypresentation, which they ¥
gave four times a dayrhe
igigures for total attendance ...
at the exhibition were, oncel 2=

tional ‘tapak-tapak’ water pump. minute F
Mr Al-Jarrah is a wheat breedand

is well-qualified to brief people aboytdiscussions

the environmental challenges of gro
ing food. Back home in Syria, he wor
with ICARDA colleague Dr Habih
Ketata on the ICARDA/CIMMYT win
ter and facultative bread-wheat pr
gram, breeding lines for high-altituc
environments such as the Atl
Mountains, the Anatolian Plateau a
mountainous areas of Iran, Afghanis
and Pakistan. The varieties they

developing must be able to cope w

present&ns
and the informal

vbetween the :-'1
guests ands -
the com g 5
munica
otors, there: = —
ewas more;

ndbling

numbers
ref guestskigsl
tlexposed tos

temperatures that plummet to%Q2in

these mes

MR b
Afif Dakermaniji

and a key contact person at each Center
to ensure that the displays are
" designed to best communicate the
- work—and the challenges of the
Centers.
Mazen Al-Jarrah him
self suggests there might also
be room for the Center
staf to participate in
some of the experi
B ments being conduct
s ed within Epcot—
® "2 such as the NASA/
« " *¥ | and project, which
Y s looking at groving
field crops in
i space. Perhaps the
S environmental
W20 challenges there
s~ would be less than
.~ 1in the world’'s dry
= ] areas..
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Mystery at the dawn of

Did neolithic man adopt agricultural plants, or did they
adopt him? Did agriculture really lead to the first settled
societies, or was it the other way around? Or was cultiva:
tion actually first practised by nomads? These and other
challenging questions were aired recently at an importan
meeting at ICARDA.

id we adopt the first agriculturd
D plants, or did they seek us out?

could be that certain types
weedy plants gravitated to areas
human settlement because the mar
man generated was good for plan
This is, perhaps, discouraging to t
human ego—we like to see ourselves
the dominant species. But there wa
time when we were not.

This was just one of many poin
raised at thdnternational Symposiun
on the Origins of Agriculture and th
Domestication of Crop Plants in th
Near Eastheld at ICARDA's headquar
ters in May 1997.

We need to understand the past if
are to manage the future; it is therefq
necessary to analyz
why man sudden

ly became
sedentary ang

Early plow-
ing.
Techniques

By Ardeshir Damania, Jan

Valkoun and Mike Robbins

afivilizations evolved. After all, it hapt

upened relatively recently. As ICARDA!
tDirector General, Prof. Dr Adel E
hBeltagy, remarked in his openir
agldress, 10,000 years is not long
5 @omparison to the 2.5 million years f
which man has walked the planet. A

[sthat transition had revolutionary conge
N quences—the “emergence of urban i

eilizations and finally... man’s almos
etotal dependence on very few plants g
- animals...
a positive development.”
we Whether it has been positive or n
re began in the West Asia region
ewhich ICARDA is situated. Nikola
Vavilov, the father of research into cr¢
origins, identified
the center of,
origin as such
in 1926. Writing

4

like this practised agri-
can be culture and
seen to how

this day.

s

in 1976, the _
distinguished

It is debatable whether thiq i

researcher Jack Harlan, to whom the
5 seminar was dedicated (see page 28),
- and others referred to the Near East as
gthe “center of agricultural innovation”

iwhere barley became the first crop to be
bidomesticated; it was followed by wheat.

nd

- The ancient city of Ebla, not far from
ICARDA's headquarters. Cuneiform
tablets found there, dating from 2,40
BC, hold details of early transaction
in agricultural products.
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modern man

1
Later, other ‘founder crops’ such as pdéatering. The shattering
lentil, vetch, faba bean, flax, tree andakes place for the dis

of origin along with the agriculturdl vation more difi-
techniques that had been developedult. The earlies &
The system of settled cultivation th¢rexamples of this &
moved up the Danube and down thaltered non-shat
Rhine in one direction, and eastward|ttering morphology \
Northern India in the other; to the southas it is referred to by
it spread across Arabia an@nden and| scientists, are found within
into the Ethiopian plateau. It reachgdadius of 15 km in the Jord
China in the second half of the secon®alley and date to arou
millenniumsc. 9000s8cC.

But how did it all begin? Our pictur
of this process has changed a litfle[D) ut we cannot conclude that this W
thanks to the Symposium. Scientistddthe dawn of settled civilization. |
date settled agriculture from the earli¢stne of the papers presented at
appearance of plants such as wheat fr@aymposium, Dr Frank Hole, of th
have been modified—that is, have bdebepartment of Anthropology Yale
selected to retain their seeds in the heaghiversity pointed out that archaeolo
rather than disperse them by head-shatal evidence may be found of settl

An ancient figurine showing dough kneading.

sites where no morphologically-
changed wheat, barley or rye has been

agound. He quoted the example of Hallan
N Cemi in Eastern Anatolia, dating from
theoout 1500 years earljewhere there

ewas no trace of cereals at all; and Jerf
el-Ahmar near the Euphrates, from

) about 9000BC, where all three were
pdound, but not in domesticated form.

Further evidence for this was in a
paper presented by Dr GeerWilicox,
of the Institut de Prehistoire Orientale
Center National de la Recherche
Scientifique (CNRS) in France. He
pointed out that cereals have the advan
tage of being able to be stored; this
applies whether they have been domes
ticated—that is, selectively bred for
human requirements—or not. He com
mented: “Archaeobotanical evidence
indicates that wild cereals were exploit
ed in the Near East for several millennia
before the appearance of domestic
types. Specialized gathering and, espe
cially, storage of cereals and pulses
would have provided a secure subsis
tence base, making possible a sedentary
existence. During the second half of the
10th millenniumac there is evidence of
wild emmer domestication [emmer is a
type of wheat]. Howevem millennium
after the appearance of domestication,
pure wild types still persisted.... [The
evidence is] that cereal cultivation of
progenitors does not necessarily lead to
rapid domestication and that gathering
from the wild continued to be practised
long after domestication.”

The discovery of cultivation, there
fore, did not lead directly to settled €iv
ilizations. It predated them, perhaps by
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millennia. Moreover Dr Hole gued
that, in some cases, cultivation did 1
lead to settlement. He bases higuan
ment on research in the area of pres
day southwest Iran. There is an en
mous geographical gap between t
area and the JordanaNéy; between
them lies what has been called t
Fertile Crescent, yet evidence of ea
cultivation in the Crescent is relative
sparse. Why should it appear much f

ther to the east?

According to Dr Hole, a crop-live
stock system arrived there as

‘package,” brought by herders wh

practised transhumance—seaso

had begun. For example, the ninth-cerof agriculture that will be of use to us

aiury writer Al-Jahiz recorded that thefeoday? The Symposium heard evidence
were 360 varieties of dates on sale in fthtéat the climate was rather wetter than it
pmirarket at Basra; in 1400, Al-Ansafiis today; given the possible climatic
prvriting about a small town in North changes we face in the next century or
hiafrica, reported 65 kinds of grapes, Béwo, we should ask whether we face
kinds of pears, 28 of figs, 16 of apricgt@nother quantum leap in the way we
hand a number of others. grow food. Dr Hole quotes the work of

ly Why did the region which inventedDr Gordon Hillman of the Institute of

; Archaeology University
¥ Three of the cuneiformi@ss College, London, in this
tablets from Ebla. regard: the invasion of

steppe areas by cereals
over 10,000 years ago
enormously increased the
carrying capacity of the
land. Dr Hole does not

migration—between mountains a

plains, a routine that would make sernse

from what we know of the climate at the
time. They cultivated emmer wheat apd
barley and may have grown crops for

their livestock, not for themselves.

If the origins of agriculture :
are a little murky howevey the
eventual results are clear
enough. The Arab cen
quests of the 7th and 8th .
centuries AD resulted in
an enormous release of
biodiversity throughout
the region; and by this
time, there were ample

.

speculate on any impli
cations that this could
have for the future, but
arguably one could; if
the climate changes are
to be reversed, that
increase in carrying
capacity could be too—
with grim consequences
for human sustenance.
But thatis speculation.
A more immediate challenge is
that of conserving biodiversityThe
agriculture eventually morphologically-altered lines of wheat
lag behind? In the end, jtor barley would have lost their capacity
was damaged by ecologically sui¢ito survive in the wild, and would soon

chroniclers, agriculturalists and othdrglal and unsustainable deforestatipmave disappeared if untended. (This
to record the process. From the 1Qtbvemgrazing, monoculture and unwigsenay be one reason why the earliest
century onwards we hear of a countfyirrigation. Those plants that came legkdomestication of plants is so fiiult to

side that had changed significanflyng for manure 10,000 or 12,000 yeargate; the evidence has often disap
since ancient times. Neither were thago have quite a lot to answer.for peared.) Likewise, modern selected
crops only those with which agriculture  What can we draw from the historyvarieties lack the ability to meet new
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The first recorded plant collection m|SS|org' \
(right)—ordered by Queen Hatshepsut of

Egypt to Punt (possibly the Somali
coast) in about 149Bc. By the time of
the medieval Castle Jabr near Alepp

_'i‘

(above), there was enormous agrieuf ﬁ'
tural biodiversity in the Arab world.

environmental challenges that wé 4
present in their wild progenitors,
and that is why a wide range of plgnt
genes must be preserved, not in the getiens—
bank but in the field. complicated b
It is also important not to becomebut worthwhile work T
too heavily dependent on crops that resthich has greatly raised the
on too narrow a genetic basewd | yield potential (se€aravanNo. 4).
examples of this may be quoted. feef| It is this need for the conservation
originated in Ethiopia, but its use ag &iodiversity which led to the foundatid
beverage was discovered in Arabia onlpf sister Center of ICARDA dedicatg
about 500 years ago. A single plant wat® plant  genetic  resources—t
exported to Amsterdam by Dutch plantnternational Plant Genetic Resourd

7

.‘?‘f

; ,e‘ culture are far more complicated than

Symposium
partners

Besides ICARDA and IPGRI, the
International Symposium on the
Origins of Agricultue and the
Domestication of Gip Plants in the
Near Eastwas sponsored by: the
Genetic Resources Conservation
Program of the University of
California; the Institut de Prehistoire
Orientale Center National de la
Recherche Scientifique (CNRS),
France; the Department of
Antiquities, Aleppo, Syria; and the
Institut Francais de Archéologie au
Proche Orient (IKPO), Damascus.
The French Embassy supported the
participation of five archaeobotanists.

conservation and use. There is a
precedent: such a center for
South and Southeast Asia

already exists at Secunderabad in

,.-“,'r India.

"\"'f-'".-‘ However if we were to define the

! chief impact of the Symposium, it

would be this: that the origins of agri

they appear Discovery of cultivation
did not lead directly to settled civiliza
tions; and such settlement, when it did
occut did not lead to the breeding of
modified plants immediatelyand per
haps not for some time. Indeed, in some
ofireas, cultivation may have been begun
nby nomads—people who were not-set
dtled in any way at all. If there is a lesson
nen all this, it could be that, even today
ethe dynamics of agricultural develop

explorers in 1706 and this one plant waknstitute (IPGRI), which is based
the origin of Latin American céfe, | Rome and which co-sponsored
which thus has a very narrow gene basgymposium.

and is prone to devastating periodic
attacks by pests and diseases. Anothgr,
example is lentil, which originated i
West Asia but found its way to Southommendations. These included: e
Asia about 4000 years ago. South Asjaprotection for collections of plant gene
strains, developing under flifent cli | ic material in the former Soviet Unio
matic conditions from those in the arp@reservation of traditional farming sy
of domestication, received little furth¢rtems and indigenous knowledge; a
genetic input, and it became impossiblenost important of all, establishment o
to raise their yield until work wap center in Vst Asia for the conservatic
undertaken by ICARDA and severpbf archival archaeobotanical materi
national programs to cross them wiftlwhich would disseminate informatid

nment may be less obvious than we
héhink.

Dr Ardeshir B. Damania is former

ith this in mind, the Symposium Curator of ICARD/s ceeal germplasm
participants made a series of r¢ccollection and is cuently a consultant

rto the Center

t Dr Jan \lkoun is Head of
N;ICARDAs Genetic Resooes Unit.

5  Mike Robbins is Science ritér/
ncEditor, ICARDA.

f a

nThe book of abstracts for the
alSymposium is available in limited num
nbers from ICARDA. The Proceedings

lines growing under diferent condi worldwide in the cause of biodiversi

ywill be published during 1998.
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ow do you breed crop varieties

for tolerance to climatic

extremes and pests and -dis
eases? Ou must cross various lines
which have such traits and select the
progenies until you have what you want
in one plant. But this takes time.
Biotechnology can speed the process.

Using it, PhD researcher Imad
Eujayl has just succeeded in tracking
the genes for frost susceptibility and
vascular wilt in lentil. He used a tech
nigue called gene mapping, which is
being used more and more at ICARDA.
This will have real advantages for farm
ers who are dependent or partially
dependent on this important food crop.
He will be defending the resulting PhD
thesis at the University of Helsinki in
Finland early in 1998.

“l am from the Sudan, where we use
lentil a lot. It's an important source of
protein,” says Mr Eujayl. “I8 our
breakfast—we call itaddis—and our
national program has made great strides
in lentil production over the last few
years. But all producers can use better
disease resistance.” (ICARDA worked
with Sudan on the counts/plan for
lentil—seeCaravanNo. 2.) ICARDA is
currently developing cold-tolerant lentil
varieties to increase productivity in the
highlands of WEst Asia and North
Africa—often the least-developed parts
of the region. So cold-tolerant varieties
could have a significant impact on
poverty

Mr Eujayl has been working with
ICARDA for some years. After he grad
uated in agriculture from the University
of the Gezira, \&d Medani, in Sudan in
1985, he became a teaching assistant at
the University of Science and

Mr Eujayl at work in the laboratory
with research technician Aman
Sabbagh.
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Technology in Khartoum. In 1991 H
came to ICARDA to do an MSc in #is

sue culture (he specialized in horticlilphate, the sugar deoxyribose an

ture at Vidd Medani). In 1993 he joine
the Centes staf and also began hi
PhD work.

“It is worth explaining how geng
mapping is done, because we can dis
a few myths about biotechnolqjgays
Mr Eujayl. “The cloning of a sheep i
Scotland recently has led some peo
to see biotechnology as something m
terious and rather sinistét's true that it
has implications for the future, and mu
be used responsiblfBut this applies ta
any form of technology

“What we do at ICARDA is actually
quite simple, at least in theor
Characteristics of any species &
passed from one generation to anot
in the genes. W physically look at the
the genes and see what is there. Ther
map them. Just as you use aerial-p
tography to find out where a natural fe
ture such as a watercourse goes, you
photograph the structure of a chain
genes to find out where it will lea
you.”

cientists will start with the plan

itself. Parent plants with known ph
notypic characteristics—that is, caqla
size, time to flowering and maturjt
yield, tolerance to pests and clima
conditions—will be crossed to produ
the hybrid, which is the product to [
studied. In this case, an ICARDA len
variety (known as dlia in Lebanon) of
known good performance was crosg
with a wild lentil from ICARDAs
genebank to produce a population
progenies with a combination of gen
that would repay study

The next taget is the genome. Th
is the structure inside a cell made up,
chromosomes. The chromosomes
rods made up of the genes in orderd
it is this order that the scientist wants
see. D get at it, the researcher physic
ly and chemically breaks down th
structure of the cell, dissolving the pr

teins, the cell wall and nucleus memmresearcher can hardly string it out w

brane. The chromosomes are then
free in a solution, and can be studied
“There is actually nothing magi
about this,” says Imad Eujayl. “It is, ¢
course, physical matteand if you can
look at something, then you may be a
to understand'’it
“Genes are made out of DNA—tH
stuff of life itself”. DNA is a moleculén

ean acid form. It is made of four eleme
called nucleotides, composed of ph

dnitrogene base. These make up
5 strands which twist around each ot
This double twist is what is called t
e double helix and it is this that caus
palich excitement when it was discove
in the 1950s.

N
pl= hat you need to understand
'S that the helices are made up
a certain sequence and combination
shucleotides. It is these tkient combi

DNA that are in fact the traits/characte
istics. Several hundred or thousand

tshromosome. “If we can look at the
ghromosome and find a pattern of
@enetic markers which segregates in the
me manner as the trait—cold teler
ance, for example,” explains Mr
eEujayl. Then we hit the region where
dhe gene(s) controlling that trait is/are
elbcated.
“And then we’re there. & can com

pare the genetic makeups of plants
isvhich share known characteristics and
isee which patterns occur where in the
@irogenies. W have then identified the
linkage between the DNA marker pat

nations of chemicals making up thdern and the trait—in this case, resis

rtance to vascular wilt, or cold tolerance.

ythese nucleotides form a gene,

from another parent, will combine wi
we
ho
cay | Biotechnology

of IS like any science o
 engineering product—
including the

[ automobile; It5 as saff

. people who use it
e
dt in a certain wayand hence it carrie

inheritance is. There is nothing uniq
edbout human genetics in this resps

afucleotides coming together and co
ebining in a certain wayand so is g
lentil!”

S The trick is to get down to the DNA
ofhere are no less than two meters
nBNA in a cell. Incredibly once treated
it can be seen with the naked eye—“li
téong, thin strands of cotton,” says M
alEujayl. But it is extremely fine; in th
ecase of lentil, it weighs 4.2 picograms
bpicogram being 182 of a gram. The

efiveezers. Howeverit is negatively
chaged; so s/he exposes it to a posit]
Cchage, and it will then stretch itself i
fthe direction of the positive cltge. The
next step is to stain it with a dye th
plmteracts with DNA so that the lattg
may be seen under ultraviolet light.

[ or as dangerous as th

dflenceforth, if we want to know whether
ha wild relative someone has collected in

iremallest unit of complete information.the wilds of Turkey has the traits we're
hdihe gene, when it encounters a gerleoking for in a breeding program, we

can find out by subjecting the genetic
material to the same inspection. There’
no need to test it in the field at that early
stage, though of course we will do so
before the product is released to farm

Il ers. This can save an enormous amount

| of time in plant breeding.”

The technique of breaking down the
cell was pioneered in the mid-1980s;
hgene mapping has now been going on
“for several years, at ICARDA and a
@imber of institutions worldwide. What
is exciting about Imad Eujagl'work is
the lage number of markers mapped—
254, making it by far the most compre
shensive lenti gene map so .far

ilcertain information. And that is whatMoreover the study was done with lentil

ig@opulation which had been bred to the
ckighth generation, giving an exception

You're the product of a bunch ¢fally stable genetic composition.

m
e can then use the tool [thieked
marker] on lentil sent to us by

.cooperating national programs, say

@udan, Iran or Ayentina—and we can

tell them where they can find the genes

kéor what they may be lacking, for exam
rple, wilt resistance. They can then cross

e the relevant parents, which we may well

#®e able to supplyThis will save years,

and a lot of moneyin lentil breeding.

th “This, to me, is what biotechnology

is all about. V& need to apply this tech
veique to more and more crops. But we
nalso need to demystify the process. It is

neither magical nor sinisten this case,
ait’s just an analytical tool. Anyway
brbiotechnology is like any science or

engineering product—including the

e Those genes will be strung toget

eautomobile; it5 as safe or as dangerous

in a certain order to make the hybiicas the people who use it






