
Arnd the desen't shatf, blooEn again
by Eruno anel Maryvonne Robinear.r

Run-off irrigation was successfu!ly practised
by the Nabatheans in lsrae!'s Negev desert
2,000 years ago. Bruno and Maryvonne
Robineau report on an experiment to revive
these ancient techniques today.
TFIIIRE IS'Nothing ncw undcr the
sun'. 'l his saying is perfectiy
illustrated by the work of the Abcia
farnr in thc Negev descrt in Israel.
Using sirnplc irriqation techniques
ovcr 2,0()() years old. the larrn has
succcssfully managccl to sustain an
agricultural system in the middle of a

descrt rvhich has less than 100mm of
precipitation each year.

In thc hcart of the Negcv dcsert.
lhe road lcading from Bc'cr Shcva
to Scder Bocluer crosses a rocky
laDtlscapc rvith pockcts of Ioess soil.
The sprrrsc vcgctation consists of
clumps of grass antl thc occasional
bush. ln sudcien contlrst. ho\\'cver.
at inlcrvals of -5(X) to llt)0nr. clrrstcrs
of trecs appcar growing on rmall
fl,,r.:\Ur h )u nJcrl l,y Jitchcs. Yct thi.
is an area rvhcrc tlrcre is scarce
r:rintrrli. n,' sprinklrr ,,r drip-
irrigation syslr:m. nor indcecl unv ol
{hc sophisticateLl lcchnologr' vou
might cxpect to iincl in Israel. So
horv is this irpllrenl niracle
rrchievcd'.)

'l {crc \uc use Nabathean
techniques that arc ovcr 2.()00 years

c-rlcl. lt is gcnerally believcd that a

minimunr of 200nm of rainfall pcr
ycrrr is rrquirctl in r)rder lo prlcli.c
agriculturc. However, with the run-
ott principle.50mm ol rainfall is

sufficient', says Svi. u 26-year-old
I)u tchman, \\'ho studicd tropicirl
agricullurc in Holland and tr'ho nou
runs the Nabathcan larm of Abda.
1Okm sorrth of the Kibbutz Seder
Boquer. F{e rvorks with a permancnt
tearn of scvcn or eight people and
,r(cirsi('nJI ftrrtir:rt rulunter't.. Hc i'
cxcitcd h1, the challenge of
prlctising irgriculturc in arid ancl
scnri-aricl zoncs, lncl has allcadl
spcnt one ycar at Abda and iirtcnds
to stav anolher lour years in order ti)
finish his (1()c1or ate.-1'hirtv ycars rgo. Professor
Evenari and other scientists l!onl
the University of Jerusalcnl set out
lo d.monslrirfc tha{ the Nabatheans
rvho livcd in the dcscrt 2.()()0 r'cars
ago werc sell-sufficicnt in looil
production. Nouadars only rt feu
Beilouin trifrcs live lherc ls g'ellas I
lerv Kibhutzim $ho huve manrrgtcd
to grorv produce in thc desert using

tite nrodcrn tcchniqll.\ (,1 th. driD'
ilrigulion svstcm. In r'.rrlr!'r linra\
llrc,( N.rr hrrIl,1r.,'. "l .ar.. ri r: .

scttlcrncnts ir thc Ncgcr. l\\o,rl
thcse. al Abda and Shir tri. hrL',e
bccn rcbuilt fronr thc ruins. -l-hc

experime nt prorecl that Proicssor
Evcnali and his tcam ucrc cLrrrccl
\[l( \.. IIr.lnk\ t(' l]l(.( .t '. 1( nl
lc!lrrlrrlLrc\. Lrr'cr h:r! L lrccn !t,'\\rn..,
in thc desert for more than l{) r,ells.
even during lcars of drought.

Archaeological research carried
out in connection *ith the
experiments on thc farm at Abda
has also revealed that under thc
same climatic conditions as now
(80mm.of rainfall per year). l(1,0(X)
people were probably living at
Abda. 'fhe entire population relied
on the agriculture practised in thc
'wadis' or dry river becls. * lrich lrrrn
into violcnt streanrs altcr lriniull
hcctrtrsc tlrc \\it1cr nrns oll fr0nt lhc
surrLlrndint hill slopcs rrhich arc
totalll hiLrc of vc{ctutior. Ihis
phenomc-non happcns luo or tltrcrc
linl( \.1 \( irr :.rl.l l.r-1. I 't ' t,ll ,r [. .r

hours cach time .

A farm in antiquity
llrt At'drr l,||nr L.\||.i l. ,,1 li\(
hcr lrrt ir .'l tct r.r. cr i rtJ r. 'rrl llI.,i ill
a gadi cnclosecl br hills. ()n thc
surroundint slopcs. th cr hrLvc

rcinforcc-rl the snrall * alls lirst built
bv tlrc,\.-abatherns. Tlicsc rr.rll: arl
nrade in such a \{ai thirl thc\ illi
contcr{c to\\lrds lhc lcrritcc b\
follo*in{ Ihc' line ol th!' :.lqrlc Ihc
catchnrent ared is l0 tinrcs triggci
than thc cultivalc(l plol. In thcor\'.
u hen imm oi rain ll lls o n t hc hillt,-rp
lOmn lrccunrulittcs on the lcrracc
doun belorv. A simple calculzrlion
demonstratcs thc genius of thc
c\stem. ll th< i nnu:rl r':rrnfJl r\
100mm. and the catch mc n t arca is:il
times bigeer than thc culti!ated plot.
and 25 pcr cent of the cluantitv ol
rain can be retained in thc plot. thc
crops rvill receire in addition to thc'
1{)0nm.20 x 25mm or -il)0mm oi
run-off water. totalling 6(X)mm.

The svstem functions r crr simplr :

it causes artificial flooding. After the
rain. each lcrrace which is enclosecl
by u alls becomes a pond and it takcs
two or three days for the Fater to
penetrate the 2 or 3m of loess soil.

It mav seem strrnge to speak of
tloods in the clesert. ln fact. in the
desert rnorc peoplc dic fromthe orchard at Abdu.Alttuut'l'. pcacltcr ,u'd trtit lh'kc' $ttti ttt



,lr,.uninS lh.til 1r.)rll l.tck,.rI ri.tt.'r'
\\ h!' tirc \\ ltcr fours int,l thc witdi,
it is dillicull to escape - one Person
h.r: .tlrerJ,r di.d lhi\ \car.

Computer-aided design of
f low
ln ordcl to use the run-clff
rcch r)lLrucr elllLicnll\. t hree

r\\cnlral lJctors must be taken into
accounl: the intensity ofrainfall. the
t\pe of soil. and the topograPhv.

II C' 't i.,r. nti irlmnl 'rl li.in in
l(l nrinulcs onlt once in clne Vcar. I
rrould still hltrc' entlrtgh ttl gl-or"

cr',.rps . dcclttrcs Sr i. The fact is that
a sullrcrenlly tntense rainlall is

needed to cause a quick llow of
*ater. If the rain is light. the water
soaks into the soil on the way and
$ill not rcach the terrace.

lhsceorrri inlPortillrt facttll is thc
soil lrPc. Locss srtil is tllc bcsl 1\'Pc

l()f rLlr ollirtiglttitln bccltttrt'i1 hltsa
I.rr I:lstic cilP.rcil\ Ior IctiIining
\\ltlar. ll ciin rclilill *iltcr lor nlorc
thiLn r \tlar becluse ol the incr!'diblc
Ir,.ll(:. ,I lhe l'rrtirl.. rir r'
c,rrttll,rscd ol rtlrotrt -lll pcI .cn1 lillc
srrnrl \\ ith Irrlicl.\ \\h(r\c tlilinlcters
nr.l\urt i)c1\\cerr {).I to {).0inlnl. '1(l

pcr' .crrt :ilt ((l.t)5 1() {).0(l-irnnr) irn,l

-\() f.r c.nl cl.ir (lcss ihan
(l 0t)5nrnr)). It i: onll bccausc tli thc
l hick lar cr of locss (2 to f ln) thal thc
n rl' r ..'rl . . . r,nl.ll:.t, 1.' nr\t\ '.1. i ''
lhc dr\ \cus{)n. On it|cragc ther!'arc
t\\" t, ll,r.. ii",'J. l, r rL:rt. F,'t
crlnrplc'. in 1t)71 thcrc \\cre onlv
lllnrn ol r:rin ltrtd rcl thc lrc!'s
\rrr., i', crl

Irinirllr . loposr aph\ plal's ll
crrrciel r olc: I hc slecpc I t he \lt)pc thc
Ilr\l(]r lhc * atct dcsccncls. linti lttc
lcss lirnc thcrc is for i1 1o soak in. \'cl
il thc slopc s graclicnl e\cceds f5 per
ccnt. crosiol irllrblents ltrisc. A
: i.l.lr.r'l . l .,r' rrtttl .'i ial \Llll i'
bcst. An\ olrstuclcs or stoncs in the
c.itchnrcnt lrcii can also allecl lhe
flo\\ of \\ater. So by slightll
modilying the ioPograPhy one can
irnpror,e the cfficiency of the system.
lhrs itlcrr diltcs bitck 1o thc
Nirfralhears u ho rcalizccl ihc
Irl.I\'IrI.Ir|\'( ,'l llrr t, lr'::r.rllrl irr

rclilti(ln 1r) tlte run-r.rif and
arrrnrptcd to rlter it b\ rento\ ing the
ironcs l-his explains the piles of
stones on the hills.'l'odal Sri tlses a
ci)mIu1cr lo delernrinc $ h ich :lilnes
hc shoulrl rc ()\c flonr 1l'te iloPcs.

The Nabatheans and
development
Onec it u.rr hclic\ c(i thirl 1l)L'

\ui.trtlt,..,rr \\\l.nl .()trl(l llC itrC,.l tO

der ekrp lrn uqrictLlturll \\stcnl in tht
Negev dcsert.'l-he Kibbutzinl a1

Sccier Boquer evcn tried ttl combine
l'utlr llr, n|r rtls\.lu t J rJ llt! Jril-
ir r igution systcnl. Ihey soon

rcalizcd thrt llle run-oll system Is

not \\cll suiteLl to modern
.r..:ti.rtlLttt.,,licrrl.J .,'lel) r,'rt:rr,ls
.io.,l r t..1.'. lr( L:.U\( "l tltL

irr(! lilIrl\ (,1 lilinl.rll. lllctclotu lt

rr'ns dccicicd to relv nlore on thc
agricLrltural cle vc lopmcnt oI 'llrird
World countrics because thc real
aim is r'rot only triicle but also self-
suflicicncv in lirod. 'lhctc itrc also
vcry {ood rcasons lir lulllillg 1o

rinrple rrir ieulltrr:rl t, . hrriqtrc: irr

arid countlies bccause j1 is pclssible

th.rt ir lhe rrr'rr flllur( lllc Ill J irl

l( nrpcrirl( c,)urllri\'\_uill 11rr l1'11, 1

lrr: lcttrlc lrc..rtrsr' , 1 ,]\cl-lrll( ll.l\\'
c\ploitirtion. Aiso. irt IsIrcl.
inigating ri'ith saltl watcr from ti]c
\\ilter titble risks spoilinr the soil
ir reversibll. Finally. a signilicant

lr,'p,,ilion ol Ih. * 'rld '
p,rli.lirll,rn li\c. ln .lrlJ / 'rct .i'
sinrilar conditions tct Abcla (less than
S0nrrr ol rainlali per vear) and tltel'
hale mant problenrs survir irtg

For thc lr:'t l0 \'car.s ths lirrme rs at

,\bcla have srtcccssfttllr grown
alnrolri. pistach ios. peachcs and

llpric()Ls. [r:pcrirtlen ts rr ith
\ cgctablcs hrrrc riclclccl ittlerestitl{
rcsLlll\: ilsl)iu irLLls artd .lr ticltokcs

\\'crc piul icu lirrly succcsslrrl
Cirorving cercals on smail plots I)f
lancl has also met with some success

$ith an output of 2.0 tonncs Pcr
hectiLre for $heat, 2.2 tonres Per
lrcctare tbr brrlcy and 1.0 tonnc Pcr
hcctlle filr sunfltlrver.

'l'hc run-oll systcm 0l1trs a

potcntial soluti()n to thc agricultural
problems faced in arid zoncs. Tt

lr,r\L\ lllirl 1r1r'plc r.rrl \urvi\' ill
'lrcir etI ir,'rrnt, trl witlt"ttt tr'.,rtltng
i,' eorrplicrtt Ll rrnJ L rp. n.ir,
te ch n iq ues.

Agroforesty
Al Ahdr lhr \ alio u't'rk on st lcc(inr
11qs .pc c r. s in,,r.ler tl dcttrmilti
thosc nost suited to arid zones
John N{auricc. lt 72-verr-old
horticultulalist. joinccl the Abda
Frrm for I fcw nonths as a

volunt(](]r to I()()k alter the nurser).
'trc.. .tre {hc rt ilulirl t. 

", 
1; 11,'n itt

thc majorit! ol tropical zones and
there is a gro\\'ing belief lhat in most
i.r\c) lrr'cs irl. l'clLCr ilblc l,' tllli\c
in this tvpe of en\ir0nment than
lnnual crops.'For many vears John
has bccn \\'orking to imPtovc the
trees gel]cticall) using gralts llnd
hor nrone!. FIe has inventcd a

techniquc Ii)r thc n'tilliaturizrti(ln of
thc r(r()t svsicnt oi tt ccs u hicll nlcatts
tlrlrt '.rf irrtLt.l,'trrr.,1 I"r l( l)l 'lllillL

(a+

tt't'4
.4-
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,\t,rittl r it'rt .;ltttrt itry the A htlo Itttntht)usct, lll( t ((ottslrtt( !el lcttl(cs ntt(l llr
v ttlls !culing lrtr''tt tltt' tidc rtl tlrc *ndi
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'['\rc Nthtrthcan *ull.s arc rcirtlbrtcrl
[o clutuual v,oter tlohn lo lha ferra(.

clservhcre in thc 'l hird World sttrnci

a bctter chancc of surviving thc long
journcl sincc thcy requirc less water
rrnd carc. Also. thanks to this new
tcclrniciue. tltc sairlin{s dcvelop a

sccondary root systen1 $'hich takes
vcry easily and thc replanting
success rate is 100 per cent.

John. likc Svi. is lL convinccd
supporter of agroforestrv. -l'hc

i)rinciplc of agroforesltr is lh,'
nriring of (lillcrenl spccic\ of trcl\
or pianl\. cach onc cofllplc lcllliilg
and yrrotcctiirg thc othcr, rvhilc
othcrs acl irs rcIcll!-nls il!:ilinsl
ifs!'c1\. ll the ttccs bclorlg i() lhc
san're silccic\. thc\ all lcquile tllc
slme thin! at thc samc tintr', in thc
slnrc plac:e. rvhicir causes seriotts
problenrs in timcs o1 drought.'
cxplirins.lohn. 'li vorr havc clillelent
plirnts thc nectl lrlr \\'atcr an(l
manp0wcr are sprcacl ovcr linlc.
lli. rt ri'ti tltc 1'lrt tt. i,l( rr, t irl

cornpctition. Il therr: is rt drought.
there $ill aNvays bc somc u'hich
survivc bettcr than othcrs ilnLl
conlinuc to prcttlrtcc a croP. ltl thc
'I hird Worltl. DtilnPowcr ciln bc
cmplol ccl olol-c evenlv tllr()tl!lllotlt
lhc velr.

Ai anothct lrrm at Maschash.
irrigated solelv bv thc run-oif
:') .le rn . \r i pe t l, 'rms t xl'e rint. n tt tl t

agroforcstrl'. Fot- cxanlpie in onc
field he mixcd ro\\'s ol sorsllunl.
peas. acrcia irnd cucalyptus. ln thc
world there are 2(){).(100 species of
plants. I um cttnrinccd tllat anlong
(his richncss *,c can fincl trccs
adapted to arid regiotrs. It's
important to discover multipurpose
species w hich
simultlncousiv fruit

p rovidc
lor foocl.

ir--liligc lLrr loriritt rt;til \r" \!l 1L'r

corrking lLnrl hcrtt itt:-
'\\ c uoulil likc t(r .raiLl. it rrrL,tlll

llLrl]r thltt i\ lolllll\ .rii s!Lillrlrrli.
*hiih has u icu rttrirtlltl' rrttti slri.ll
Lrncc rt'trtin ('rlllrl(r\ 5 illa .,llalarli
-\_irlrlilltclIr ci\tctN\ loi \\ lllar
slorlqc. lrr buiiLl tlr. hlLr'.'. tlt. 

"uscd thc hig \lon.s IILrrrl 1ll. ()lrl

to*n ol .-\bdlt. \\illt tltcsc 't,rllc'
lll( 1 n" rr;,.l ll :.i:

conrlitioninL tlesIi11 \tlllllller
lcnrpclirtures ol l5 to .11) ( .'

I lrtst sinrplc tecliniqLr.\ ill (' l()N
in cost an(l c n bc cilsilY nlrl\tarc(l lr\
larrrcrsl to poor Pcople in ltricl la nr I'
thc),migirl lell provitle thc kr'r iLr

lttriirring scll-suiliccncr in ltrLrtl. )

'l:arrc rc\cnir l! !1a.rrl .\t'rJL.rr..
.l rgricrllturr crr 1orr.s ,trr1.\ I I'}l li
rnliir iilior. cl\. 14S. ( ll li)li /tLir.ll
S$ irTrrlxnd.

li\cnrri. Nl . Ilk kr -trll l,if,r. l()ll

llrurn irnd \ftrr\\rJnn. li, l.rrrL:.rLL r,rr l.r'
(]oftirctL'{l irl \lrrlirr. (ii,l,rJ.t. li ir .c (lr'
\Lris{)n,t N.uvc\. .ltllltl S.rLnr Irr..rr
Nl,rnilinrr)r IrriiIlcr For iurlh.rinlr,'frrlr."l
rboLrl ihc fann. rcrLderr ran \rii. n)r I).'.ri
Run-off F.rrJn Unrt. .lircoh Il[ru\tirn Ir'rrluir
lor Ilc\ert Rcscilrch. sl{lt)(l S.d.r ll(,(rtLrr.
IsrilcI
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