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AgrcDlture and Water Resources
Im SaudI ArAbia

lntroDuc1lon ;

upplying food for a prospeIivc warld production will reuire in th؟ 
near future A gianr inUrease in cereلa s producion. Prodwncia irpov¢­
trcnt can be AEhievcd by incrcasing thc ot1 #rea of Ar:bi¢ land utilicd.

Irrigation is oRe means af impretingب١ he (otl volue or reliability uf
agriulurl producuiOn by nanaging wRer for crops Water coinnt5 to
he A wital pan of food. The reunIirEIEut Itr waler pf pla1!s cultivateu for
human nutrition are ronsirttrhle, NUL ٤ven thc most Trdtgrestiv٤

٤٠٢:1١٩٢'٤f4UX].5tX hilreachievenCnTS can ttl١٤r thc t:ct thitل٤ rotechDiLaبرة 
mnre ar€ nCCTs&:1ry for tht produwlion DF cI:e kil«'٢٦m r٢٢rg:ii١١٣y i١١٠-
1٤r.

Wcld fod nay be suficicnl in [aal. but tlis ducs ١١٩» s٤١\٧e ٢e p0-
[l:+١1, for it cannot bc distriEyLeu i} the rcquIred ma١rr d١1e I٤ aliIi:l,
Eeutuie and sociAl prublens.

l٠0٤1d predretioI nust He s٤٤1e ٤I:rEr! i٢١ thc :٤٤'٠ « cCIs1٦/1١١١, :i13
:5]١ei،!!y it urلذ ا٤ gi٠١١ a» i٢١1hi6 atiscs demands U١1 w٤l١٧٩١١١١٢٤٩٦٨٤٢
f:١lOr li ili1٢٤l 'H١٤٤١n١١:l$.uDi Arabia, iHce 3 c اة i1٩ لذ :الاir

d::e!rpnTML.

Th: mn ef thIy perr is t0 slrw l١0w T١ ؟ A ١١٠١٠٤٤١٤٤\il٢١٠i٢٠١١٢٠٠٤ ا
L!٥٤١١١f food s11:ply hy a٤irg: ا ٤!١enti.4i ٩٠1 :1gri.±l.u١٤،

TIe ١::uin ves ناcu زt ن of ariLulturAl de1 E٠p١٢١١٤ a٢٤: {ا١a rais¢ ٢٤r
١h٤.r١ بe Lhe welfae uF nIral p:'pl. ?} 1o nnimiاله نزا e، iutuن٥١١١ ذ١ 

oaInury's dependcnce on inpoHrted Food, 3] Io release sumls halrur Fr
eHIploynenl on other eUtOrs, { ه to inercav ١h٢٤٤4٥0Iree5 of 1he rOuntry,
not to dcpcrd on oil re9Ourنu E٩ only As A tia K=cLr.

Thse abjeetives wi be rising produulivity iI Egrieulture d صة bring ng أ
morr lanD 1nto prouEtion wheTE wATF rG5uHrEe pcnnit ir ':Rr tliHe£ wilh
a balancd progrTmme of regio1 a d4velcPInenLل
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The last fgure٩ of Area cultivatcd, prdduetian, imprts And expUrts Ere
very imnertant ta Lhc sandy, sinيu th٤ agnicrtur! deveiopmTenl is gDing
fas1 in the las years, bul to tbtait١ thesE figures is very difficul and mostly

.I$1لا u Eدا 

1 - 4rographlcal Features of 5audl hrwhl

«di rahiz ذ ocuupies fuur fifuhy of 1hc Arahian Peninsula. lt is unc tf
١ lage6١ ad mRst rd vounlries of the Midulc Eas. t٤٢0vtrs an area f

. 9 . .2.24i} KIr. it eLeuds AhuuL 12L) km fror north tu souLh, and a similar
lt is bdarde 1o thE wvst by th Red SeA, Ia thei+1anuc fro cast to wesن٤ 

:s١ hy tl¢ ArahiAu Gull, tu the torth by JurdAn, lraq aRd Kuwait, anD to
٢h٤ ،60uth ty ths YenIen 8raH Repblie, (he Penplc's DcIinvraLie Repuhtie

.nd ()1t٢ لةe١Enن١٢ 

١١'5 ٤p7٤r: phy h:5ذ HvEI1 v1&3td hy ١rز iu:إ tlting a:: upHit t Ihe
١٢١٧٠٠٤٤١١١argin٩ of th Arahia Hentitsuاa (Fig.l}.

٩\١:: ah Ht les ن' :٤ 1ruw 1!a1:١٣١l!9se widIh 7Aries fton1 un pls
٥١١١٩٦her The vcastal plnin٩ which ٤re h ت Fy لraElrie غ KE١6i٧¢١11ذ r.

sh:rd au 14sa tields ure atcd «Tehana». Easl of ٢hes veaR: pl:Is أ
٢١N٦٤ 1nE nf ligh mwnIairs HrukEn by greذ l vulLeys f whieh 1h 1nu94
i٤٢١:٤٤١١١٢٢ Wad١ 8l-hin١, Wadi Yarhu and Wai Fatma.

ln hsir, Wذ i Atud and Eisha are thc mDst impsran١ Wخ ties, 'THe
.٦٧٤٢'١hأ ا٤٤ ia!{١1٤80\٧ ؟٤f tuuI:itIs iب٧ ±uF thiy rIgiح٣!١١٤ 
٦t ا:١ أ th «ast Pl.iIIal thr <ilItly thc flUoa 6 at٤n wsh 18٤، 54u٠0٠٩ ا٠

,١r tcrt:lU٤!!.:ben١lue landl nf tlese [:i١٢a Fewtه» 

The highcRt mcurtains ٤rc ١n Asir whr Aks ح ri%e L٥ Oer $07X fecr.
EAs٢ 0f ١his rHye ١١f ٠٢١١e٠٤1:ns lie4 th N:jd pla'cن١ with an ٧vr?gt
heiار t ،1f4١w١ 1a 6١٢h0} F:٤1. The le41١n1 d10p٧ (w 2٤8K te٤!٤t ٢h0 A}-dhna
٨hieh f:ws Ile ArAbiau €i\4!f. Tle najd [l:uvmu exIEnds Kath-٤rd tu
Wخ ui 4l.l٤١٤-١٤٤١٠ tl١٢١٠١٩١٤١٤'٠٤٢٠١ld ١١٥h٠ R0! l-kHli {tl!٤ emn;0  و

(.arrer4 ا

T ٤h neh، Lhe plauts f Naid Cxte!uds f+١r ١٤،١y 9tN) ١>١lvs ١٦:1٩1 H:5rl
.brdvr١ تhe Iraqi and ،lorearinLil Ihr juiن١ 
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Therg Are nuobe of mauntains reasق in tjd whleb »r iه ptbع
west 1 north-west imo te Mofd, The Kofud ٤r٤ wAndy httوا , eAtaetl٢­

rai flls, theلآ by tbe lact that lt rerAins dry without vEgetation utلص 
.e fUr graingا rea iR then trensfOrma inuo fErtie palUres suitabف 

A greaI number of marshes are 4GattEred thraugh out the NAjd. These
are :unsidere remnams of lnlAnd sEa whish exlsted in Ercient geulogical
imcs

Cn the eastenn side a Al.dahnA, Lhe lAnd gnaduAlly deelines rowards sea
hve: lug ة the Arahlan Gulf whre th ail fields ate stLalrd. The regiuni
te re) «AlHasa». This ls 8T arA tndcrlaiN ty €Rtensive ater-tai٠«»,
ms ٠1f ١hleh par ة to be tvuhArged franr infreuuent lcal rainfall, Most,
hUw٤٧€E, a€ Dot.
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Water deelOprTwe١ in Saadi Ara
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The Eoast itelf is exLremnely isregukar as xandy plaint marshcs And saN
flat9 mergc almosr impercepiHy wز h [hesen, 8s A result, the land surfaم c
iwnstahte wh wauer rising in platcs almast te thr surface, while the sea is
hallow ٩nd full at" shaals and refs tur an uxtendu disance Uffshore

2he Duthع Nd ة east 1 5Rت d١ 4raha are «cpi d H٠٠٧ of 1h٤ largsL
sanu deteu& i the worlu {the enpty quarle1}. EeriIg ٥er 5t,0 Km,
And measuIing OsEr 12 km by 300 km, The Arew t٥ whiehgerhapF not
aل wys a@:uralely, u eل nanwe Kub 8l-khali {h mpty ا qtarle} is ,ivenع is
far from unrform, hu £onHits u' wn irregIlar Lild Basir thA} !ies uا an
Aال itude of about 1C mln the west to vcTy lFttle abov¢ seA-leel in the eam
mnd sruth.eagt'',

2 - <bmate
Eccpt ln AsIR, the &otntry hnas 4 deRert Elimate، Ower the coumry as a

wholc, mean precipiuation is thught tg be ebout 50 mm pe aNrum. In
sOmne pans of the empy quater rinl conditioN may previl for A
n4mber oF ycars, while in cantrast pف af IhE bighlend esن of the
sDuth-west m yق rceive more than 80 mm in single ق srason A كم reEul of
the inflvunce of the mdnsoN [thlE ( لا

PreeipiuArion in the nonhen pant afth¢ cotry is generally th¢ result °
cycloale Lifing Asaeiated wlth the east wErd passag of dcpreالiony frou
trhe Bediterraran regioN, the incideace pf tHexc weathe systes is rOr­
mally confncd to the wrtEr monts and it i٩ at thi1 time thar mAsimum
preclptatlon tDais wre recdrded. The porLon a! &audl Aratla snuth of a
ine from approximtely Madina to Rlyadh comes under the 1nftenc ofا 
th¢ smmer south-weAt mansoon@#}, he northward$ penrraiion of this
sysfem is highly variable yeAr to year, mAking lt difIkel to a cssمي the ef­
fet1s r precipilation with any ,eeraceyة but in gcrere, summer Tmpn­
±0n) preiptallqn Ingreasc6 ،s A proportion of the wota Jn a sautheIly
.d rcctianن FoI eAmplE, At Taif sbdul 40 gercct of annual precipilation

ptembcr eompred with only hE ع&30 sx month period Apritoا ecUrer fnن 
pcret ,disهh قد

9اس دوا«د

(1} W.B. Fher, 3T Middleع ,4E tع Landa, I976, . .م417
&) Peer Bmat, Water u dه deweloصp ent aا &audf Araba,

lالطمT apعلا [o ,oa ,ل 4ما Wمl. , ا43 pan 1, 1977.
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١٦٥
١٧7٦
1972
١٧73
 +"!ا
٢٦٦٤
1 :لا
1 و٦٦

١٧-٢

١72 ي
14,8
١317
229,٦

 .لا·3
-4.١
١77,0

257,7
61.6
4.2

١29.2
87,٢
١06,3
{05.,٥
26,6
24,8
26.t
3١.٧
$7,0
#Tt١

-74,١
4.4
47,2
77.1
I3.9
136.±
332.6

235,9
8,7

1 .لا6

82,9
14,3
I03,8
39,
0,7

77 و,
2.2
5.6

17 م,
27,K

269
108,
26,3
213,0

٢0 ,ز٦
74,8
182,9
12٩,٦
١n8,2
.،nL.٨

114,4
113.6
98,8

21s,٥
117.3
1١6,5
38,4
176.8
496
١2٩,٦

342,9
16,4
13,9
97,١
١63,٦
361,3
283,5
215.8
158.4
2١٢

5 :--. C:٤٤١١١٠ $:-1w٤!gieله D.اير ±I،،'it، anei 49.nl:.:

Bet'-ri%١g141'1 ب٩P' :¥aI٤٢٤6 4! h,P رi ج:11١ تلإ::5 ذا r:'.٠; 4l٠١١٦١١١٤ ر٢٠٠١٤٤nrl١4
٤٠٠-:٠٩٤٩٤١٠٠٠w٩٢٢٦٤٠٤٨'١٤١ 5٢ C n ز ٢h¢N11٢al ٠ndasl٤١٢ 'ز٠١١'٤٥٦٠h¢

١٤:':.٥٢ the itUIsv S:mrier #7.4, n ةi: إ٧081٠ igL١4 ؟ l6r %N ولاذ؟ i! ا، &t ±
.urFaes>٦٤٤13٢٣٢I٦٤١nnun ftnn١١'١'}١f 30¥) mI. T٧86{٤١١ افة١gا١;٠ .ا١\٠٢٦ 

o:'r ،:antkiiiamy ٤ure f61a cnlW i١ {h, hiwhtn4٢١١١٢١٩٩٤-.:٢٠٦٢h٤$٤:٢
1٠٤٢١٢٤ ra..ning ma ح Io [h٤ Re Saa Cb?st/.me. n U1, ,a91 ا 1m­
prture in winter moderae considerabالy aلmos! wery wheE and in th¢
١٤١١٤٤i٤٠١٣lae٤١٤ ul ١he turh and' in the hl .handy ي treeing «vwdiions an
!٠-.٤٤١٠٠i٤١,v1-

3- لأد»$

Hu!ا f the sail is (ertIle whet irriyAled, lnprmer {rrgRIivn, l٤٠٩٦٤w٤٢,
-3.-rb:d rhc pohlen1 f saliaatiOn, whieh prEs¢٤Is 4 gmave Ihreal 4
l1 (9. pir ;iuerlaR ة i¢at-!٤T ARhiت . JLrewlI primrly و fr0I l¢:lHig

eذ epwit 01f $l?», 1wne ant prSS1unn « thc 'rl١ هheFtn١1١ إنه داىhFن 
H١١\٢١٤-9!ativ tfcet [3@dلا d hy %t١٤'٢ <urii٤ lul $:lios sil٥

 ك&-

 د،

٤



kmqwn a9 dcرsr marl ٩ermlt, ج Timد cd agrieultyrl prodyuta٦ with  الد
rغiتE tلa t crups, uuh ة wa dat€ p:l , mف when the surFaae nUt وز ttusted la sur٠
fةعe .pan الaظ Theer mفn» are mo9 ptcNinent in HcgMz ndه in Eaten
Aز ia. [ner ،rrme U:9s n٤ 4٣gEtIvN n ك grow 05 rHe nusty sلa t paa +It
timetOnE panel}.

Sand-vercd areu٢ ar <0itable [ur wgrivulue iF ufiieiem:y ا ١a!:! L.
0ne of the nz6٩t <rious liniring faRtors in 1Hcir Tsr is thE s%ephiliry nf
duaes ta shiftin &ccording t the wind. Tis mobiliLy, often r¢تنu iny 4
fec1 ٧ year, hAs mnadE tke dunes a [rae threa1 16 oasi pariularHy to thos
1n A -hل .a aي 'The cerrwsnl ha٤ wndertnksn Tuunrtcmwca!١res، ±5١}1 3%
pأanting Uyer, 6'XX0,{R 1anaarisk nnd ة ruealyj91s ٢2ec3 against thE Dvns,
ercding #atud fenee anu 31;ing 1l wind:8rd of بك the i::1¢5 wt١

.staHitiLe tleNsphalr tق٥ 

a, soد {n A!-lل d and Aز y ir taلأ il ifounwd nainعؤ hevy wand-grayelم 
not suitable for cvlLvatiom. l produces a huRuriaml, but epheraittal $e٤٢!a­
ioty following desert rin9 wbieh is eRE!!sst fUr grazing.

-r!y itن potential when prupأ v goud agrieulturق١ ails whieh h&امدن 
suils areع Thو. igarcd are found predominattly i the Nayd highland؟ 

yey and basiwlly nor eultivable. but when mixed with sand, thyareن4ف 
highly prouctive,

The best soils are the alluvi] sails ٥f thg wadi banks. Rich And ferrle
sandy-oam sols, they Are irttnsively culUi»ated, mait!ly for &ereal-

{eterRrsouدttr 
٣AlerSurfeee#ي 

Hater in &sud! ArabiaIs Wimiwng ف cnstraint [or agriyultur tevelap
mEnt. The rounIry has no peanent nivers of hodies Df water. Th٤ wadi
ontain water gDly aRer raiM and then for only 4 shor pcriod, bt Wulerث 

hleh scps through the poous surfa¢ Fs trapned 4hove fmpervibus rekير 
lي yerG undcrgrOumd.,

 ««««تدد<د«د دب

{} Noman C Walpole.
Arc٥ Bandbook #or Sal Arabia,
New Yark, 1971, p. 18.
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couratry of deser1 climale the distinetive trAit of 1he land is ofفم٥ 
codrwe insuffieLeni prceeipitAtitN. The EverAgc annount at rulnfAll I9 newe

r٣:١L. thetgh h8avy shcwery may occur Grasiorally. higlnt rainfall# onyي 
١٤t. thr xoil surfaLe an usuatHy Evaporate withont hBv'}ng Any sppreUiAble
ctfeet, The concept ٥ إ efTeeise rainfAll has becn prOposEd, this is the
m=iithLm amont df rainfall, dcUuring cn a singlr casionي th!8L cnsures ar
lu6٤ 3Orle wxTer storuge ١nde faworrabte snil couditians. Ta b
٢43٠:$٤٠ttly 1afe ft evapration, the rsin ١II'E ptIct rit 1o A der'?h# At
l٣٨9٤٩012 eaf . لا The anourt nctded tbr this has been stimn:sd at 15 to
2N i٥١٢ بج١' silاي : Rti١fal1. THe ٨n/a] ٤1f:٢i6٢ r.::4:!١ (،٩١١٤0 ٤٠٠١ ؤ

٦٢:٦-٠-::١٥٤٤ atuut oa-thir oF ١١e twal rainfAll,

1i١٠ ih:in-· ت1٠ ol 1he raittHl ،rd r خiFrcisew٤: نث 1'hIr14iu- «F :٤ tidN1
,JnainTunl EIp rwirvmgnt}'لا٥ Fidا، لإ ncnisfUre>1,١١%١١;١ ز آن از·
­r٢١١٢¢٧٢'٠ فh٤anا١ A erid of dryh.٢٤rn9 :» yild l٠٤٠hن٤٠١١٤.٧١٠٠: 

i:gofarl٩ill have ١rv:1١4rsffe-٠٢nt yi8!dv [n if ir ٠:٤u١١٢0 ، .١rlier
:٦٢ l،٤I٣ i١١١l ٤r01iitg P:ri:ud.

١٦٤٠٠٩:٢٤'٠٠١١٤٤١٤٥٢:٩٤٧١٧i١١٤3y ٢٤du٠' لز٤٢٦١i-١.٠٠i-٠١٤:٠.1 ٠٠٠٦٩٤ ri١-
1!٤',١٩i٠0:0.m ١٤ 4.4t٤ l'd;٢،1g and F'١١٢٤i٢٠٣1,,4i .: 1r-2:٢٠١٤'١١٤

,٩t:±eh40l٤1١H٠٢:.:P٢٠٠ -٠-٤٤١1١-٩٤١٩١١٩١٠١h, rai١١s 3;,4raFi٠:1 ,:ا٤٤١
:-: ١٤--=١١\٠١ [ء٠٠ -ih:-Ii.١٤١١nft' ١5 i :il:١٢ ج: ٤ud ni٢1٩;١٦٠٢:٤١٢-٠١.٠٤:٠١٠١h

{iu نu اwe ق: uerits IhE UHIILy u twا f prEEpitض 

A, ٦H,-6١٠'h-١ es٢ regi} whil ineludu4و sir ،3I:١١٢٢,٧1, ٦ :h.nnn:r. H:i٤١­
٢iIr ¢r٤٩well٤1٠١,١١٤-4٧١٠١٠٠٨'.٤0Nn٢١١٦٤٩l{٤٤ لte ١;٩ إ01٦٠1 و3:1-00

i٤M١i١, 511:a1اي ا]٠: eiر٦ i!:١٤٦29i٩ ي١٦٤٦-٦٠!١١١٠٩٤٧١١٠٠٠٠٣١٠٩٠٦٢٠-١,٠irh,
f١١٤١٤٤٦. ه in Ji1riH-٤ir١ 814F;5 11::¢l.:- t\٠'٤١-:٩٢٤١١٠٩١٧'١1٤:٢٤٢١l٠

urrve tال:١١!٣٩١٢١٠; nxر grenlH tr،l dlvvlwلآ s!،:4. 3n ا8 laي.: 
},H!1Rت 

.i٠hا r(1)1 د
1- r0ر٠ [;rlueI :;١ 004 .٩٤٤d [v ,i08١٩ ر

٤٢de١ 1972, . .م26
{2) Mfrslry'w&1f Agrwntture ,ater :دية ؟

.6 GnidE 4 l ذ١gricnnitur م lwesrnnEE in 5 lud1 ز 8ratoa,
5.A. 1I79 p. 34.
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B, Theother arts ح of he counLry where precipitaLon ikO. Agrieultلفru 
developmcnt i3 prsible where wrdergroutd wAIer restTces Mre
availuble aTd thEir vtilization is IeasibLe.

e ofو drvUlnpmnent «u¥ taken in considcrarion, the uأ Fttliuraي- inee a؟ 
wa١٤r in٦pr ٤d. wirh ١he cajvil،14أ auily arallablc fro «il, audi ؟؟ Arbs
h.:3 imlialvاd a rtberaf furrher tes «lupneas, $1 dauntx a'e already huill
٥٦٤T the last t٢٤1 ygrglhl.

T\٩.١٤ d4r١;5 e ن¢»٢6٩$ ٢ ا purId£, wuaF:}} puvidiy dmtkiy Walcr, i٢­
١ i.:;n= 8g:1rl١ ur;] latd, ٦nd 1urvقA irg ififtRtIu sن a« tg reehلi Eu
٤٤autذ wai¢٢ 5waL١١3r% for م Blood ntrcl.

٢h ٧m? ٠ ا $=e! Iaurkr 1n d uه h٤٩ beI Lht v«uplction f the lag d:0H
nC:tr Ji:ن » in #sir it 397() {51 millron m") ١o prowd irriguLion WaIcr for
$ontl4X 1$R heetay,f?}, The Nagradam is RhE karges with a vepaui.
٢y aF 25 mtlian ١". Cther imnrtant dRns are FlEar, Duryah Mhhu,
R« ١an ك a .؟uل ,t أ Laban, Thadk and HaifEh {rable 2).

B - Connd Wwter
ns, siruAgcd 6l A rtihraleع tcs ir pOrusف waTer tall avetilLlihل٤ 

r:[h tielow the soil usuFaveis Known as grsud water. The upper StrlaRee
١٥f ٢h٤٤aturard oue ج is &eا ths water-iable. Waer th34 is heel above the
٤٤١١r-tahle by api!lary f'،re ls aAtled th¢ aillary ت triر e (Fig. 2). The

f waLer bckn ueperd oNب nneInlة hiekILEss vf 1he apillay Frire. atu tfE،لا 
sal rex1ure. T'he kHer llri UF th;: wuL#ه,ا D A١١ue !r¢Ll١J٤ عز a lن wlich th
.nderlying rork is praetically impemeahle to ww!±r.

{1} Saudi Arubia Honetary AيeMy. Arruual epn 1981, p, 66.
{2) Reter BeNumnt,

Th٤ Miudle East, Bnistol, 1977. . .م32
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٩٠im da m lDه Arebh رdن
،

%Ame L ng!bه HLgh 51arege TEpaeify
l٨ meles 1n m٤te3 MIltlnn m.

Ji8an١ 35 5١
Najrn 26١ 6 ٢4
Rear 4} 14 3،8
Driyah 3&i) ٦ لا5

Ra Sudair ك1، 554 14 3

AHl: 350 33  ،د34

Lahut١ 5U) ١2 2

T٦٠٤k $5 ٦ 2

R5-٦٢٠٦5 7w} 9,5  ،ا3
Tutt1 2١ لإلا0  «ا

Li:٩ 19 45 1٩٦

4٤ انن 4$0 ١1 ٦

2u2٨١١٦١٢٤١١٢٢٤1٢٤ af AprIEnltIr url Wc ١i [ا5 لاذ Arة bنلان 

 ,أ٠ و،
 ا ب:٢ إ٠٠٠ ه٤١ #.، ،

 ةر ._زة0 د«; ب-: ،٦.•..

 :ا يإي .-سب
 ا٣ ز أ أي ::وي :ة .ة-ن "ج:}'ه ث.ت,جة.. :ي

٢i 2. G٢٩w٠1 ٧٤٤t٤'٢٤١١١٣3 ٠١ul h; s ا
,rtuIر .urvv, Lذة؟ 

Crnp Prruetiou i Aritl Reyi0?Is,
L «ndnn ١٧72, ١. 147,
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puring wct rriudذ , ar follwing coNtinous lnlgaior3, th watEr-uabIe
٢i٩٤s, whdre a4 durirg dry peroids, Heaw wivbdrtwwel9 wلأ l cAuseu watcr­
table 1o fall, Tf [ucre is Meimyervidus layer beween th groud-!cr And
the oilو .urface ة the fommer is knasn As ''ptrتer ui" a rن "free" grord­
water! h}.

Th4 r9٩١R?-w ع ٤'4r rescrvnir ur a u uiFirه an9}6s ٤f aLiratud ؟ porrs rdck
mة Rcrials ahal are sufliciell} pemeabl for tlي warer t mwe IhroRgh
thenr t4 ٤rivitv wird yict wwatUT freely tO wel9 {Fig. .3].

4irntd!-٨ 3Ief ti8tIs rrl:ivEly FdtIF1!t $urFi& ¢n he tsd y ا plants. A±
a f ryc ف eurueuratisn uf rots dEvcops in I4 cap!lmry Iring± aave t

٤٩١er-٢ :h:e, ٤٤٤E ٤١ 4npcrAEy rise in [he ٣¥Ur-٤thl nl 'at£ ؤن ­n ا0
,Fng Ie rOosا iaلا nrage by sphyد idertle aك 

'Th y5٤11اي :@w aIvr tEseruirs ar the sOute ol walr {N wls aر d sprngs
he fldw of sreanux during rain!Uss periuds. GJruNU-vaIer ir [he mraiة ndن 

$nur٥٧f Wutr $tpply in dry rgids، GrDIwu-8teT res'r+ ois r ل in
dynamiي lmF: with pedipiation, tkapnruLion wnd drainag4 tt the Kea.

TaBre .3
#ain Auulfer ln Suudi Arlnis

 الأuلا٧٣

١aq
Wajid
Tkuk
Miniar
A1.S،7وو d
A[-Ma٤i

m-5rruNnLuaا 
Duram
NeojenL-

3تمrY6 ماي

٤r

2

 ي

4
4
4
4

E ذ diknxs4 رrrbم 
{ ٢ee}

6٢X)٩٢٢)

950
150 - ٢7
5)

N6 لإ

 [لأ؟

2n
35
30 ل

 جيلا.

13(k7 x 24t kn
3u! 3 25 ku
#٧ x (50 km
8١{¥٢ {#} [n

kn0بن 
١45٧٢٥Y} k١85
1t٩٢} Ku١'
n,a
١١,

5ure : MinisLry of Agnivallute and Warer,
,uide t6 agriulural invcstmenL in 5.A.,  ،. جر1975

Extends into kuwait, ra4, and hahrain,
&L, Arnon, corpproduction in Arid Regions
Lمndon 1972, zwal. I p. H4,
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h١٤ c5١Lr٤sl 1 :. '٢ee ز' ,zppli±6: ؟ th dcvelewpmuemt f .uundعت wateT
٢٤6١٦٤1'٥٣ in relativety fa1١ انunp5iYe, wN isthcrcfer¢ A mAjar fator
in tl٤ eunoua31ي r% :lu٢١1 "1 ١f ه prid region% ٨¥ t Eaudi 8rAh

l1 .di #;al00٠4. -mdع d-٩0٠٢t is th main souree aF w:trr fa
aIaultuRe and ١rban 1«. ManwRtifers h6١e ten lieated, thc ns
imgwHrAM1 are liةted in lable 5 in the grtفx strveyed 6F4ة. ).

 -ض يو بون

\)
"

 'جي,
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،
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٨L $u
٨4 HH

٤1 ٢wAR&  ن
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Fiبر ، : DdsitaL0ث١١ af 4'arioss Areas nf Saudi Arabiu
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Th٤ sa9 aquifer tn th narh upplies waLer to Cassin and Tabuk ares.
nruallyithout arfccing rheة nd wbaut 315 miln m? nuld be pumpdه 

water level. In Qastim. some alfs ن haee A disclurgc apacityه f ن [5
galonsminute, Wgtewyatily is cxellen4 and seltble salts rangr hrI١٧٤en
450 an 8 pars per millai tppm}

Th٤ Tahuk aquifcr is lso ه Mmprtant for agrieuhur¢ in the Cassim nr ى
Tahk areas. lt i% e%limAred th74ت ) eilien mw a±ا be sed: ا acnن ly

thrnl deTrimental effeEts. Wacr @ualiIy l ٢aod ع and satuhke t4 noL
19alk vxeeed t8) ppn-

Agriultc 1n Wad١ Duwa8€r rca ة dcpnds on Lh Wajid ي aquiFsr far
grqund waner Water diseharge reaches 80 gdtldnsrmIrute in seme Cas٤٩,
and waler quality 1٩ gmd {400 t600 ppm4,

The Minur aguiftr in the cearلA region is recharged with aleur 7O
millia١ m? per year. I is used for grihure م in rhe Khar tgion and f
the qpitل Riyadh. Water quallTy is im تعه aNd reعa hes I20 ppm.

The UmBrdhLpa aruifer is aN imptrtAnt «\ree af water {or thc
easter» reEitn, Tt is uilired for agriuultare i a iلن Al-triyah and the
Naradh proiet wells dug ١n this aquifer anت di«±hurge wp te 30

.lDn٠٠mimuleعaأ 

T٤٤ A١٠H٤٩a reg١ utiizcs 1uater Irum Brujcnc aد rFr for agreu#1rl
pwnpues and wAter uuafity 9 mEdium.

In Qauif. Dammam and A}-FHnbar, &griculture deperdy mn thE Danam
atuHter. Warer quality does not exceed I30 ppI antd discharge ot wells
does not exceed l@ gallon35minute.

Many wels hAve been dug in wanou pNs of the couury qver th¢ yEars. n
ccnin weAs, the presure ٥n wاer use h bcenفم wcry hgh, And the er­
treaio dcpleted تقط roundي wAter supplie. CORseucmtly. the dniliing of
ns wels mا st be Approwe by the Mنntry of Agrclture sn Water. tn
other , عerم water reera are hugt, the اNاdل ptentlal for grieulturلة 
developaent f6 cousIderable. The LrDporAn4 wel dug ln rhe aruنfer wrقae 
re given tn tablc  م4

 ثلا د

 ا«



3. 8grcuture in gudl ؟ Areblد 
A. EvoluLon of Aprieultue

BecAuse of the srarciy of Evلنa able wAter resturs, wasl urcas of Le
ceuntry wre utilized only by nomAds wh6 1Awel long distarvEو with thcir
Hcrds in search f م th rwss ع which wprings up afer thc erreiiu rain9.
PAEtorellsmn, therefore hفa been uraditioHally 1le most i puant ج source of
agriultural inuamt،

Table 4
M1٥in Mells ٩111g ln 7٥riuus regFons ¢f 5nw mhlA

1.٤'u1١١٤ IAep١h ي#w م1٣٢ ٧٠f well h٥re1)4 يو 4atr uul#[3لا 
(nvteTب}٩ pallonw, mirE4٤ ppm oluhHeو  والة

٠٠--٠٠ م.

FaHid 5A] 1,SC6 1,Cy١ 650
Cus51r 5a 850 ي 50 7٢2

wuth ض4H2.R. م٢٤١٢ 1,40] 4r Uكة 
TAbuk 1ahuk 25 250 65٦
Kamda Wajid 7 زذو l,6١8 710
$u yl ذا waj:d 1,318 1.20 490
5albokh Miryur 1,7&) 1,(x 1,270
Bweib Mirjur ١,983 955 1,536
Nisah AF-Bayyad 220 39١ ؟50
Hafuf Neojene 10) 2.{K8 1,20
Sharduruh'aز id 1.150 58 60 ث

,ArHAuud١:5ا Mnisry of AEricurLTc an W٤1٤r:١ نrالا 

Ngrieul!١r:l dcvelprrerL wwas takE ١ ا ف 'ge !trlher in٤ [77 w١١٤n١ Ih١١
Saud'٤ firante minister Shcikh Abdullah $ulina iustallcd a uumter F
PurHp5, aa1 lrai farmer and a palestinian vegctahl r١٤٢ in٦ tl Uavis tf
A]-khAr}, st of KiyadH, Frun sTnة ll beyinn1ngs, ths rujcet ر hlassuetأ 
ina i {2tgذ-؟ ale . xprimetal ج fArm with thr s&FsFrte l ب A#3rrco and

• ٠٠ 56Let961Ye AInritI aEriUulurأة misvuug! ! ا Abeut l2 k are beIni
ultivated at 4l.kh،rز and an addiuutal. 3 kn ? ر al ngighuHurigt khafs
Daghra, largvly with ١h¢ heln ef ٤navhis :nd prInarily for the Hiyadh
narkct.

,Peer Bearwnl)ا} 
The Middle East, Pristol 1977, p. 319,
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The Al-kharj projet wفa {ollawed in the LAte by ا9ج0 و' the establihment
of experimental farms n d fferentت party of th cquIry, and an wrLAr.k wكه 
lanehed on the problems of SauDi ArabiA's largcst oesis A4-HAsa. Al­
Haوa had been suffering from severe depression, Population pressure had
trcome exTreme snd was iTCrcasing, while the cuNivAted Arta wA٩ GOn٠
tinully being diminishEd by driftig san arud saliniy. DAte palms, the
main ٤Ftp, were luw yielding, artlyح because af heir age and partly
beeanwe of A ligh warer tة blE, Watcr tlaugh abndat. wa% ineffieiently
used.

Artasp1$ tu inprvc thc siltatiaI byذ in١ ]949. CRop i1 ك rsi1ivaticر 
8١١٠r1uuved, inuproved strains were Enplcyed and rhe ١IU uf ater ؟ i>­
[rG' ed. Punips allcwed Ic e%renriru of irrigation, 1vHil ٤h¢ oIstruLirn
٥f ١h¢ Al- danmam to kiyadh railway, anD the subseuueuu nlpleticn ن ut
١IadEr١1 r1٦us, has 5ohe rhd ٢I:Irkciing [ruhlrn by alrwin ٢FpIrt tu the

,l setrlEIEit+ :t t!e ther«ذ nd، atud 1 the Lhriigذ wne h١٤.p:talءت 

T٤٦ جر١١٤٤٢٤٤tt٤ hA6, v57eث :!ly &inee [962 1:ai eة s& i١s ::itenitIl r
:7!:n١٥١٧١1ي:٩:: agnLultrE i? ieUl{٤١١ نث r} irUrv٤٣ a :ieIl± ع tttl .rrwcliun١ ر٦

h: :lnt uhis Lhru!gh l. .iot ا::l:r ثrE ا 1hc iLreuLuclitn uf knslcdgE
::::٢١euh١:aLe ٥F nnuleru fartin? prAvieF, Ia invrcv uI ا2 ،hsr ر ut
٢1٢,٢١٢٠٤١٠:e d:%1ritu ivr١ ا 0 i١:;ar٤'1 $81+ :٤1 ١١d ,اذاك٤1١١ ٢١١¢ 45taHFi!١­
١٤٤٤١١! anf prttluULiL td &:wLrihur:: r نا ti2 ةyUr: ث٤ s ث r لة +r niEullurl رة

٤n -ا invrc%c of agricu!urc in th natinea} i١:٦٢s:ilrculir Hak. Theن 
/(Ir I)5:١976 t i. 7٩8 in y٤i١"١٥ftن٥-٧٠١٦١١٤٤ 

T! ٠٤ ي $uLe٧٤5 wf l:١dl ٢!:٢tiOn٠١١nd ٦٤٠3٤٩T d%'lwn1٦t prjeLs weuld
p:m:ik ١ot wil¥ an i١٤rea i th prautEIion :f frI Uraps for humEn
c0% ,pTion ء bt alsa tHe pnvsibil:ry of devouing A larger perien of their­
riEared lands to the prGdnvtion 0f fcddEr er«ps for livesLcidk. These fedder
crnp' canl: then h+ uHilirc ta pplerenL ؟1 rhe inadlUv4&Le upplies ؟ of
١1٤tu٢٤u! veg:'t:LiDt upan w hieh١ IEIo٩1 af 1hc liwcscck in 1he vOuLntry dErcn،},

Th٤ idrwtihcAliot of hyroagncullnrl rsoutces in ٢he ¢Uuntry starlcd
a0 ٤ar'٤ :s [964. Th cDuITny was <teliutlcd iro eigh ares (Fig. 4} plu$
J٢3:3H Mca-'Faif rcginn. PriruAry 'ur ؟ ¢ys fer ١he {irt si¥ v٢٤ein٤ an
area ot abou! ?knI رnili ,ا3 were vonpleLed ١ ]47t. ١h urvey ؟ af the
Arahiun shield About 2I4 Km? ٤f ara eight, is ١ pregresw while that of nhc

vcnIh (Hub Ak-khali) enply uuaTter has nnL bccn vdNured teeause of$ت 
its Iegtigible populaLio.

-95 ء
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ThE si stwdied artaF Are thE followingl!) :

٨me tthe م ا gneAt fAtud Basha) :
A harge area suitEbte for a wide variey ' ب4 ercs. THe 1uain ٣٣gens f
#s bash1 are {ussin1, 1adI SirhaM, Al-Jewf. Skakah, Tahuk, Al-ul3,

#l-kuhayiyن ht, and Wadi #4-khuwayer.

Cassim is Oneat nuosr ianporLIsTgnuultural regions of thecanrLy, d: ت
rieultural prducLonي f uhe turul A٤ مpeetd to uontnihute ahaout  ازi ق306

dun3 Mnke€١٧ ؟atsr r٦-a١4ت f $nrdi AraFia in the nuur fulure. It' Elinت 
iا sntita±le for prGducinIg a warely of rups ن Afl year rqun. Th Iain cTops

rapeع ,rE wfxea1, barley, atfHfa, 7egert.Hes and fruits, partiuul:rfy d.14Mع 
pmu cinIs.

Ana 2 wmd 3 {suuth - Wes1 y iwج :
This rtgion, pus hweا Jedda6 - Feم - Taif, crTends from 'Tiham in

tحwh wst t٤٥he bordtrs of Rbal-khuli {ue cmpty guarwer} in 4h east
s uue of tEe Twg Fv:':Gns inلا verig Asir, Hijaz pkatean und Najd plain. 1rي 

S::ui Arxhia whre rEinfلاة is rather modrate and where r iILfvd ة
(riltore i9 comnon, pariulary i the Asir nwontain6. Ahaut 1v!5,4ز 

hGfui are ن5 uا tivated, and ant addiiNral %t)9tKY) heetrcs aI ir;bkeة
land. The major rcgion i Wadi و D:waser wh:ch has a aad ع agrieلu tura]
potentl .L ذ TlIe gowetnmcIa has already rtraue 4 nur-key prejet af

3rX) eeh larwaن for nmptte ن dcwlorment arud in TRmeantime is %pcritHeI١­
ti:g lh croTs masl &uited for thr regirt،

Areg 4 {Entem R،glnn} :
L:rge arcas in ths regiun u eل e± ذr ة nd ص 20,0 hcctares are 4mrn3r

c#livaIkn, 2h¢ main agricutural are?3 reه Al-H:w and f o٤٠is,
M٤di Al-Miyah, and ebriN are also in"partrat AsnEuturL

٢&uians.

Lr order to devulop Al-Hasa and Qatit, sand dunes and soi salinity hare
reguire sgecl .tions الu sdل For eaيm E, uhe A-Hiua imiyation eRd
drairage projcet w cpmplctedت in 147L. Ft is ths largest ons-bleuk ir-

tJ) Fi:istry of Agrieulture and Water,
Agricutural ivement i &adI Aebiذ, Riyadh, 19T9,

g#  ه



rigared area in the qOunry. The prescnly irrigaled areA i$ 4bowt 12,000
heuares end cold be increase to 20.000 hcctares Afcr land reclamatlo.

Huradh and Wadi 8l.Miyah hase good ayricutural potentiA] beتause of
١e #vuilahiliy ٥f water in Unm-Erradhma auuifer, About 3$0,f2 Km?
in te LlNn٠Etradhma area are presntIy1nder deailcd rtudy t٥ identify
water polcnialitle¥ for [hc dcvelopne of siuabte agrivulturel areas, The
r ai١r ن CrOps in this regi٢n are da4%, alfalfa, and vcgetabl4, Ahn»1 3,2
١٤8illian١ ،l±1tpulH1 tre٩ re plRrtcd in AH-hsu aId Juا١ t .%A%i ح

Area 5 {tiyudh Rرw inn) :

Tlis region owers ن an grea of about fO8,{mHh Km? srronnding Riyadh.
Th wtin grieuliral ف 1g:un ٤s th kharj-ا4 plin with abowt f8.tKXR hee­
r+ af arable lard wtict haنا 

<٢١٢T@»IlwI,e:iفر :tc t¢ nlar} ahر [,A 1nillsnn
..٢err0wlain% adarriona] wacrء 

T\,٤ htl1ذ plaIiH ١s Ih¢ 9eprd urea in inptut٤t ١I a١ gn١]٤Lemial
٢١»r :n١/٤١r ٥ أ tvlup١1١n١ Six 1hr rugins wFh ،h١١١١١ [7,{٧X١ He٤١ ar٩

[٤mlr\١5n}u :grieIIltura١8 اف عn h٦8٩/٧l٤١١٧1Hl١ ا٤٠:٠١

:(٢wvl)he Hcd 5¢n''{٨٨٢٠ذ

'1١١١١٨+٤ilr٤١%4٤٤l٧٤n th v n9١ ا5 frdmn the ،[8r١tA1 hwrtlErs ir tE
Porth wnt Yamen i the wuh is ن tevuttd inre twe yb-regiOHs ؟ f dnF,

٢٠-٢en4 inl:ts اء parl &uver? an ara af [44t,{RkH Kn with wn ustiwared J.22
h١1aF٤6 F8uhle hnd. &grwwlural dewelcynnent In Finred tkarK af [­
waler fesetv ٤l', اا Hgh preipiiaLianE. 'Tهh sدn uLlwr٤١ p tkت w «ذ7٢-٢٤$4٨4٢٦ vF

٩i. دةh تs ، ارsة لWNcnni إ.1٢ د pris: iuer±-f rم rt»1٧٥6ر Kn١tk8؟.١., 
;d north Tihastua $urد r: 1l :rE, 4seeislly in 1he sclh aة 

·nGs thذ u ihajUr wurce uf irrigation waler antd ٦tt«wly 4١٩Gre thpn
١٠1٢١١ mlitw m, $enrيy h١1n att milletv 3re 1h niair top in J\٦An rginn.

8grietltiIr:] lh٤١r ٢١:١٢:in OnsTrakrL n arieulluIrul d٤!٤¢lt١\wten iu١
٤٢٤T١١L 1f 1e[(tet٩us, 41٧74 [wmpulztiar١]1١٤ufi AtHIa, Evurding to (he؟. 

١٧١١٠٩l ١٤٤١٢١١٣1١٠٧١١٢١6 ٢٣١١\١:١١١٤/٠٠٦gneult¢ :١l ٢١٠\١١١٣٧}١,١l!٤ 6).
١8 :19?' i١ hi}١١١ 1rhII!;+ l uis اج wlw li ¢ ١2.nIlytا liewltHk [rUth+١٤
٤i٠H Aة٣ FishIi, fhte Htth! tk :gniltRr} wUrkr٢٤ Iy fe­
«vdreshinnahe. Hnt it wAa prtlcnn Ie ti ecnsIs itkkding rت p١٤wet
empluydd in agriuhure aلأ y. eweT ir tEu last aEs.
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TRe shoruge in skiled abourا hد been phrtللقi y lewlatedكل by the himug
sffuneigners aly خp 6ت for Eg. MAny priwale Agricultrلa entenpri9#g

r٣ O1،ged h٧ no,-5auلd National. 1he gpyenaenl fecogaid the imT­
pururue of eveloping the ity لعاين uf human 3esoures, E tIairing prمc 
٤ra١١1٩, :tId l ةultnr جرة1 ا cاu legeare estabا ished te fll thR gap of the shor­
١a¢ in nd، ا١١١1# qraliv of grieullurlه labour.

Tabfe 5

fAnp٩w٤r by TeeupAtiuu! ps لاro &ت
{ ١٩74/T5 in thrusands}

{)ceu pNtioN

A nerlrure ر anD fishins
Potessionals
(rاf sn١ and lahaurers
Cterieal 8 Nersornel
،-emrreIal
Ser%ice%
MaNageriلa 

Total

6udl

6$s.2
135.4
22.7
١09.١
68.2
117.8
18.6

1.3u5

Non-Saudذ 

27.5
1@.4
122.9
11.٤

41 ا.
6.3
4.2

378.2

Tanء t

682.7
239.8
345.6
120.9
١07.3
184.1
 ة2.8

1.703،2

Sم uree - Central Deparuent of Statistics of Saudi Arabia, t975.

:٤rrlgetIou٥ ء
TrrigAtion is almost entirely by fooding thE fied. The wAy I whieh the

lJd i foodcd tepends cn the $ure af wauet supply 1n Ih warious
a£ricullural regiun8.

O rhc TiharA eqastلa plal, cultiralion dcpeuds almos entirely on
nKOnAOon Feeds in june thraugh &cpuember, a thpughل wlnter raiTs from
Dcemter Io Fabrwany permir Dry faming Io Himited ctent, Wadis a

umpkctc!y 1o iwert the floodwatet t 1h¢ wllvatedن ammcd parlially orاء 
sins. The basins, which Are surrounded by tlkes, Are soak¢ onehy o.•-,

,4art١ng wilh 1he tppgr lINsد 

Ly farniniw [raclid to UXe٢ ا٤re٢ يع cn Lhe hig.lur &"lewن tfeI ii١ thr
Asir mountRin3, whcre 1erraee farming s highلأ y celapd. Fo supplWIG'4
١١٠- meng٤r rainlal ue rain falling on wneuHtivated slupEs is callccLcd wn

- 98



d verteث ٧o ١h waled1 uerج by hc esصسم wh4لأمث of ee ب a
pTewen! seepage. The wa±ers are aال wed ١,0 deemd tmn temrar Io

٤eace. #٤ 49 gcnerAlly uustdera thaL betwcEN [wa t fdur hedare of um
crEivuled land mus be nsG cauh حد٤ busun for euery hEcuare o land
uader (!tivation ائت

t١ Esterw Hrgmn. trrigation of ths larger field, whiuh are mقA nly
d4eotcd 10 dates and riee, it @one by d versionت of waLrr ttm aresiin spr­
ings by ErviLy thrnugh anals to the felds, THe Feldy Are irigatcd At
p ricdح Iintes, Amd then Lhefarmtr ows! &ل thE surplus water tdraIn inr 4

onnary canal whih lEads the water 1s a luwer Field, THe saline contentج 
af {he wat increases l٤ 4د passe throug# caeh fietd. When Hl has bnme
oo suأ ry٥ be wsatl¢, the remAnIng watr is ahiowe 1a evapgrae, foming
a "5abkha" { salt far } at the far end of the culuivated area-

Tu irrvyate e ا snaller fields i Eaغtem Regian dewuued mAinty #o alذf ta
and vegetattes Kater i9 Lifted from sprig4 wnd w¢!g hy sImnal pwer gr
mechanirud pmps inlo imigatin ditcHe wng alang the sidcs aF uhte
Jiclds ٥r into a reدervuir ttom wich Wt is div&rHedl at will, If erly a kلm ؟

irrigatinn ditches 1s 1fwed byع ToIFls are needed, th water trUm thحه 
sinpke had-uprerated iitt,

·٩ells and pits provide the wن ter forIhe oasiy agriculture througheunt Rh
4%urTTy. parTieularلا y im the interir and in the Hcjaz, Lifmg is dne by
punps،

#'Ih agriUulwr duperdunt ه on 'Uar watvr r€%uIIree, it Is csential
nhal warcr b efficienrly uappد d fremm ١٩ wmure¥ and arefuly ت prevered.
Muhi w٤Lrr has hcn wa%tud hAuse of u lurk of knowlg boil ف wUter
reuirements for different ctops in dffercnl environents. WaIcr
fadi:ities arE generlly ine ه at inreliate wa4er dlrribution.

]M reen yars, the Ministry cf Agrieulure and 9gter has been uctiwE ٤
rhe devclopmenl nf.a numher uf irngatlUn pnojeels. The 8-Hasa Lrriga­
Tcn ndد Braiaage Prject 1$ an xuelen4 example. The writredudiun pF
karge eale fammiug and the estallishmenl of tle Saudi 4rFi:!١

{1٢ He: ni:: , غث walgelE,
Areن handbuk for Saud١ 8rabia,

Lnndon, 191, , .م247
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Agriullural Bank in 194 [94 have prompted farmers tg dopt modemn
lrigalioT system 4hlch are mechAntعd and save jahdur, lةgirr tion
9ystems and egutpmer! were th lurgeRt reiplenls af [ouns from lh
agriuultural Bannk ١n _ لا137

٩ew prejsrLs primarا y vGse eitlerthe dripor sprirwklcr irrigKn melhod,
'fhe drHp ysten ١9 ١nar widely wsed fur iTrigUtIng vegetabkcs and ureharus
.١nd i٢ wغ is beitIg €Rtonmaged hy the governmet. The ccner pivo it­
٢١g،١tio 9ywlcm %١ ذ intrUdtIed in [977 with ony oe suvh 5ystem. A١

-eenl (1983}, hre vvur .10 s3tem% in npraLiun, ard each is uapable of irز 
Fr5.:أ١٦ ثرت١ u 5u hUUla١4$،

4- W٥ter llybls
Mlnst lذ Iwdowuerلا hip ١s ;lEleKs <grTmpnie by lhe p0ssExsin of

٣a1٤r. Rcguulalions rOwering ThE Owner&hip, disuribulioi uSE of water are
thErfer¢ of primary imprtancE. Cmmnity rlgh% seem to apply only t٥
1he t١١١wn ١atcr teDLeS suct as talt walr falling on uowd

.ul١١arud l:ndن 

H٥٨1 water Iiehts an b ,ald ع ة purshase, rented And inherited im­
epeedently af lad. Thus, those who aeire land in exeEss of that whieh
they can sufficienuty irigale have the posslbiry of prcbAsing ٥r renting
waler لدiun اa iل nighLG from those whg Own more water righLE {han they
nEed frr their plot of land. Cnly in Asir and an the coAstلA plain of he
Red ea vhere peuipitation is relarively penIiful, are water righ٢ bound
(o the hAnd nd ة nt te the indiwidual.

wIer regulaiion% Among the seUle farmers are highy devcloped and
Ihe١٥f water which EtrrEswntdم نe aweriNg the rUtarion Ufلا, mpieنن 

wuter righis, Thue disrraiion nf wEter is often superviseD AInd cpntrotey
ty offieials appoinuص wnd pid by wauer owters and users,

WaIer from we!lx, itsر rd ن sprin i nsideredك gل private walcr nd rhe
righL% Lo il arg ssigr ف ١e individuد aks, The persun dr pr&n ١!1٦ e»
4rb٤le 1c {he uDلا Ltrwtiur'ef tl: wulCr uipnLIt-uwT٦ ع [h water  ا١٤

.-e! i1١ ؟t«usiwc riyh٢6 1o wwلا dلا 

n hi«ly 8 prpery mr\rr lnkdk the rights tt tk the water sdhurت٤ arrلا 
land, No pcrmtil is neUssary tnr onsrucliny a well Dn are's bنwt١ pF'uur-
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Ty, but a pmni1 ftom rhe distiul Annlr is retuired if the well is to be built
n prviots!y unLlttivated lurd. Wetls whidh are dwg by ١1omaUs bulOng ta
the ٢rihe u٤ !ong as i! remains ir Lhe arca. &nee I !٤aves, the ١ l! bce٤١t6
puiliu propery.

Th٦e ١٤rc lir :rtesin spri1;gs ١hih {r fnun in MAstcrm ]1٢٤٦%i٢٠٤ d٤'-
'٢2 t uM%11rion «f 5;+I٤n١، uwRr'، nttril'1tأ:١ nn th nrigirIإ!ي 

،«::!%, 1d5¢٢vair9 aID HuiaT:١١١ ;ح01 n٤0l،#!is٤,١١td ١1 ١he in''etit:LItv
٤r ١١٢vliise ut: ths riy1ب :s 'They ar4 rgi٠;3ed wi١\١ t:٤٤ila٠; ا:٦­
nrinisrnLinn, td ج ١٤٠٢٦٠٩٧٠٦١٠٢ih\٤''١٠٤٤٦١٢٦٤٢٦h ١٤٩٤٦ i٠!٢١\٠٠١١i٤١٤٦٠

:i ١i٢١e l١٤٦3١٩7٤r:el١ i5 ،l٠١I٤'١١١١

١٠io:}.i;:::٤:٨٩i٤٠ ،:٢٤\٣٤٤٤٤٢٤٦٤٦1{، ٦١٤٤٤!u١l»1١'١l،t :r٤3\٢٤٤١١٤٢!١;7لا 

١١ +hir Fha٢٤ d٦١٦٦٠n٢٢٠٠ f٤٤l٤٤٤١٤٢٤eri:3 ١٤,٤١١١ 4١٠١٢١٠٠!١١:٢٠٠

F;٦٠٠h٤١i٦٠١١٤٤٢٦٠١١١٠١١٠٤٦!٠٠٩٦ tH١٤ !ث٦iri٩ ا+١ !:إن١٤١٩٠١٠٢٠٢١٠٠٠٠١٦٥٠i٤:٠

٢١!٢٢١٠٠٢١٠١d wh٤ieh eart١٩h٠ w Lr ذ nyl:. Lلإ١ &r lIit; a١, ir،. ٤٠٠١

٢٠٠١٠١.٠'١٤٠٩:٤٢٤٠ i% lel ١lirei:٤th ٢١٢٣١٢١٤١٣ la٣٢١٠٠F١١١٤٤٩٠١٢١٧١١٢١٠١١١٤

١٦٠.2k٤٠١i١.٤00: i٤٤٤\'٤٠٤5٤١,١1٠٠٤

!:ih !r:1'، ٢١:ui!٦١٠٠1١١٩٠ri٤h٠١١٦٥r ١i:٢١١٤١٤٤H٠١١١٠١٩!1'٩٠٦٤١٠٠٠٠١٠٠
١٤i ٤١!١i٦٤٢٠i٠٠٤١١i١١١٠٤l٩i:&:،٠٤٤٤!١٠٤٠١٠١٠٤٠:٠٠٤١5١-١15١٤٤١٠١\٤٠3ا!٢:٤٢٠\٠٠ l٠١١٤

٦١٤٢٩,٠٠٧i٢١٦٤\٠١٠\ni٤١١:١٠٠٠١٠١٦٧!٧١٣\i٠ril١٢;:.:٦٠٦٢٤٠١i٠٠١١١١١':1lا:ج :rن 

١r١١:٤!٤١1 ١١٠\٧ it ٩h٠٠١٤ i٠٥٤٠٢٧١!١٤٤٢٢٠١٠٠. 5٠١.te !:١١٠1٠ i١٤٤٤ ه١١١i٤!١٦٦ a١ ،l! ،4r1

١١١١١t٥٢١1:ci\١١٧'ci'5٤٤٧١٠٠٢٦ وإن٢٦٠٢٠٤١٠٤٠:٠'٠١٦١١٠١!٢٤٤١٠'٠٤'٤١١٦١ H1 ء ١ ن

!l:٤١i١٤\١٢٧:٠:٠٤٦١١٠;٤٠١٢١٧٤٤٠١;٠١١١ i١٤١٩:'٢٦١٤\٠٠i١:١٤٢٢٠i١٠٤٤٦;;١!٨;٢٠٤!١٠٦

81sI٧١١ i٠١١٠٤٤١٠٦١٩\١١١'٤٧٠.١٦٠ i١١٠٠٤٤١'"٠٤٤٠\١٤'\١٦١٤-٢٦٤٢٦F ١١٤y اl١ ج ١i١»٠

:٠١٢٧'٤;l.

٢٠٠٤\٠١٢٨٠٤٠٠٠!١!٠١٩:٠٠٠٠٠١٠١١١٠٠٤٦٠٠٤١٠١٠H١٤p٠٤١٤٤٤٢١٢١١٠٠\١٠٠١١٠٠٤٠'٠٤٤٩٠١١٠\١!٤:٤ ز

k١١١٤ 'i١٠١'ls :،!:i١١٠١٠٠ i;١١٠٠١١,-١١٠١٠٠ti٩١٨١٠٤٤.٠٠١٠٠٠'٢٠٤٠٢٠h٠١١١٤٠١١١٠٤

٠٤٠٠l١!٤١٠\٠٧٠٤hl:٠٦١١٠٤٠\١١٤٠٠١٠١٢٠:٠٠٠٠١\١'١٠٥١٠ ا٠!٠٠١١٠١٠٢l١١ م١h٧١١

١١١٤٤٠١٢٠:١٦٢٠h١٠

which iL lن ls. FlE ٧aI:»,h&١١١1م ,l١ Lwlats (0 th¢ 08 :er «l ١lE [nd

٤١٤5 ١١١٠١٤l١١٤١١١٩٤٠١٠١٤٨٠٠٤٤٢hi١٩:٤٩!١٠١٠٠١-١l١١٠rig،١٢in٦ م٢!٦١٢٥h٧"٤٤\٦

h٤'٩:١١٦١٢!4731,٤٢0٠١٤٠٢. H٤١٢١١٢٤u١٣ \all٠r١ wwt lnd' 0n٤ H٢٧h٤٠١٤٩٤٤٠a١١

٧٠١١٠١'١٠١٢١٢٦١٠٦٠١٦l١٢٠٠٤٠١٩١٠١١١١١i٦١٠٤١١٠٤٠٠٦١٠!١٤1'،١١٤ أ-u\'i، ٠٠١ .ء٠١ أ١١/٤٠٠٠٠١
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N) - mopه Prdueton 3
The eroppit paruan ن whleh will develop wilh {rigatio depndك٥ n the

·gtieltuلm produeiwity of uE .ndاه About 331,( heerars 0 andا reم
nder culttvatlon of winter cvop4 in the &ountry { tabl & ), Of thi aea T2ن 
percent f the land is not irrigrted. Whlle 23 pruent is «rrgAted. In wddi­
tiun, abat T2,t heetarc reة planted with permanent CrOp٤.

Cereal EFUps onsfitre uhg latgest [roup Of crGpln baudi Arabia ( tnble
7). Nmung these، sorghaT coPstitnItes the keading cop, lt igruwn bouh as
a w٦tter anD sumcr crop Inainy in the south-wcst region around Jizan.
TT- rea allocatcd to this crop has inereascd teadiby ؟ ocr the years, Millt

Anal let iponLant vrpp grownln the s3Te region. Ft shoul btMoted thtt؟ 
%H١8tes for all crOps Vany tnsiderably from oذ e soutut to anther.

Wheat ٤٢ unuther Imporant croy 1t i rown ع mnirly in Rhe Asit,
Nyةdh. MEcca And Gussit region. The areA plurLed wrilh wheat has bees
inereasing stcadily and new higb-yielding vuriEies have been {ntrelucer
inu th .nuntry ن This Wg can learo from the increas& of arca cultivated. lt
was 62,00 hccsres in year 94 ircreased 1 8,C0 hcutares in [977
{tahle 7), and to s5,Ch Iد ecuares in I9{ .( ا

'Tenتttoes amYdng the veEeLAbles rank {tpble 8) and arE grWT aلا wintr
and simmer rops hn most regions of the cpunLy espeealy in Hlyadh,
Mecea and Esatcrn Region, Other wegeaBles includEdry onions. ggplant

-٣atrntelony anstitute aothEr irpariitIt crop.uash and akr؟ 

ThE permamcnt crop of uhe cOuntry ٢rE mairly dafes, grape, And eitrus
dAteiuh the iirst Being the mcst Fpurtnt. Tyer¢ wre about l1 milliarب١ 

palms.,

.F.A.0{لا Rroductton Yearbook, Yol. 55, 198 .
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Table 6
CHlrtwten AreAg af ٣lntrr End BemAnen١ Cro,

١٨ the wprieus region٩ o d Aehlثu ؟  و
(hetAres٦6/195 ما{

Repio»
77}nter

rrigalEdلا 
Temprary C'٢p¥

N١ lrrkgAted Tan
[ernwaEnf

Crups

Easهt rtl
Riyadh, Afil,
Al-Khasira
C:us5im
Hail
J«uf, OuRnv :t
Tab١k
Kedina
Meeن a

6irم 

Aا-Rahah
Jirar
Nijrzn

T 0  ا9 ا)33

1.949

2١,847
١7,١8

4,88$

6١
1.867

١8,780
١5,7٨

،$63
3.137
 -4ورق

240,002

، ر23

1٩١

42.32
16.582
5.202

175,8323

331.135

 ,ا49

21,97t
١7,١66

4,885

22
1.848

bt,1XH
32.291
6,765

178,98}
3 و4لا,

71,592

10},24١

 لا9146
4.8 ¥إ

w؟١٦. 

2.36
4,30]

11,246
7,833

34}

١,383
١ ,688

w Includcs alfalfa,
Saurce, !fiiisIry of Agrirultre and water at udi ق5 Arahia,
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hrrc areAs arr plartcd with citurs 1reEs, There wee mr than one
mihiu١١١ree /6 ١975,78 o fن whlch more than «M0),i0 are ln pruien

/$ قن44.

In IrIts af areu unد dا r d! ا rup cHrvaEion, IHte ventral Regiun comt
Ihe first. fullnwd Hy the sauthrm regicn. Caksim, Tuif end Al-asa

٢٢'u 5)

 ق$

٧ح
 ي
٦
 مجي

 ا

4
 ض و

[

 خ٠
 و ا،٦

١
6 ء

 ابن

٥l c1٤4ن y  لا ة٢٨lnfn دl ?د١ م
2 tultivAtier

B :, 'irii  ةi٠&& ة

 اد ،

Fiبر$٢. Mau Ayriculuure Areas vT SaUdi Aruha.
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٣٤ can lam theimpracof agriعlا ure from th deerease fimpor
of weat, barley ndة millet {table 9},

Tabie 9

uAntity 0t Pruelpد Tmport to S.8
1g6- ١٥٦٥ l٥ m٠tons}

{tem

WhAat
Rtrley'
Haie
Kiee
9:Tlet

flower١;hلا٤ 

،، ج٠
19٦6

 ،د د«

 ق6 0و
٤1891
 ا9487

243963
١n99

336776

1978

2937
 ؟2589

30٧4٦12
(H4 هر٦

4082
3831٢

 د«

Soure : CvnIral Deurnn dl SIaLitie, 55.A .
,Yearbuk لا.  عان،tistia ا±7.197

٢٤'armn tnit» :

s in 5antdi Arhia have diffeenl vharecteriwis inي gviuultlIral holdinم 
٢tiffvrc14 part% Of the .umnrry ن Whilthe sTuallewt huldings wre f::!'d i:$54
١nu i ف wOs د eEiunذ uf Air, #l-Raha and in the E'astem regian {2,5 he­
٢are6 I Maj farn tti1s raggd hew٤e 6Z hcetamr6, wlite in Hejwz
faru umi3 Ianges between I30h8١4sre٩, Th٣ l٩٩١٠٠6٤٤re i0 C=. 700٠٦din
Riyadh، dfF. Thre are fams of n Inuch as 1L htares ana f٤w ev٣n
hذ r .er جي

Tke Ministry of AgriclLure anw waler is At presrnt emrrAging larg"
ale farning ard HuvinEss typ farm elILrrpris; Tlis shuuld leal 1n aنع 

reDntio:1 in high fxed invsmert vslE per nir wl hErt4 ad nay IDser
fina1 mroduUon c15.

The si»4 of land dislributo dcrends on wheuher the benEfiiary is Anin­
iv itlr] or 4 tHnpry, d ة &r other faetors such as thc tolal of virEinlad
٢٤ h٤٤limriHHed wr1der Lhe preymamme retatirr ( ٢he tEuImher df appliea­
tiony, thي foriliLy af the kard, aailAbiliIy oF ١auer, the appian's
wuliiaIic١s and exreriene in agriult١ire. The are tisrrihured tm in-
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i٠ ±rel& nurm.1!!y rangua bclween 5 - 2 htares. The marirum arفت 
h-٤٤٢٧٩-i٩٢٩٦٩٠٧١٢٠٢HEI;٠1٤٤

٢٠٠:٠٤p ٢r1.Yi٠en :

[raetiةر dا i all د rieultural ةgع areny. 0n hrriga٦e٣٠١,٠٤ ra1.:.i٤١٤
٢٠١٨٤٤١٠٥٤ 0٩٤٢ir ٢ie٣١٤٦1s\:ةة !y uiIwiu4 ذ rsuuiur of wHeal, $Orgh u±u٤

١٨١٦١٢:١/٧٠١٠٤r a#,-t. t1rly an lentils. RnIh $eLs f ى :٠tuLie4ت are pla»td
ia .ؤلإ J1لن nd} hre٠-١٢١ ء::٤ أ ة

e تاie اdث. uلن hen th wnToo;) rainI٩٩:ppl:٥٠٩-١١٠1.١١٤---١٢٧ ه٩٩٤٢١
n M:y, the harve%!ing m Outer. IlIc hAId rIuinلا١٠1٠'٠١١١١٤ +ة١٤١ دا 

١٤fi٤١en! f لإئe ة±ننم Fy:tfliو ic w ر ain. Ln Ihe Tih:Ertua coast}:١١١١٠٧/٠٠r.
،4 Irg:.ti:l ٢ulion pf snrghuNl, Jilkt und $±tanE. 0n thir-٩:i١١٧٧١٠١١

@-i:mred ir 1:Ie May wnd i:€ harvEs?wd inم lnul, the crrps are١٦-٠١٠ لا
١٢٠h٠-, Li٨:٤٦ r-fa rn٠± rendiius, thy r ن platd ir Fccnher {1u

٠١١٤٠\٠٠٩٠٠٠٠٠٦1 ١٤١ J:٤h٩,

١'١٠:٠٠١٢٠٠٠١١٢ -i, ٠٩ ل: h:٤١١.4 ١4iuirvu d، ا - ٤ry y±٤Ir. hn Mirjd a1d ٤١rher١١
M: i z ذ a hiAnntAl rrnaiiu al whe n ±د ة uy أr ل با or burley and dvنv wunally ,
}.٦٠:٤-٢١:٠٧ prattLd. PlIIi! is it lt Fbrwry or erky MAnvh.
h5٢٢i١٤٤٧ Jly TF [:ne i9 IcFl i:llenwv 1tee rvs٤ nnf the ygar. [n ١ruu}
tله١١١ i:g ، sth ؟ذ: a sن W'ci !:IrriL #7p Erdt$ r# y ا57 لأة [rwT vah ysr.
H٤.١١4.KHrj, threc rep% are rGwn ع eArt y'4ar. n Le low-Fying af AI-F:؟ u
anu Cstii in CasterI Hegiun, where the weallEbility of water trom uncsian

١١!٩ n1 r لايpr ى + yح ta٤«1٣٩ a3r١٠Iلأ r tnr 4. Cr٩'\9 r43 ت4 grwt1 Thte yBE fUHEn

1ntfi.لإ d#ن hv'nnlrIre Fn، ١1 يرf Aذ ، J'nwiف 

tFd 4#rIn!ry,D:4p١te ٢h٠- tUW pr+'e1}ilETInI9 talls prek ailIng aseruh
5.:1:l١ .4rthia s ا tnmwute in pruses6ing !4gt Vu;:rvS of sund ر ١٤1%vr

h1 ءun1 ءst[:'٤Er٤٢١7 r٤١١:٤n١nd g9 ر٠¢nn nor '4quTers. 'Tl'٢0٢:٤i١1 i١1 elله٠ 
hم FiiIalU 4erIr DF l:rg 3l ٧r 14941N[rj:٠1٤ l! l,لا ;i1- I l١'.

F٢&١١٩9٤٤I٤٤!8٤u affrls IO a3١I١"٢l rrurkal١٤٤jTم٣١'٩ 
٢٤-٩٢١/١٠/٦٦٤١٠h٠٤٩٦١٢٠٦٥١٢٠٢٤ [«h\١ ull٧4٦٥٢٧٩61٩١٤١٠ --{لذ"٣+٠830١٢ $ا٤r

.Fnie1٤l 0٠f agrienfIuا!ح ng the dcvgد vذ te Ihere {r SONte prob!rrus g تu ال1 ic٠ ا

'٩.
TlGmا re!#t51 y ذ trhiti?:1inn ld te iHEI الا ::٤٣٤'٩ :1 :،-٤١٤١٤٤٦L:1٤٥Hn1/"I١ ن
nec 1or wgiuالأ ure. The ermI1enl »ع4 h;Iv w لتن¢ل٤ :1Es3lr ­ ذ

!inn mthods as a srtutiar t the prolfen1. Th gawerInI11sEnHlishevا 
١hw نuFo عمن: Ke Svard tplAnis «nJurnher al' larg di:liNalioن١ 
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{fig. 6), but sull} na1 enough, sinee 1here wre big tawnstill tcpend on
pround water a Riyذdh, Cassim and Hail.

٢he most yمa ing need #n dra#ing with rid ت land irrigatidn as in Ssaudi
Arabia is to upply the suenLifc knowlcde. TheGoveremen must get
١٥ th farrers and snow them what shGuld be done, sinee faring
praulrs are Fn generة l, caes that have been used far centUries.

6ail yosior by KInrfaue warer an wind pruEnt a scrioIs problgm
,riv.d laadل اuن 

 عط

 عب -ر

4٤ مهر. لا

٢

7 أ
R٨٧٥L wwRL٣

 ي٦
 مين

 'هم
 مي م ،د. ضو مه "معمدي، ي

 ".""ة ق3ز و/4
٢M.

 صم

٢iبإ , « : fuati«n ٥fن M1:r Lisatinain HlA١i1s in 5audt 8rabia.
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- Excep the al الة sails in t ,d walleysنh waغ the ntsو ٥re wcrtously
-an lcarn fromn the inن eficiemt In n:trogcn and phophates. Thi9 weن 

reaxEd ١FpuN1٩ f fertilizcr9 which inreased froa abaut scvn millioN
cns i:١ to ؤ157 about I3 rulliu tos in 198,

ThE pussibiliy of population mwsT be taken inio Avont, site€ 4 EreAT
par1 of labour needcd for agnuuttuare ttable 3) are foreigNers, some are
١١ar wcll 3prieruded, Cthers are frem coumtnes differ in the Itethod of
aج riculIure compared tD Sandi 4rahia. All thesE fautorE have their
infhn١ec on the pRduurion.

Lnadequat {rainIng of famers is one of Ihe main UauSe& tf the misuS€
of waLer and reduccd effecicnUy. umless the f rmterة understands thc
walue of water.

O:٤0 :th ا greaT problems facing agiculuure in Saudi ArebA is salinty
:13 ١١١hr EaRm Region. Salinity is due to Le pIEsencc of high-water
{h!: uت «ed by the exuessic .epAgs ؟4 To iTprD4e such situation, the
tirsT 9Iep should be to provide suitable druinage which allows for the
lowcring ef watcr table below th¢ eritical level of capilAry actioD،

Design and operation Df wuter supply $ystems should provide the re
uir amouns oF watcr at the time needed rogeher with mEssuniny
devices which maintain unifom [lws a] the farm level to cope wiLh
the water rبe uiremens of rop.

- Agriculture in SAudi Arabia depends maInly an the limitcd grvund
٢atcr rcsourtc of wayinE salinity, And irrigation uner such arid
condiuians leد s To incrcac soi salinity. The Overusc of ground
water reuIrvc8 rcyults in deTerioration in water quلa ity whict in turn

inity probleT, pariUularly where the waterquantityلaة tEs tHeة IwV81 ع±
is insufIiviEnt for adeuate leachng alfalfa, trirg rela4ively salt
talranL constilutes one of the main crops in the cUuntry.

The eRLracUion of water from undergroud aquifers may indLUE
undEsirable intrusion of sea water or connate hrines inro the auiftr

٧,tlwt4r in١٢h٤٤fhieh over a period of time can Cause rh tHuliryن 
wclls it uhe inLruSiOn path te deteriarntc and bcme uTsuitahle tor ir­
rigation. The deerioration usualy is gr3dual Ueurin first in the

- Il0



wcالs nerest the source of th brinعs of rgelan r iن wa taken
subsاanRiAl ٢rioMs af the aquifer may Eegue nasable ا or Eeverلة 
decades or inngtr. Reduetion in pmnping drwft quifiتe al rechage mf
mmported water by apAding grond or lnjerlioN welذl , ar tbe use of

afer ar injeclion or withdrawal we5, ar¢ rletGs wbieh have beecnع 
!}.u $uEEeSwgully Io haff, and in srmE vase9 1a reeme the intrsioخا 

Saline inlrwrfou iTto wel[ felds incrlal areas ntar $aline bodiesof
water steold ways لة tc expccted (O (evLIr scOrer or Later, ThEreasons
for susةr Lned inreases in sahiiuy ot wny wels shduld br invesIigatrd
promptHy, rvgardlcss of well field loeatior se Whut remedial aerion can

.be takew, if netksar} before irrcparahle damnge is done ta the
auuifers،

The wide seale irrigUtion programmmes in Ihc vUnty hrinabout sعmo 
serious dargers ln the field of hralth. The healh problems thAl Anise

thؤe uf wter LranSmi ssile diseAses, such as
schistpsmiasis, bul also 1bcomreted wtth the immigatiuu of new
pupu¥, the crdation me ruلar commnwiLius, td new hvaFitats
and hoing، All these phcomwena cause a polential pyraraLion tO
the envirwnment, To ucheive this targr. ,tion١ ln the field of HealLh
shdud begln as &ary sة the planring phase at' an Lrigauon praiecL, in
7iew of [h٤ vollio of tHc situaLion, the foreavt af the dangers, Lhe

utthe hou of thc mcasures «t H tAken, TTis action has؟ ionا uي- isك 
uriug the excuuionه sGن a bc omtiudd during the impiemoemalign phن 

of the proid ar fng :Ifer the irriution ystcm ؟ ha# beeI buit and
put into 5jeratio», &o as ta assume th¢ $ureilhance ٥f the health
5Euation and ٢he rnaiitteIuanue and thc inIprueIeLEwl nf the rcsulns thrl
hذ we read٢ اى Fuen aeأ ierd.

The health service can b»e efticient only if inegrated in the project as
٢art uf A whale, financially ,dminisLrauivefy ج and uly f ر sineerely av­

cpted ,{ا!م Fy thO¥e rcsptsiEle fur the pvgvurr1ن 

(±} Fلc riek L, Hotes,
Arid land 1rrigaion in Desdlnping 4 .uuntris, Londe 197, p. 149.

٤IF Algx١' ('auttuari6
AArid an frrugutlun is Deselaping C4uIr
Lodon ,١ لا6,79 M45.

- 1II -

 ا
 ا د د



5aud١ Arabia ha ٩arge ا areas of sandy suils. Such sails have very low
watcr-hDldirg capaciIy aud the effeeiEeney tf warer use is ¢xcesdingly
low mrer thc tradilinual irrigarinn mehuds، It i5 very costly to
devcl» uuh ؟ lanUs.

5ar iurs ء 1epresent a g١ taL prahlen in Nيذ d and in Easlern Rgirn1,
The hedtges are impranl fur protcclin uf land frn thMc drifing sand
١٤٢١rs

'HrTlusin :

١ni dlevulapcnl, espeeiallyلا i eueonا sة uiy fع %biiLة Iم uiة؟ 
ngrid١١hture ١ fa٤¢١he [r:keu +l ld dcIndl. 85 a €41Stu1L9٤',
١lrn1٦s ٢n wل I٤٢ rE%٢u٢٤s Ar¢ growing, $٤ttee wALer is A major fatOr

lir ١I٢g th1 ٤١EreulIurإ trvelUpmet in Saadi Arabia,

thspite ١l l peeipitatiu ttals prvailiItg ter mIeh af ١hC O١!MI٢y,
1iers. 'Thvseبات a huge vUluHes of groundwater in clevcnawi Arahra h؟٤ 

l١٤٤٤ hun tlevIlrpwcd In th Eastern regiDn maily fur 1rrigaliu١1لا١ Irp6es.

١he Exislanut &f walr twuLre9 Itن٤ Aruhi:, 0 hv advartagcsnudلا١: 
has slahlished the dams, wells, loans to the farnLers, facilitate the neans
1٤} t٢٤nrtaitn. Iraining. impGrt FErrilizers, tlI€ tew tehrolUgy heg±٤ It
relae ١h uhl ١hl have heen u&ed for enuries, and a 1enrgauiraliw ٢ إ
the lire ج pruductitn c¢lOr ؟ Hgan tn Oteur.

use ا of i4¥ coastal watcIs by mas١ItIk٣١0١dj 8rahii heyan،5 ب
les:1ti٤434Irn teliيu ues & ا l:e Il٩]١١0hlEn١ rt ٢٤w '٧١i!Lc ؟ in٠١neas أن
wher٤;٤ruundwater ٢U5UuFVU 8rn be casily lapped, wأ O [٤ kevy «n

.fur wgriculral us٤١Iuwate٢rع 

Thah adiخ Arabia has suevedcd 1a havt goud resulIs. there are $uue
[ranl»Es ciag ا Ih aبه rieullural deelopnent as: 1}the problen of aliiIy ؟
١i١ rigate 8reas whweh exists in tlE soif if water is applied exces5ively, «r ١I1
١h H4ه nae «14 (rain s إ 2} hL sly' soil aFvus whih hNvC ٢٤٢٩y /١١
١٤٤١٤٢ hnwlhiny .ily رن٣فث: ( ة ialrc #raiIiny «f {armers and ١h <hwrlayv
of $adian agrieultural luh@ur, !i {ه ي rusiun by wurlauv wafer and win,
5) ١he drifiing san dunes As in the Eastern region and Najd. 6) tl sl%
eKuEp} 1n the wai vallays are seriuusly ueficiEnl in 1itrgcn ud
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phosphates, 7}the misuse of water resOurces, sInEe the improved wate  uعج
and soi manugement practices Are needcd,

The ahove prutlcms must he in mind in the apri ulturel ت polivy, to ohLai
the henifits of aty effarLs donc in thY field. nd ة t% have rhe advantayes of
[he water rcsres €wistanue in an Anid area a% 1n 5audi Arabia,
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