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Agriculture and Water Resources
In Saudi Arahija

Introduction ;

Supplying food for a prospeciive warld production will require in the
near future a giant jnurease in cercals production. Produclion improve-
tment ¢an be achieved by increasing the Lotal area of arabie land wiilized.

Irrigation is one means of improsing (he Lokl volune or relisbility of
acricultural production by managing warer for crops. Water continues (e
he a vilal panl of food. The requirgiicat or waler of plants cultivated for
human nutrition gre considehle, Nol oeven the most  prodereseve
aprotechnical achievements can alter the fact thik 400500 Nitres of woier or
more are peeessary for the production of oce kilezram of oregzie dey oo
ler.

Would food may be subficient in total, but this doees et solve the poo-
blom, for it cannot ke distributed by the required manser doe 1o potiticid,
ceonamie and social probloms.

Iood production must ke sile goaeded in the mecd of conaaapien, aid
this atises demands on willer tesoureyy, o pwelally inoanid regions asin
Sandi Arabia, singe waler i a4 Iador Bwar di g the spocatingaal
development.

The aim of this paner is ro show how Sonde Acila noes wonace the poe
Lo of Toad sug:ply by Laving soentiog o agriculoune,

Tle 1:aint ohjedives of agricultural develeponenn are @ L) 1o ratse pur
capild it alnd Lapigse Lhe welfare of sural peogle, T3 1o minimize the
counury's dependence on imported food, 3) 10 welease sumplus faltour for
enployment on other sectors, 4) to tnercase the resourers of the country,
not to depend an il resources only Bs & main seelor.

These abjectives will be ruising praduciivity in ggriculture and bringing
more {and into production whers water resuwrce ponmit in secondance with
a balanced progremme of regional developrment.
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The last fgures of area cultivaled, production, imparts and expyrts are
very important o the sandy, since the agniciMtural development is going
fasi in the last years, bul to abtain these figures is very difficult and mostly
1l EXISL.

1 — Geograpkical Features of Saudl Arahlu

vsandi rarabia pecupies four fifthys of the Arabian Peninsola. It is one of
tie L gesl and most gnd couniries of the Middle East. Lo covers an arga pf
22400 k. 1t extgads ehout 1200 km frosm north to south, and a similar
distance from cast to wesi 1t is boarded (o the west by the Red Sea, 1o the
vust by the Arabian Gull, to the north by Jurdan, Irag and Kuwait, and to
the south by the Yemen Arah Republic, the Peaple's Demovratic Repuhlic
of Yoen and Chuan.,

I's tepography has been eredied hy regional tliing asd wphitt of the
wosiet 11 inarging of the Arabian Peninsula (Fig. 1)

Aone che Red Sea Les aoparrow gl wlhose widih vanes fron one plice
1t aroiher The ceastal pluins which are charoeiorized By eX¥tensive mar-
shiand and dava tidlds are valled wTehanar. East of these coaatal plains
rums a vitnge of Righ meusnraing broken by greal valleys of which thy most
fnpes et are Wadt Al-himd, Wadi Yanbo and Wadi Faima,

In Asir, Wadi Atud and Eisha are the most tmporant Wadies, The
dretine of this mgs of moundaiog 5 oca s serfical toswwands the e
¢ osegectily the Alood voters wish peosi al the -ile oo the coase plaine aml
wyv @ rewrle, the tand of these plaing begoes more ferele,

The highest mouniains are in Asir where peaks rige to over 9000 fect.
Easr of this ranpe of moentains lies the Nojd pla.cau with 8n avorege
heiaht oF 30000 Loy 00O Feet. The clevation diops o 2000 Feet of the Abl-dhna
whieh Feees he Arahian CF The najd phueau exicnds sourhovard to
Wodi Aleewoaser, rhen rees panalled (o the Roby Al gkl (e em;iny
guaarfer).

T the naeth, the plans of Naid extends for nowdds 900 walbes past bl
uneil they join the Tragi 2nd Jordanian borders.



There are number of mountains areas in Najd which rug from south-
west 1o north-west into the Nofud, The Nofud are sazdy hills, eharacieriz-
ed by the fact that it remmins dry without vegetation until rain falls, the
frea is then transformed imo fertile pagiures suitable for grazing.

A greal number of marshes are scatizred thraugh out the Najd. These
are considered remnants of (nland seas whish existed in ancient geologicai
times,

On the eastern side of Al-dahna, the land gradueally deelines towards sea
ever along the Arablan Gui¥ where the ail fields are siiuaird. The reginn i3
teimed «Al-Hasa». This (s an area underlain by cxtensive water-tablcs,

omz «f whigh appear to be revharged from infrequent luecal rainfall, Most,
huseser, are not.
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Fig. I :Cedlogical map of Saudi Arakia

Souree. Percr Beaumout. Water development in Sandr Arahia.

The Geographical Frvirmul,
Vol 143, part 1. March 1977 p. 46,
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The coast itself is extremely irveguler as sandy plains, marshes and sah
Mats merge almost imperceptibly with the sea. As a reselt, the land surfage
is unstahle wilh waier rising in plages almost o the surface, while the sea is
shallow gd full of shoals and reels for an extended disiance vffshore.

The south and east of Saudt Arabsa are aceupn d By wne of the largea
sand descris im the world {the empty quarie). eimering over S00,000 km?,
and mcasurihg over 1200 wm by 500 km. The ares to which perhaps not
always accurately, the nane Rub Al-khali (thy cmpty guarler) is given, is
far from uniform, hul comsists of wn irregular 1ilved basio that fes at an
altitude of aboul 1000 tn in the west to very little above sea-level in the east
and south-zast’!?

% = Climste

Except In Asiz, the country has a desert climae, Over the gountry as 8
whaole, mean precipitaticn is thought 19 be ghout 50 mm per annum. In
some paris of the empty quarier rainless conditiony may prevail for a
number of ygars, while in contrast paris of the highland ereas of the
south-west may recerve more than 800 mm in a single season as a result of
the mflucnce of the maonsaoon {tihle 1)

Precipitation in the parhern part af the country is generally the resalt of
cyclonic Lifling associated with the castward passage of depressions from
trhe Medilerrancan region, the incidence of these weather systems is nor-
mally confined to the winter months and it i5 ¢ this me thar maximum
precipiiation totals are recarded. The portion af Saudi Arabia south of a
line from approximately Madiaa to Riyedh comes under the influence of
the summer south-west monsaori®, The northwards peneration of this
syatern s highly variable year te year, making I difficult to awess the ef-
fecis on precipitation with any eccuracy, but in general, summer [mon-
s00m) precipralion Inereascs as a preportion of the total in a sautherly
direction. For example, at Taif aboul 40 percent of anuual precipiation
occures in Lhe slx mopth period April to September campared with only 30
percent af Madina,

{{) W.B. Fisher, The Middie East, London, (976, p. 477.
(2) Peler Beamont, Water and development (n Saudi Arabda,
The Ceographikeal journa), London, Vel. 143, pan 1, 1977.



Teble |
Amounts of Ralafall ln Different Plece
in SsuH Amhig
(1969 — 1978 m mm )

Yeawr Rijadh Imidsh Dhahran Medina  Taif  Qasdm  Khamis
Mushuit

96y 1725 1292 174,01 R4 289 1144 3429
970 13B 4T85 44 143 1087 1136 2164
W 13LY 1063 473 AR %03 98K 1739
1972 22,7 los.p T 39,5 21340 2150 97,1

J9TZ &2 6 Y 07 BT NI 1817
1u-d 74.1 248 1362 19 TaR 1165 i
f27%  {TT0 260 32m L2 129 384 368
6 2577 e 23189 456 1297 I7RK 215
VT RLA STO 0 RYT 170 IPR2 496 1SR4
9% 62 R0 lea 278 LA 1957 2ind

e Gl Moteoeobogival Dopan tiesk, Sauc) A bl

D oo e cinssiinen ot L cvatiieg s @f & alwsyy Ligh, riving 1o bet
woen A0 Ot 807 C amorhe wentral and easacin pan of the oo o0 4xg
re o ab the tense somaner Boot, e apon e Feunes For Sawsd Az ahid are
Wiz Lol o fog vy o YO taa. por aomum feeen npean worer seifaces.

it of the veor, coi'er conulitions are Tonpued enbv in thy nishlamd
s ra.ning paralkd 10 the Red Sea Cou-tlne.  In coutias, tem-
paratures in winter moderate considerably almost cvery where and in the
it sloee=1s ol the orth and in the highlandy. freezing condhtions can
LIESREA Y, 1 TR '

3 - sail

Much of the sail is ferule whenirrigaled, Improper trogeiion, losewr,
“xaverbaicd rhe problem of saliration, which prescuis a grave threa (o
Lo o, partietberhy ineetlern Arabia [trewnls pimasty Fron b diing
ol the soil and from the deposit of salis, hime and patassium o the sarlace
by 1he pe-wolative effect produced by extrene surface heal Salioe swils,



known &y dowrt marls, pormit limaed agriculivrel prodeudon with wit
resistant crops, coch ba date palma, when the surface by not crusied in sur-
face salipans. These marls are most prominent i Hegaz and in castern
Arsbia. Inex.reme cines no segeiztion ean grow on the vrusty saltpanst or
limestone pans'i,

Sand-covercd areus are -uitable [or gedeullure 5F wliicicoey watvied.
One of the most =crious limiring Tactars in iheir wse is che suscepohility of
dunes to <hifizng according 1o the wind. This mokilivy, ofien reuching 40
fert u year, has mode the dutes a grase threat Lo nasis, particatarly to those
in Al-Hasa. The governsucor has wndertakon povotermgasures, sich as
planting over, 6,000,000 tamansk wnd cucalypurs trecs against the dumes,
erceting sxnd fooces and sprasing 1he windwyrd side of the dienes with
asphalkt (o stahilize then,

A heavy sand-gravel soil is fourd mainly in Najd and also in Al-lhasa,
nor suirable for culuvanon. it produces a luturiant, but ephemeral vezola-
tien following desert rains which is excellest for prazing.

Loam soils, which have good agneulteral potential when properly i
rigated are found predominantly in the Naxd highlands. Thess soils are
clayey and basically nor eultivable, but when mixed with sand, they are
highly productive.

The bert moils are the alluviul skt of the wadi banks. Rich and fomile
sandy-loam soils, they are intensively cultivated, maiily for cereals.

4 - Water Resourcea
A — Sorface water
Water in Saudi Arabia is & limiling constraim for agrivulturul develop-
ment. The country has no parmanent rivers of hodees of water. The wadis
contain water galy aRer rains and thea For only a short period, bul waler
which scps through the porous surfage is trapped ehove impervious rock
layers underground.

(1) Nomman C. 'Walpaole,
Aread Handbook for Saudi Arabia,
Wew Yark, 1971, p. 18
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As u ¢country of desert climate, the distinetive frait of the land is of
coarse insufficiem proccipitation. The sverage anwwunt of rainfall s never
grear, though heavy showers may occur occasionally, hight rainfalls only
wel. the sail surface and usually evaporate without having any appreciable
effect. The concept of effective rainfall has been proposed, this is the
minanum ameent of rginfall, ooeuring en a single ogeasion that cnsures at
least some water storage under fuvourable snil conditians. Ta be
res coaebly safe o evaporation, the rain must pensctrait 10 8 depth of st
least i0-12 e, The amount needed for this has been estim:=d at 1A (0
20 sun Der @ single minfall. The aneaal eifeerise ndofall Coviieendy
waze sa @ abwar ane-chird of tie toal eainfall, .

Live Jdivibation ef the rasnfal and eofncidonee vr et e wise of 3 tion
Vil supey oF soib mai-fure at perinds of anaxnoung eiup reguirement,
i e o Beering om yield bocls. A peried of dromght an the nnie of cor-
iz ol careals will have morc adverse vffeer au yields thamif i cocnes arlisr
o elew i Lhe growing poriad.

Eoow: s pncdsiune sleor soming may reduve gommiceeiees, ol ooy eain-

Lefie b vonng moe ekt ledanie and bupnie o 0 e,

Lo baed Arabe, PR raing somsen 18 Pogocen Deoomboer gl Maceh,
Kuomeft s iveoczibi oongd moost of b ow o= tek s Wbz iz [0 )e . i
wf precemiation devides the euynry i WO Ludes :

A Th: Seothevest region which includes &sir i <o Vshoamie, Roia-
Gall ic oeederpre Ao fal' 38 med PR et F e a1y well as wisrer
aiin, Sl fanzh precipitairem oo eon-L b M E e e e o A, il
I B i Jdisreibecrion whiinh e e o v suidaldle neenly for
comzng Lands =" Apmmenhira ] desclogmesk dop ods o Surtace wardr
cint ol

(id L Aran,
Crop Moduciicn g Rl Reiogs,
Poidon 1972, p. 206
A2 Muoslrvoaf Agmenlure and Warer,
& Goide v Agriciitural Investusent in Saudi Arabia,
5.A. W79, p 34



B. Theother parts of the country where precipitalion is low. Agricultural
development iz poasible where underground waler Fespurces pre
available and their stilization « reasible.

Since agaculioral deselopment was taken in consideration, the use of
warer improved. Wirth vhe capita) readily avallable from oil, Saudi Arabia
h.os inliated a noseber af Fuerher des clopments, 51 das have atready buill
ot the last ton yearst!

Thie ¢ damis serve seseral parposes, wataly providing dokiog waicr, ir-
tgiine gl Ined, and weregstng ififiralion 0 2= o revharp
svaund walyr aguiters and for flood conrrol

The et speyaewbir 1o daee hay beon the completion of the large dum
near Jivan in Asic i W (ST million m') ie provide itrigaiion waler for
seinie 4000 10 6000 hevtans™ . The Nagras dam is [he largest with a capach
i of 25 outlion w?. Other imporrant dams are ¥ear, Darivah. Ahha,
Rowddar Sudait, Laban, Thadek and Hanifieh {rable 2).

B - Ground Wuter

The water fali accuniulaies in porous zomes, situaged al & moderale
de.th below the soil usufave is known as ground water. The upper suriuce
of rhe caturated zonz is called the watee-table,. Waner that is held above the
willer-1able by capitlary foree [s called the capitlary tringe (Fig. 2). The
Ahickness af the capillury frings, and dhe smount of water beld depend on
soil rexdure, The bower limin of ths sasuried 2ong is Uie Tevel g w lach the
underlyimg rock is practically impermeabls 10 water

———— e o e gl - .

{1) Saudi Arabia Monctary Agency. Annual repurt 1981, p. 56
(2) Peter Benumant,
The Middle East, Brstol, 1977. p. 320.
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iwpie 2

Mpyin dams lo Sapdi Arsbia

Name ST Lergih ' High - .'i'i-c_u;gt CEpACity :
In meires In metrea Miltlan m.

i TR 15 51
Majran 250 & K4
Rear 4 14 38
Durivah k0 Q.5 i

Rawilal Sudair 554 14 i

ARl 350 1n 24
Lahun 500 12

Tialk #50 1 2

Rz=ifinh iw 0.5 1.3
Tk =0 21 2
Lis 19 35 m
Ay 430 11 o

sonree - dimroory of Apnenliore amd Walcr ol Bandi Arabu,

I N

URERE T | ' R

e L X e

2 0eET) o g R Mo o
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Fig 2. Greend weer sanes gl beils
Seunge, L. Aroon,

Crop production ie Aricd Regions,
Londan [¥72 p. 147
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During wet porioda, or following continuous irrigations, the water-table
rices, where as during dry peroids, heavy withdrawals wilf cause the water-
tablc 1o fall. If there is po impervious Tayer between the ground-watcr and
the soil surface. the former is knawn as ''phreatic’’ or “free’” gronnd-
water' '

The grom 3w or reservoir of aguifer cansisis of satrated porous rock
maserals chal wee suflciently permeable for the water 1o mwve thronsh
ihemy by pravity and yietd water Freely 1o wolls {Fig, 3).

Lirowpad-waler 1At s relatively near U Surface < be used by plants. As
& large corcernracion of roots develops in the capitlary Ininge ahove e
water-fabig, eeem 0 emporary mise i the sulve-table miay gause eon-
sidersble damage by wsphyniating the roois,

The wisvnsdewaior Feservoirs are the sowce of water (o wells and springs
und the flaw of streany duning raimfess perivds. Groond-water is the praia
source of warer supply an dry regiony. Growoed-water reserioirs ire in
dynamic Iakinee with peedipiation, evaporation and draimaee to Lhe sca.

Table 3
Main Agulfers ln Suodi Aralia
Ayurier Surveryed .Au'ri:;:ﬂtk::n; Miet
nrra { mipters )
Sag I N ) FSK x 240 o
Wajid 2 950 3 X 250 ke
Tuhuk | 150 = 170 YO0 x 150 km
Minjar 5 L) R} x B0 km
Al-Sayvad 5 A 600 km
Al-Musi 4 1L} 1450 x 900 kim®
Lim-Srrdhoina 4 240 1 o
Dumam 4 35 f.a
MNeojene 4 300 .2

Source ; Ministry of Agricalture and Water,
A puide to agriculiural investment in S A, 1975,
% Extends into kuwait, Iraq, and Hahrain,
&L. Arnon, corp production in Arid Regions
Lendon 1972, zval. [ p. 146,



L
hnadi MO0

f/ e e

' |
Do — = M me e ety L T T
. LI I —— 18 pwl Facy
. ] .
Fre=ap= rog o — -_i._e._u_v“._.- _.!I_._qn__ & o T P Y e et
B Baic AR gn | T e ]

Cmawall amT L Wt

e L]

mw__u Carnbriwd agutier

D Frewm orounale o
D ETLL T TP

P, T

Flg. 3 : Major aguifer Systems in Saudi Arabia.

Source, Perer Begrumon,
Water development in Saosdi Arabia.
The Geographical Jaurnal,
Vol 143, pwt L, March 1977, p. 48



I evulmesl W e sapplizs, the development of ground. water
tosowr pey in relatiety fas) wiod incxpzusive, und istherefore a major facter
in the svononue Jesclope o of arid regions as in Saudi Arahia.

ln SNawsdi Aquliva, gron- d-war.r is the main source of water [or
avseuliuie and urban uses. Many agnifers have boen leaied, the most
importint are listed in lable § in the arcas surveyed (Fie, 4).

a RhrapH
AL KHARG «

Fig. 4 : Doty oF Yarions Areas of Saedi Arabia



The saq equifer i the narh supplies water to Qassim and Tabuk areas,
and abaut 315 milon m? vould be pusnped annually withow affecting the
water level. [n Qaswm, same walls bave & dischurge capacity of 150
pallons: minute, Warer yuality is excellont and soluble salis rauge helween
450 and 800 pans per milhon (ppei).

The Tabuk sguifer is alye ympartani for agriculiure in the Qassim and
Tahuk areas. It is esiimapied that 7 million m* can by sed aanualy
withaut detimental effects. Warer quality is paod and soluble o not
usnally vxoeed K0 ppin.

Apnculiere in Wadi Duwaser arca depends on the Waud aquifer for
ground waer Water discharge reaches 800 gdilons/minute in same casey,
and waler quality is gnod (400 to BOO ppmd.

The Minjur aquifer in the cenartal region is recharged with ahour "0
million m? per year Tt is used for agricutiure in the khari regton and for
ihe capial Riyadh. Water quality is medium and reaches (200 ppm.

The Um-Brrdhuma aguifer is an important ource af water {or the
eastern regian, Tt is ublized for agricufiare i Wadi Al-tniyah and ithe
Naradh projsce. Wells dug in this aquifer can dischurgs np te 3000
gallon: ‘minuie.

The Al Hasa rewon utifizes water from Newjene aguifer for apricull iral
purposss and water gualicy 1« medium

In Qauf. Dammarmn and Al-Khabar, agriculture depends on the Daniam
ayufter. Warer quality does not exceed 1300 ppin, 0i1d discharge of wells
does not exceed 100 gallons minute.

Many wells have been dug in various parts of the country over the years. In
certain wreas, the pressure on walcr use kas been veryu high, and the ex-
tractin has depleted ground water suppliss. Consequently, the driliing of
new wells must be npproved by the Minlary of Agriculture an Water. In
other areas, water reserves are huge, and the poteniial for agricultural
development [s considerable. The imporiant wells dug in the aguifer areas
ere given in rabic 4.



3, Agriculture in Handl Arabla
A. Evolullon of Agriculture
Recause of the scarcity of availabie water resoureed, vasl u:cajv. of lhre
country Are utilized onty by nomads who 1ravel long distances w.:th tljn:!r
Herds in search of rhe grass which springs up ahcr the erral rams.
Pactoralism, therefore has been iraditicnally the most knporiant source of

agricultural incame.

Table 4
Main wells dug In vorigus regions of Saudi Armhle

ot TS g e R o i
Fahid Ny 1,500 ], 00 G5G
Qusarm Nay K5 500 T
Arsir Aha-Rawath 1,4t%) 400 650
Tahuk  Tabuk 250 250 650
Kamda Wajid o9 LGIK 2L
Sutarl YWajid 1,318 12060 400
Salboukh Mimur 1, el 1,000 1,210
Bweib Mimiur 1,9%3 055 1,536
Misah AfFBayyad 220 G50 IH)
Hzfuf  Neojene 100 2.000 1,200
SharourehWajid 1.1 500 W H

Sorce  Ministry of Agricutrure and Waer ol Saodi Arzbis,

Agricultnr:] devilopment was Laken g si2ee twriher it 1937 when Tha
Saud's finande minister Sheikh Abdullsh Suliman insialled a number of
purhips, an Iragi farmer and a palestinizn vegetable grower in fhe oasis of
Al-kharj, east of Rivadh, Fromn small beginmings, the project blassiecd
intor it large-scale experimental farm with the assistance ol Asamco and
sucesaive Asnerican agriculiural missioanst”. About 12 ko are being
cultivated gt Al-kharj and an addivional 3 kn? al ngighobunign khafs
Daghra, larpely with the help of emachines and primarily for the Riyadh
market.

('} Peler Beamung,
The Middle East, Pristal 1977, p. 319,
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The Al-Xharj project wai {ollowed in the Late 1940's by the ¢stablizhment
of experimental farms {n different parts of the country, and an anack was
launghed on the prablems of Saudi Arabia's largest oasis Al-Hasa. Al-
Hasa had been sulfering from severe depression. Population pressure had
betome extreme and was incrcasing, while the culivated area was con-
tinually being diminished by drifticeg sand and salinity. Date palms, the
main vrap, were low yielding, partly because of their age and partly
becanse of a high waier tuble, Water 1 hough abundaul, was inefficiently
used,

Attempts to improve Lhe situatian bogan in 4% Crop Jis etsitication
was ntroduved, improved strains were employed and rhe wse of water im-
prevad. Pumps allcwed the exrenting of irrigation, whkile the constructinn
of the Al-dammam o Kiyadh railway, and the subsequein coriplertion ot
mmodery roads, has sobved the morkeiing prebiemn by aYlowing cxport to the
capital, v pae hand, aod o the thriving odl serlemencs oo the other.

Tie gerenunent has, vipecially singe 1982 wicwsad s cilemdon and
dllacaeos 1o agncultore i an eHeel of inceciese agticoloual prodaction,
iU has dome this throeeh Lind reelasation. the mreduction of knivowledyee
i) oteehoigue ofF modero famoung practices, 1o ifcred~e sunthers of
tarirvr, Fe distribuiion of impoared seeds s lew cest, and e westablisie
ot of progluction sod dirihutiuen cooperatives amd gn gerjeatiural
eroit bank, The resilt vus aninercase of azriculiure in the pationa! -
v fronn (% 1 19Tt i TS i your 19RO

The sueeess oF Liod pecimationg and waier development prejecis would
permib not waly an inerea-¢ in the prodoction of Farm crops For human
cons.Lption, but also the prasibiliny of devoting a larger pertion of the ir-
rirated lands to the prednetion of Todder crops for livestoek. These Fadder
crops could then he wiilived 1o wipploment the inadegnace supplies of
nelutilh vegetation ypan which imost af the livestock in the country depend.

The ideatification of hydroagriculinral resources in the country staried
as car s 1954, The country was sectivtied irdo eight argas (Fig. 4) plus
Jedat Meeca- Taif region. Primary suneys for the firse six covering an
arca of about 1.3 miliion kn? were completed i 19700 Lhe survey of the
Arahian shivld about 204 km® of arca eight, is in progress while that of the
seventh (Hub Alkhali) emipily guarter has not heen conducred because of
its neptigible population.
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The six studied areas are the following(?

Ares 1 (the great Mafud basip) .

A large aréa suitable for a wide varigy ol ¢rops. The wgin regions of
this basin are Qussim, Wadi Sirhan, Al-Jowf, Szkakah, Tabuk, Alula,
Al-kuhayfiyah, and Wadi Al-khuwayer.

Qassim s one of most jinporcast gencultweal regions of the connlry, and
il is expeeted (o contrihute ghout 30Ty of the rorsl agrieultural producton
of Saudiya Arakiz in the nuar future, Te's elinuie and water retounues mnke
it guiticable for producing a variely of ¢rops all year pound, The mi2in vrops
are wheazt, barley, atfafa, vegertables and fruits, particulaely daies, prangy
and citrus.

Arca 2 wnd 3 (Suuth - West regiva) @

This region, plus the Jeddah - Mecea - Taif, extends from Tiham in
the west to the bordirs of Rub-al-khuli {the empty quarter) in the ez«
coveriing Asir, Hijaz platean and Nagd plain. Itis oue of the two e fong in
Seudi Arabia where rainfall §s rather modesrate and where rainfed
wercyliore is cominen, paricalarly in the Asir mauniains. Ahoul 1080404
hectuies are cultivated, and an addisiongl 909,000 heetrres oie arzbic
lands, The major region is Wadi Duwaser which has a good egriculiurn]
potential, Tle povernment has plready contracted o turm-key project of

300 hectana for complete dovelopment and ia the meantime is exponmel-
ting (th crops mast suited far the region.

Aren d (Enstvm Reglon) :

Large greas in this region are srable, und 20,00 heetares are urder
culljvation, The main cgricultural arens are Al-Husa and Quuf on.is,
Haradh, Wadi Al-Miyah, and Yabrin arc a%so ioparieot 2eneuloorl
l‘C&Fﬂ'ﬂ.lm

In arder 1o develep Al-Hasa and Qafif, sand dunes and soil salinily have
required special salutions. For example, the AlH..a irmigation and
draitage project was campleted in 1970, It is the hugest voe-block ir-

(1) Hiwistry bf' Am,ullure and Water,
Agriculeural investment in Saudi Arebia, Riyadh, 1979,



rigated area in the couniry. The presently irrigated arep s about 12,000
hectares and could be increased o 20,000 hectares aficr land reclamation.

Haradh and Wadi Al-Misah have good agnicultural potential because of
the availability of water in Umm-Erradhma ayuifer. About 350,000 km?
in the L'muin-Efradhma erea are presently under delailed study ro identily
waler polerialitles for the developnient of spitabte agricueltural areas, The
raajvr crops in this regian are dufes, alfaifa, and vegetables, Abont 3,2
iillion Jate pati trees are planted in Alkhasa and Quif pasis.

Arra § {thiyudh Reginn) :

This region covers an grea of about (08,000 km? surrounding Riyadh.
The prain agnevtiveal region s the &l-kharj pluing with 2hout 18,100 hec-
tares of arable lund which has suitable water resaurces. Al-khari ayuifer is
evdiimared to vontwn wheu W,000 million w1' and the sorronnding
limestane-comi ains additional watler reserves.

Tl Aflar pliio s the second area in ilportance with o gisonl polential
For agreifiral developniwm Six oiher regions with dbout §7.000 heciargs
ol aanble Bud vl Ry e 3 pood aericnloural poieniil

Arca fr { The Hed Sen € asl) -

Thia vegion exteeds on the Red Sea cogst frang the fordan borgders in o
porth vt Yamen in the souwh aid is devidied into iwo sub-gegions of dif:
Drverit clinigtes part cuners anarea of LEL0G ke with an cusiimared 3,225
heciares ol awhle lund. &erwnltural develapment i Bnnred because of law
watker reservey wikd light precipiiation. The southern pari oo ers an pca of
S.0000 kg borans @ part of the S prav iner. and Bas 4 2 el poseniial fer
aert: nleare, cspevislly m the south and norch. Tihama surfice $arer von
stintes the majue vource of irmgation water and amowrnly 1o morg than
1kt pullion m?, Sorghim aed millets are the wmain corps in Ji2an region.

Agricltural lahear 1s 5 main conseraint an agriculiurg) develogmnent ia
Sl Arabid, Aveording te the 1974 poputution census, 40 percent of the
bl psinpower was copboaed e agpcaltore and FLones {lahle 5)
B canse Hhin bignne ainefidys Teduing who s e maanlyh on lisestock progue
fion ind fisheries, the ponber ol agraoliursl workers may ke
oserestinated. Bl il was a problens 1o Find consis inchuding man powet
employed in agriculure anly. even in (he Jast anes.




The shortige in skilled labour has been partially slieviated by the hirivg
of Tuneigners cspacially form Egypt, Many ptivate agricultural enierpriseg
are onaged by no-Saud! navionals. The government fecogaized the im-
purtarice of developing the quality of human resoures, so training pro-
grams, and ayioultnral colleges are established to fill the gap of the shor-
lace in yuantay and quality of agricullural labour,

Table §

Maupuwer by Oceupativnal Groups
{ 197475 in thousands §

tlucuim!:'ﬁ:;u Sauti Nan-Saudi Total
Aypricalrure and fishing 6552 215 6827
Piofessionals 135.4 10,4 23%.8
Cralsmien and labourgrs 22.7 1229 J45.6
Clerical / personnel 109.1 118 120.9
Commrtercial &b, 2 411 1573
Servicey {178 0.3 1821
Manaperial 18.6 4.2 2.8
Tota) T - A 1. D . )

Source - Central b;mmxnt af Statistics of Saudi Arabia, [975.

0 = Irrigatlco :

Irrigation is almost entirely by Mooding the felds. The way it which the
lind is Rooded depends an the source of water supply in 1he varivus
aericuliural regions.

On the Tihama coasal plam, cultivation depends almes entitely on
monsoon foods in june thraugh Scplember, although winter rains from
December 1o Fabruary permit dry farming Lo fimited catent, Wadis ane
dammed partially or complctely 1o divert the Toodwater to 1he vuldvated
basins. The basins, which are surroundcd by dikes, are soaked one by one,
starung with 1he upper lunds

L farnning is praciiced o gicaler exdent on the higher ¢levation in the
Asir mouniainy, where lerrace Farming s highly developed. To supploment
the menger rainiat] the rain falling on pncultivated slopes is colleciod und
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diverted 1o the walled 1erreces by channels which e often cemented o
prevent seepege. The waters are allowed v deseend from terrace 10

terrace. 1t is generally coustdered that hetween Iwa ko faur hectares of an-
ciltivgled fand must be nsed o3 e cawch busin for every hectare of land
under cultivationt?

In Estern Region, trrigxtion of the larger fields, which are mainly
devented 10 dates and rics, 1t done by diversion of waler from artesian spr-
ings by gravity through canals to the Relds. The Gelds are irrigated at
spvefied times, amd then the farmer allows the surples water to drain into a
sevondary canal which leads the water o a hawer field, The saline content
of the water increzses as it passes through cach feld. When it has become
100 satty to be usahle, the remaining watr is aliowed 10 evaporate, forming
a “*Szbkha’’ { salt far ) at the far end of the cultivared area.

To irngaie the smaller ficlds in Eastern Regian devoted mainly ro alfafa
and vcpetables, warer Iy lifted from springs and wells by animal pawer or
mechanizod pumps inle imigatin dirches ronning along the sides of ke
ficlds or into a reservoir from which it is diserted at witl, I only small
mounts are needed, the water trom the irngation diiches 15 Lifted by a
simple hand-uperated fift.

Wells and pits provide the waier for the oasiy ugriculiure throughout the
vouniry, particulardy in the interior and in the Hejaz, Lifung is done by
pumps.

Wik agriculivee o dependent on wcaree water resuyrees, it 1§ essential
thai warer bet efficiently 1apped from its sources and carefully presenved.
Much waler has been wasicd bucause of 4 lack of knowledge aboul water
requirements for different ciops in different environments.  Waicr
Facilities are generally pimed a1 immediate wawr dirribution.

In recent ycars, the Memistry of Agriculiure and Water has been active in
the devclopment of a number of irnigation projects. The Al-Hasa [rriga-
tion and Brainape Project (s an excellent example. The witreduction of
large «ale farmive and the establishment of the Saudi  Arakiog

{1y N ian G, Walpole,
Area handbook for Sazudi Arabia,
London, 1978, p. 217,




Agriculiural Bark in 1964 1963 have prampted farmers to adopt modem
irrigation syttem which are mechanized and save jabour, lrmgalion
sycams and equipment were the lurgest recipients of louns from the
agrivultural Bank an Y57,

New projecits pomanly use either the drip or sprinkler irrigation method,
‘The drip system 1y more widely vsed for irrigating vegetables and orchards
and its mse is beiog envonrgged by the government. The cenier pivot ir-
ngativen system was introduced in 1977 with only one such system. Al
presentl (198N, are over 10 svgfems in operation, and each is capable ol ir-
pigaung wp L 50 hoeldes.

C - Wuarer Righis

Most landowsership 15 valueless secompinied by the possession of
wyier. Regulalions covering the ownership, disinbubon use of water are
theretere of primary importance. Community rights scem 1o apply ouly to
the tnoewned water resources such as raln waler falling on unowned
eultivared kind

Mosr warter rights can be sold, purshased, rented and inherited in-
dependemly af land. Thus, those who acquire land in excess of that which
they can sufficicntly irrigale have the poselbility of purchasing or renting
additional water rghts from those who own more water rights than they
need for iheir plot of Tand. Only in Asir and on the cogstal plain of the
Red Sea where precipitation is relatively plenriful, are water rights bound
to the land wnd nat to the mdividual.

Waler regulations emoeng the settled farmers are highly developed and
complex, sovering the rotation of use of water which correspond 1o the
wuter rights, The distribation pf water is often supervised and controlled
by officials appainted and paid by water awners and users,

Waer from wells, pits snd springs is vonsidered private walcr and the
righis 10 il arc assigned 10 individuals, The persen or persons « ho conr
tribate 10 the consirnetion af the waler equipment own Lhe water wnd Lase
exclusive rights 10 use oe sell iy -

Vauztly a propeny owner holds the rights to all the warer sources on his
land. Mo permil s necessary tor constructisg a well on one's own praper-
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ty, but @ pernit from rhe district Anir 18 reiuired i the well is to be built
an previonsly undlutivated lurd.  Wetls which are dug by nomads belong Lo
the rribe us long as it remains in the arca. Qoee leaves, the well breeines

publiv prapeny.

The water Tor artesian springs which are faund in Mastern prosin.e de-
pu:sl on the original awner's contrilnoan 1o the consirierion of spoe
casings, teservairs and the divesbuiien micy Lacriann, wod wn the inferitioe
or eircliase of: those riglas They are regioered with e vilaee a71-
ministranm, aond 4 waler pespensible’™ susers e The wata it leatiom,

wivel 18 e oo tine bias

WonvE bt wiaeh wre bl fe b deadd e thow g Avdr e siciea
the Fowlwaterg dervived Voo the v 2Dy vl are damened o sbisert the
wolor ba the eninivated Vefids by necos ot ot Fach eanal o e ny
phod of Bid which eor ey the waler nehis. Lpper lands ae e ol
b o che water s lel ieaseh ta e lower Tands BeForg the apper niwes

LR SR TR EN TR TH P L1 SREEEE) Y |

1% o waatey richia are lissied o the Losle wbich B e oedirnoalls
s PR gl Fands whic ™ dave Voom vl Ao o s iy 1l
ercingl wora me s were distrikared by coconnd oee mphre e s ey 21
et ced on by i there i ssrpt o noaeter, Socoe Leds s i his al 10 eed
witly oveasionialy feeeive aphos walor o Tl b e vnad ree et oni s s
siterti hest e Clleelivc b pocvent Bendosss TromiingreasZne rheiewater
Frelins by D weisiene iy of nea o geon il new sl o boen

ol

Tl coerh sy e g iphowp b the o ana b e vl v aff
PO T I L PR T ST L S IR the S e b e Londs st h
vl e el el g Vatt s el thes sl el weth

IELERT ST, TEY
Wanaten belangs (o the wweior o 1he Band oo which i lalls, Fle cannea,
Lo gt relse this woe e Son e oriearios of land where cveps e m

Aerver, Henrwater [alle o lands vvwned B the srate can by eeed Doy e

wotes b a e che wubis e d Sern veanest Hie e ot wena iy Y e ey
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I = Crop Producilon :

The croppir.g pattern which will develop wilh {rrigation depends on the
agriculiural produaivity of the land. About 331,000 hectares of land we
under cultivation of winter coops in the country { table § ). Of this arca 72
percent of the land is not irmgnted, While 21 percent is ircipated. [n addi-
tian, about 72,000 hectarcs are planted with permanent crops.

Cereal vrops vonstitute the latgest group of crops In Ssudi Argbia ( toble
7). Amuny these, sorgham constitutes the [zading crop. 1t is grown both as
a waster and susimer crop inainly in the south-west region around Fizan,
The area allocated 1o this crop has increased sieadily over the years. Miller
Iy anoihier bporiant ¢rop grown in the same region. Tt should be noted that
cstimates for all crops vary considerably from one source to another.

Wheat 18 andther imponiant crop. It s grown manly in the Asir,
Ruyadh, Mecca ard Qussim region. The area planied with wheat has been
increasing sicadily and new high-yielding variclies have been introduced
imu the country. This we can learn from the increase of arca cultivated. [t
was 62,000 heciares in year 1974 inercased to 80,000 hectares in 1977
{table 7}, and to 85,000 hectares in J9R0M.

Tomattors among the vegetables rank {tabls B) and are grown as winter
and summer Jtops in most cegions of the couniry especially in Riyadh,
Mecca and Esatern Region. Other vegetables include dry onmions, epgplant,
squash and okra. Watcrmelons constitute another imporiaot crop.

The permament crops of the country are mainly dates, grapes, and citrus

with the first being the mest mmpurtant. There are about 11 million date
palms.

() F.AQ.  Produciion 'feurbdnk. vaol. 55, 1951
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Table 6
Culrivated uregs ef winter and Permanznl Crops
In the vericus reglons of Saudi Arahin
{ 1925576 Lo hectores )

i 5 l‘;"intcr ‘Tmmmraﬁ ”('C'ﬁms‘ " Permagent

Region brrigaled  ™ud lrrigated Tonal Crups
Eastern 1,949 1,149 1,241
Rivadh, AR,

Al-K hasira 21.847 123 21970 19,345
i 17, | X 17,158 4.8
Hail 4, 8858 &4 KRS §.Hj7
Jouk, Quran sl

Tabuk il il 212 2. 380
Medina 1,867 | 1 K68 4,30
Meuea 18,780 42,320 20 (E1] 11,246
Asir IS, 1M 16,582 32.2v1 7533
AlBabuah 1,563 5,202 6.765 1
Jican a0 175,623 178,903 1.353
Mijrain 3,049 3.9 I &R

T o 1N 240,002 331135 71,592

v Inciudes aifulfa,
Source, Ministry of Agriculiure and Warer of Saudl Arahia,
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More areas are planted with giturs trees, There were more than one
million Irécs in 1975, 76 of which more than S00,000 are in produciion
LIET 8

in tenns of area wnder Lield crop cultivation, the ceniral Region comes
the first, followed by the southemn region, Qassim, Tuif end Al-Hasa
{ Fir 5)

— _
- i,

p . mmm uultlvniun
; = o on ralnfall

altivation
g':-. erl;tfln L]

Ml ==

=i

Fig. 8 : Maw Agricullure Arvas of Saudi Arghia
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We can learn the impartance of agriculiure from the decrease of impors
of wheat, barley and millet {table 9},

Table 9

Quantity of Princlpal Impuits to S.A,
{ 1976 - 1978 lo m.tons }

" iem T 19 1578
F‘-‘Fh‘a&l 36350 29307
Ratrizy 118991 53385
Maise 964 8T WxTI2
Rice 241981 40407)
Miflet IN299 1082
Vbt flower 36T 180311

—= L m— S e

Source © Cenfral Department af Statistics, S.A.
Statistical Yearbook, 270:1979.

¥ Farm units ;

Agvivuliyral holdings in Sondi Arabia have difleient characreristios in
ditferens pares of the counrry. While the smallest boldings ara £ 0ad inthe
inoiiainous regivny of Asir, Al-Baha and in the bastem region (2.5 heo-
tures). Tn MNayd fann wois rasged betweew 620 heetares, while in Hejoz
farm umity ranges betwzen 163 krvtrres, The laie st are fu Q= S cudin
Riyzdh ADF. Thore are farms of ns wuch as 100 heatares amd a few even
Largreer.

The Ministry of Agriculiure and Water is at  presoat epconraging large
suale farning and business type farm enterprises This should kad 1o a
reduction in kigh fixed (n cedment costs per pnit of kBnd and may lower
final producion casts.

The size of land distributed depends an wherher the beneficiary 13 an in-
divichial o . eoinpany. and un other Factars seeh as the total of virginland
w be distributed wnder the programme refative (o the number of applica-
viony, the fornlity of the land, availability of water, the applicant's
gualifications and expericnee in agrivulinre. The area disrributed (o in-
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¥ Wl R i A gua borween 5 — 20 hectares. The maxitium arca
LT TERRTI S L O T e

P oCrep muadion

Croe roizion i practiced o all asriculiural areas. On drripaice
bocleds af Asir vhore e wsoaity a il rotation of wheal, sorghum
ced Lonnle o w®enn barlew and lenils. Bolh ses of sotativns arg planted
wo ey ai Moseh aned haeveeed in July,

A oot ey seasan applies when the menseon raiis are wilized,
Wy ptaneing s i land Moy, the Barsesting m Quiaker. e land repuing
Sl e v b e ogoent eeses of isseflgicnn raine Inoshe Tiherod coastad
it U e 3 B! pol il ion of sorghunt, millet and sesame. On the fr-
ek Loy the erops are planced in Tile May snd s0e harveswd in Og-
rober, Uincler dey-fasmony cenditions, they are planted o Nosember and
abe L o Jaels

Fozoies vy wicated bord e aalsad cd oy ery sear. Foc Sagd and oorthenn
M: az @ biaonual retaiion ab wheat and barfoy or Berley and ocessonally,
bucios i practied. Phorining i3 o late Febropary of esrly March,
Raresting fsaa Ialy The Land s left Gatlow ee rost el the year. L truck,
Fa ning arcas such as Wadi Far, two erops ane usually prowa cach yenr
In Al kharp, three grops are grown each year. In the low-lying of Al Husa
and Qauii in Casvern Regivn, where the avallubilicy of water from ancsian

wisl gnd sprares fasors ap ko ulgre. emopes ane grown the yoar ruound,

B Frosloos of Apcivebiare In Sawdi Arabia

Dunpite the Tuw preciyaation torals proesailing asermuch of the eonntry,
Seady Arubia as fornmate i proswssing buge vohenes of graund water
eonrzied by ey e nujor sguifers. The poaermzent euer flee Jost decade
Has prilvsted a merilier of biree water tesourced projecte Tt despine |vs.s
rreects ol dhe romarkah®t offorls 10 asawre walee  rossarees o
asrmdiasig, Thorg gig wveiee poobloms gfTOees 1w s & ¥ alF beagig dus lor
avnedire, there ire some problos facng the deve!t pimes) ool agricnfio- -
FLES

Tl aneretsisg wrhanizaliomn Led pooan inerzses s wilen goclemplne,:
needed lar agricollure. The gosernmient his deadied upsn desalma
tioi: meehods as a srlution to the probiem. The eoveriunent esiblished
a number ol Targe diswlination planis on the Red Scea god GulF soas
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{fig. 8Y, but s1ill no1 enough, since 1here are big towns still depend on
ground waler a8 Rivadh, Qassim and Hail.

fhe most glaring need in deafing with erid tand irnigation as in Saud
Arabia is (o upply the saentific knowledge. The Goverament must get
1o the farmers and snow them what should be done, since farming
praciies are in general, cags that have been used for conturies.

Soil evesion by surface water and wind presents a scrious problem
culiivated land,

S i e - ¢ it i

Fig. & = Lovation of Maiy Disalination Plants in Saudr Atabia.
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Excepi the alluvial soils in tha wadi valleys, the solls are scriously
deficient 1n nitrogen and phosphates.  Thia we can learn from the in-
creased prpurts of fertilizers which increazed from about scxen militon
tons o1 1979 o ahout 13 mulligy tons in 1580,

The possibility of population must he raken inia Beeount, singe A preet
part of labour needed for agruculiure (tahle 5) are foreigners, some are
nar well experigiwced, Others are from cauntnes differ in the methed of
agzricullure compared to Sandi Arabia. All these factors have their
influerve on the preduction.

Iradequate training of farmers is one of 1he main causes of the misuse
of waler and reduced effecicney, unless the furmer understands the
value of warer.

0::c .0 the great problems facing agriculiure in Saudi Arabia is salinity
as it e Easternn Region, Salinity is due to the presence af high-water
tuhls Laused by the excessive secpags. To improsve such situation, the
tirst siep shoutd be to provide suitable droinage which allows for the
lowcring of water table belaw the eritical level of capillary action.

Design and operation of water supply systems should pravide the re-
guirted amounis of water at the time needed together with messuring
devices which maintain uniform (lows a1 the Farm level (o cope wilh
the waler requiremenis of crops.

Agricultnre in Saudi Arabia depends mainly on the limited ground
water rosowrces of varying sglinity, and irrigation under such arid
conditions leads to increased soil salinity. The oweruse of ground
water resourees results in deterigration in water quality which in turn
argravales the salinity problem, particularly where the water quantity
is insuffivient for adequate leaching alfalfa, being relatively salt
tolerant constilutes one of the maim crops in the country.

The extractiocn of water from underground agquifers may imduve
undesirahle intrusion of sea water or connate brines into the aguifer
which aver a period of time can cause the guality of the woter in thy
wells in Lthe introsion path to deteriarmie 2nd bevome wnsyitahle forir-
rigation. The deerioration usually is gradual occuring first in the
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wells nearest the source of (he brines of remedlan action is oot taken
substantizl porions af the aquifer may become unasable or several
Jecades or ipnger. Reduction in pumping drafts enificial rechage of
imported waler by speading grounds or Injeciion wells, ar the use of
water ar injection or withdrawal wells, are methods which have been
used successgully 10 hatf, and in some cases 1o reverse the intrusiont??,

Saline intrusion into well fields in coastal areas near saline bodies af
water should always be expected 10 occur sooner or Later. The reasons
for susrubned inereases 1o saliniy af uny wells should be mvestigared
promptly, regardless of well field location, so thut remedia! action can
be taken, if neccssary before irreparable damage i1s done ta the
aquifers.

The wide scale irnigation programmes in the vounity bring ahout seme
serious dangees in the field of health. The health problems that arise
are of course those of warer iransmissible diseases, such as
schistosemiasis, bul also those connected with the immigativg of new
populzuony, The credtion new rural commuoities, aid new habitars
and housing.  All these phenomena eavte a polentigl pggravalion Lo
the ensironment. To acheive this targel, acton (1 the iield of health
shauld begin as early as the planning phase of an Umigauen praject, in
vicw of the evolution of the situation, the forevas of the dangers, Lhe
discussions ofthe chowe of the measures ot be taken. This ageion has
te be continued doring the implementation phase duriug the excution
of the project and Inng afier the irnzarion ystem hus been built and
put into operation, s0 as ta assyme the sunelllance of the healih
suuarion and the mainienance end the impros el af the resabis that
have diready begn achicved.

= The health service can be eftficient only if integrated in the project ax
part of a whale, financislly administratively, and only of sineerely ac-
vepted by Lhose responsible Tur the progsammet!),

(4) Faedrick L. Hotes,
Arid Jand Lerivaion in Deselaping Counirics, Loadon 1974, p. 139.
LI7 Alewo- Coundhars,

Arid and Ireiganion i Deselaping Countres,
London 1979, p. M5
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Saudi Arabia has large zreas of sandy suils. Such soils have very low
watcr-holding capacity and the effeciency of warer use js excesdingly
low under the traditinnal irrigatien: melthuds. 1t is very costly to
develop such lamds.

Sand dunes 1epresent a geal problem tn Napd and in Eastern Region,

The hedpes are imporianl fur proteclion of land from the drifting sand
eries

L anclusion ¢

Saudi Arabia i poing Tast in econonne development, especially in
wgricnfiure 10 faee the problemn ol Toed demand. As & constynee,
dempands an wyler resources are prowing, sinee waler is a majpor facoor
linnmng the serultural development jn Saudi Arabia.

Bespite e low paecipitation totals provailing over moch of the conniry,
Saudi Arahea has a kuge volutnes of groundwater in cleven aguifers. These
have been deviloped in the Eastern region maialy for drrigation purposes.

Saudi Arubia, o have advantages of 1he sgislance of waler rwurees, it
ha=s established the dams, wells, loans Lo the Farniers, facilitate the means
e teetessportadion, Iraining, import Ferrilizers, the new techrology bepin o
replace The ubid that have heen wsed for centuries, and a 1eorganizalivn of
the eniire productivn secior began to ogeur.

Sandi Arabia began (o nwike use of iy coastal warers hy muoans af
desalivation technigues 19 e fw pooblenn of Towes situaicd fa areas
where groundwaler respurces canmel be easily 1apped, alko o keep on
pronndwater for agriculioral use.

Though Saudi Arabia has suceveded 10 bave goud resulis, Lhere are sone
prolfems Faciag the agriculiural development as : 1) the problem of saliniy
m i rigated arcas which exists i the soif iT water is applied excessively, or in
the absence of deangee 2 the sandy soil prcas which kave 2 very s
witler holding capacity . ) ingdeguate training of farmers and 1he shoraee
ol Saudian agriculieral labour, 43 soil crosion by surlzce water and wind,
5) Ike drifiing sand dunes as in the Eastern region and Najd, §) the sl
cieepl in the wadi vallays are seriously deficient in nioogen and
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phasphates, 7} the misuse of water resources, since Lthe improved water uie
and soil management practices are needed,

The above problems must be in mind in the agriculiara] policy, to obitain

the benifits af auy efforls done in this field, and (o have the advantages of
the water roseurces existanive in an &rid area as im Saudi Arahia,
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