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2.3

RESULT AND DISCUSSION

The data in Table 1 ghow an increase in seil meisture content for the uniform
gand separates as the particle size of the separates decreases. The suction required
to drain the pores in the sand separate lncresses with decreasing particle size,

The percent seil moisture for layered samples in Tables 2 and 3 indicates
the pregence of two breaks in soil meisture suction curves. The breaks become morea
proncunced the greater the difference in particle asize of the two layera. But when
the fine sand underlay the coarse sand, the coarse sand layer drained out through
the fine leyer at almost its normal suction, then she bottom fine layer drained
when the suction was raised. On the other hand, when the coarse sand underlay the
fine pand there was no significant amount of wWater removed from tie sample until the
suction necessary to drain the fine layer wae reached. liowever, alier approsching
this eritical point, a small increase in suction caused removal of a large amount of
water from the sample due to draining of both layers at once,

Table 1 PERCENT MOISTURE BY WEIGHT AT VARICUS SUCTIONS
IN CORES OF UNITORM 3SAND GSEPARATE

Average i . g ligizture
e Moisture suction - cm wataer distribution
particle o 10 20 i0 40 50 40 | ratio at 60
mn  dia cn  suctlon
Fercent moisture oy wWeignt
2.20 2141 2.3 1.4 0.9 C.7 0.6 0.5 1.0
134 22.1 245 1.2 0.8 D6 0.5 C.T Te0
0.63 29.7 1646 a2 2l 1.6 1.0 2.4 1.0
0.23 3.7 34,00 3330 21.9 Ta2 dal 3.3 1.0

Table 2 PERCENT MOISTURE BY WEIGHT AT VARIQUS SUCTIONS
IN CORES CONSISIING OF TWO LAYERS (COARSE
SAND OVER IHE SAND SEPARATES)

fAverage Moiature
particle Moisture suction - om wWater distribution
gize of - ratio at &0
top and 0 10 <0 30 40 20 50 |om  asuction
bottom

layers Percent moigture by weight

mm dia

2.,20/0.63 18.7  13.5 23 1.5 1a1 0.8 0.7 055
2.20/0.23 22.3 17.7 17.0 15,3 4.4 2.6 2.1 0.10
1.34/0.63 23.9 13.9 2.4 1.6 1.2 0.9 0.7 0,70
1.34/0.23 275 1749 1741 15.6 4.5 2.6 2.1 0.10

0.63/0.23 32.4 2242 17.9 15,1 4.5 2.7 2.1 0410
|




Table 3 FEIRCTUT WOISTURE TY KEICHT AT VARIOUS SUCTIONS
IN GORES CONSISTING OF W0 LAYERS (FINE OVER
COARSE SAND SEPARATES)

fverare Moisutre
particle distribution
giza of Moislure suction - cm water ratioc at 60
top and cm  suction
bottom o] 10 20 ao AQ 50 a0

layers

mm  dis Parcent moisture by weight

1.34/2.20 | 24.6 2.5 1.6 1.1 0.9 0.5 0.6 0.0
0.63/2.20 | 26.4  13.5 4.4 9.7 8.5 8.2 746 15.2
0.23/2.20 | 27.0 26.2  24.7 15.9 14.9 1445 Tda3 28.6
Cu63/1.34 | 25.9 26,3 14.5 1247 1.7 10.8 1043 26.3
0.23/1.34 | 28.8 28,2 27.7 17.5 16.9 16,3 16.1 87.1
0.23/0.53 31.6 3045 19.0 1.8 15.8 16,0 15.2 23.6

The molsture distribution in the drained sand lsyers indicated the presence
of & large amount of water in the fine layer overlyingz the coarse layer. The
moisture conient was 7595 higher when the fine sand of 0.23 mm average particle
size was underlain by & very coarse mand of 1.34 mm in diameter.

Zubair soils consist of gravelly sands developed by aeclian sorting and
deposition. Tie soil profiles studied were characterized by light greyish brown
loamy sands surface zoil underlain by light brownish yellow sands. In the
dominantly cosrse-textured soils mechanical composition of the various profiles
rangzed from 80-957 sand, 1.5-12.8¢ silt and 2.7-10.5{ clay. The range of available
moisture of different layers is given in Table 4. The amcunt of so0il moisture
retained was mosily availadle at suctions less thacn £.0 atm.

Table 4 301L MCISTURE CHARACTSRISTICS OF SOIL PROFILES
R OF ZUBAIR (IRAQ)

]

Soil Range of mocisturs i by weight Range of available
depth Soil moisture & by weight

cm Texture | 1/3 atm & atm 15 atm 1f3—5 atm 1f}-15 atm
ﬂ— 30 LIE' S-g-jﬂ;g E'T“3|5 2-3—2-9 612‘?!3 5-6-5-&
0= &0 L.8. to 3 E.D— &-3 2-3_2-4 1-5*1.9 3*?‘5-9 4-2‘614
60= 90 5 4.7= 6.7 1a9—=242 1e5=148 2u0=4.5 3.2-4.9
93-12G 3 4-2— 4'8 1-5“119 114’1!5 E-d-zlg EIE"3GE

The texture of non—eclay soil separates ranged from coarse silt 1o very
coarse sand, The buik density ranged from 1.4 to 1.64 g/cc and decreased with
dacre;;ing particle size. The particle density was almost constant and averaged
2;69 Lala g



Table 5 PERCERT MOISTURE 3Y WEIGET AT VARICUS 30IL HMOISTUKE SUWCTIONI IE CORES OF
DIFFZRENT HATUBAL SAWD SZPARATES (ZUBAIR, IHAQ)

Particle Size S0il meoisture suction = om water or atm

0 10 20 30 60 /3 atm 1 atm 3 atm 6 atm 15 atm

MM 5 dia
Percent moisture by weight

2,00 - 1.00 |26.53 G.12 4453 4.10 3.06 1.65 1.28 0.74 0.38 0.29

0.50 = D.25 29,22 24,80 21.24 .92 5.05 2.9 1499 1.48 1.24 0.68

0.25 = 0,105 |30.44 28.25 26.94 25.25 16.43 4495 3.34 2.20 1.75 1,22
0.105 — 0.053 [31.95 30.35 25.37 28.93 28.10 19.45 11,85 4.58 2.90 245
0.053 - 0,020 |34.75 33.75% 33.38 32.87 32,15 27.38 18.75 £.30 3.84 2458




Table 5 gives the moisture content expresged in percent by weight for each
gand geparate over the entire goil suction range that permitis plants to grow. The
data illustrate that the psrcentage of moisture was increased and the suction
required to drain the pores in the sand separates inoreaged with decreasing particle
diameter.

The data show that the amount of soil moisture retained at egual suctions
differs from one sand separate to another. The separate with a particle diameter
larger than 0.5 mm released most of iis water at a soil water suction range from
0-10 om, but the separate 1.0-0.,5 mm retained 4% of its available moisture at a
rangs of 10-20 cm =o0il water sustion. The separate 0.25-0.105 needed higher
suction to releass ite water (30-100 cm water suction).

In the separate with a particle diameter smaller than 0.70% mm no significant
amcunt of water was relsssed below 100 om soil water suction, and most of the
molsture was retained in the range betwsen 100 and 300 cm seil water suction.

The data in Table & show that the calculated available moisture between
1/3-6 atm and 1/3-15 atm are almost the same and to a lesser extent the data in
Table Ts These resulte suggesat that further studies be made on the upper limits
of avallable water in sandy scils.

Table & PERCENT AVATLABLE MOISTURE IN UNIFORM GSAND SIEPARATES
OF ZUBAIR WHEN COMPARED AT TWO RANGES OF BS0IL
WATER-SUCTTION

Particle Percent available moisture between
size - mm 1/3 — & atm 1/3 = 15 atm
2.0 - 1.0 1430 1.39
1.0 - Deh 122 1.32
D5 - De25 125 1.81
0.25 = G105 3.20 3«73
0,105 - 0.053 16455 1700
D.053 - 0.002 23.54 24.40

In the studied sand dunes a wide wvariation in the distribution of particle
gize was found. The soii from all the dunes is sandy except that of Amara 2,
Muggaishl and ¥Museayeb 1 and 2 which are formed of sandy clay loam, loamy sand
clay, loam and sandy loam respectively. Comparing the partiele ‘size distribution
in the Mussayeb dunes and the dredged sediments from the two irrigation canals in
the Mussayeb project revealed that more than 50% of the particles constituting the
dunes are similar. The dunes in Zubair and dJajaf compared to the dunes in other
localities showed a higher percentage (8.0 and 8.7 respectively) of coarse sand.
Except the dunes of Amara 2 and Musasayeb 1 and 2, the dunes in all other
localities are largely composed of very fine sand to medium sand (809 of the
particle size being 0.1-0,5 mm).



Table 7

S0IL MOISTURE CHARACTERISTICS OF SOILS FROM DUNES

AND MUSEAYEE CANAL SEDIMENTS 1IN IRAQ
¢ moisture by wt — atm Bulk | % available moisture by
Location density volume atm
1/3 atm 6 atm 15 atm | g/ec 1/3-6 atm  1/3-15 atm
Bai ji-1 Ts5 2.6 1.9 146 B.5 9.6
Bai ji-2 6.1 2,2 1.6 1.6 6.24 Te2
Mussayeb-1 1845 1240 9.5 1.3 B.45 11.7
lussayeb-2 15,0 8.8 6.0 1.27 T.87 10.4
Muggaishi 12.8 ded 3.6 1242 12.93 13,1
Nassiryah-1 Ted 2.2 1.5 1.63 8.3 9.5
Nasziryah-2 S5ed 1.6 1.0 1.69 6.4 T4
Anara-1 66 2.5 1.8 1,48 6407 Tl
Amara-2 1544 Sed 37 1.33 13.3 15.6
Najaf TaT 2.0 141 1.71 9.75 1.3
Zubair-1 Bed 1.6 10 1489 727 8,13
Zubair-2 13.4 6,7 542 1.30 B.T1 10.6
Mussayeb 12.5 3.6 2.3 1.44 12.8 14.7
Canal
Sedimenta 13.1 4.2 2.8 1.44 12,8 14.8




The maximum available moisturs by wvolume in the different dunes (Takle T)
varied from 7.2 in Baiji to 15.6 in Amara 2., As expected, the dunes composed of
pandy olay loam and olay loam with a high percent of clay exhibited a high water
holding capacity and higher available meisture compared to theose composed of sand.

The results of these gtudies explain the importance of soil texture in
determining soil moisture holding capacity, available moisture to plante and
irrigation requirements; for example, the early concept of field capacity excluded
from generalization those soils which are lmown to restrict downward flow of water,
The texture changes in the profile were usually disregerded in describing field
capacity; furthermore it was found that the flow of water will continue from the
surface layer downward beyond the defined field capacity. Alsc growing plants
play an important role in extracting the available water (Dwane and Loomis, 1957).
For this reason, the field capacity should be congidered as a seil moisture profile
and the growing plant function rather than a property of soil in the root zone or
the plough layer. Therefore, it appears that in sandy soils and non—clay sand
separates, the available moisture has differant ranges of pressure for which the
moisture is available for plant growth and should be considered in irrigation
practices., The available moisture of these seils when compared with the mean
annual rainfall of 150 mm in the region (during the winter season) indicates
moisture as the most important limiting factor, especially during the dry summer
menthe, for plant estaklishment and growth.

od SUMMARY AND CONCLUSIONS

So0il moisture charasteristics of graded silica sand, Zubair sandy soils
and sand dunes from different locations in Irag were studied,

The rasultis of these sptudies indicate that:

as although the moisture sustion required to drain s soll depends
on its particle eize, in stratified soils the gize of particle
in a coarse gtratum can govern the movement and retention of
water;

be in the sandy soils and the seils studied, most of the available
moisture is retained at suctions less than & atm and it seems
that this wv-lue is the maximum wvalue to use under favourable
Tield conditione for the sandy soils in estimating available
moisture,.

o. study of rainfall characteristics and the soil moigture regime
through the soil nrofile should always be thoroughly congidered
in sand dune reclamation.
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THE BSANDY SO0ILS OF THE EKINGDOM OF GSAUDI  ARARIA

by

P. Loizides
Pald Adviser, Central Agricultural Laboratories
and Water Use in the Hingsdom of Saudi Arabia

The ¥ingdom of Saudi Arabia is one of the hoettest and driest regions of the
garth. In the mountain znd ocoastal areas of the scuth—western part of the country
rainfall rises to 300-400 mm. This allows dry faming to be practissd. OCver the
greatest part of the country, however, awverage rainfall amounts to cnly 20-150 mm
and agriculture is only possible under irrigation.

In the inland regionz summer temperatures in the day-time regularly exceed
ADOG, while in winter freezing temperatures frequently ocour. Helative humidity in
the dey-time during summer drops to 10-20%., In the coastal rezions relative hunidity
ig muach higher and temperature differences betwesn summer and winter less pronounced.
Strong dry winds frequently blow especially in summer.

Irrigated agriculture has been practised for thousand of years from shallow
wells tapping the shallow unconfined agquifers of the alluvial deposits slaong the
numeroue wadi beds or from springs, =otably those of the el Hassa ocasis, the flow
of which amounts to 15 m3/sec. The shallow aguifers are rejularly replenished by
wadi floods and recharge usually ezxceeds extraction. Hecharge may be increased
by floocd control structures but the development potential of the small unconfined
aquifers is limited.

During the last few decades huge quantities of undergreound water have been
dizcovered. They are stored in confined aguifers of the Cretacecus fo Fleistooene
formations dipping off the anoient arystalline rocks of 4ne Arabian shield towards
the Arabian Gulf 500 km to the east. The water is fossil having ascunulated during
an earlier pluvial pericd and very little replenighment is now ftaking placo.
Properly managed it may perhaps allow in area of 100 000 ha tc be irrigated over
a period of 50-100 yemre in addition to the 100 000 ha or so now under irrigation.
If pumping ie done from depthe greater than 150-2C0 m and if desalinization of the
more brackish waters is practised much bigrer areas could probably be irrizated.

The main orops are date palms, ceresls, fodder crops suph as alfslla and
gorghum and vegetables. In ocertain areas deciducus frult trees, oltrus and vines
are also groW.

The gquality of water varies but in geoeral the salt gontent of the deep
confined waters is 800 to & OO0 ppm rizine towards the ccast of the Aravian Gulf,
The quality of water in the small wadi aguifers iz even more variable increasing
downetream as well as away Trom the wadi bed., Little information ig available about
the boron content of the irrigation waters.

Ho basic =oll survey has besn carried out in the Hingdom. Reconnaissance land
capability surveys based on the U,S5, Bureau of Heclamstion system provide incomplete
information on the moils of the Kingdom. Agricultural eoils belong to the loamy-
gand to sandy loam textural classes With the lighter scils predominating.

Infiltration rates are high amounting to 5-16 om per hour while the field capacity
determined in the field varies from 7% to over 15¢ by wvolume. The scils are always
calecareous and often contain gypsum. A horizon of lime accumulation is often present.



The main problem in the management of those soils is efficient irrigation.
Bvapotrangpiration during summer probably exceeds 10 mm per day. In order to avoid
high percentage depletion of available water in these soils of low fi=ld capacity
it is necessary to irrigate every 2-3 dsys. Taking into ascount the leaching
requirements in order to conitrol salinity, the depth of water per spplicetion
should not exceed 4-6 cm in the lighter soils and 6-8 in the heavier sciles. It is
extremely difficult teo ensure uniform distribution of such small depihs by surface
methods of irrigation, especially since land preparation is often unsatisfactory.
As a result, much water is wasted. Even in the small irrigation bagins often used
for irrigation, whioh in theory should result in high efficiencies, the farmer tends
to give muoh more water fhan is needed 1o meet svapotranspiration plus leaching
requiremnents,

Sprinkler and for row crops, trickle irrigation would presumably result in
mash highar eff'iciencies but such methods have not yet been tried in the Kingdom.

Gertain areas suffer from a high water—table. Thie problem is especially
acute in parts of the important agricultural region of Qassim, 400 km N.W. of Riyadh,
the el Hassa Casgie and the flat ceoestal region along the Arsabian Gulf near Damman.
Drainage is necessary for dealing with this problem. In el Hassa a drainage system
has been laid down as part of a big projeet which has algo provided for the
distribution of water by means of concrete channels. However, field draine have
not yet veen laid,

41 the Qatif Agriculturzl Hesearch Station near Dammam the drainage system is
working satisfactorily. In Qassim the drainage problem remains acute. An interesting
attempt at reclaiming a saline scil with a high water-table was made by a farmer in
this area. He applied a layer of sand 5-10 cm deep to his land and has since
sucoeeded in obtaining much higher yields of cereals snd alfalfa than before. It
would seem thal this success is dus 4o the fact that only a email part of the
depressicn is under ocrops 3o that under irrigation there iz a2 net movement of water
away from the irrigation fields, while the added sand provides more Tavourable
conditions for germination and growth than the original saline soil, If the entire
depressicn is to be reclaimed an efficient drainage gysiem is needed,

Oooaslonally, problems may arise due to impermeable calecareocus hardpans, This
ia perhaps trues of parts of el llassa. At the Qatif Agricultural Research Station a
hardpan consisliing malnly of zypsum originally caused trouble but after some years
of drainage and irrigation it has largely dissolved awsy and drainage is now, if
anything, excessive.

S0il salinity is easily controllied under irrigation in well drained soils of
light texiure btut the return Tlow to the shallow unconfined aguifer may cause
salinization cof fhe irrigation water unlese this iz compensated by sufficient under—
flow. This appsars to be happening in the large el Harj aquifer, 100 km S,E. of
Myadh whish 1= recharged by a number of wadis. As a result of overpumping the
water—table is falling and there is no longer any underflow away from the agquifer,
Tha water iz therefore being continuously concentrated Ly evaporation and its
salinity is rieing.

Certain soils, notably those of Qatif, contain gypsum to the extent of 309 or
more. Germination and growth of many vegetables iz very poor in such solls. It hag
been found that heavy apolications of poultry manure result in highly increased
yields. GSince this material contains no more than 10 of organic matter its effeot
is probably purely mechanical by preventing the formation of a thin gypsum crust by
evaporation between irrigations. Tixoellent yielda of many vegetables are obiained
at this station. The result should prove of interest to cther Middle Rast countries

where aimilar gypsum scils oocour.



Moving sand dunes cover huge areas, They often constitute a hazard by invading
agricultural lands. In el Hassa they have been successfully fixed by planting tamarisc
after spreading a thin layer of heavier soil over the sand dunes. Irrigation is given
for a few years, The success of this system is probably due to the proximity of a
watertable which is eventually tapped by the deep-rooted tamarisc, otherwise it would
not survive under a rainfall of 30-50 mm, More recent work in this area indicates that
it is not necessary to apply a layer of heavier soil before planting but protection

againet wind is necessary. Alongside highways asphalt is used for fixing moving =sand
dunes.

Certain hydrologists believe that considerable recharge of the aguifers takes
place in these sand dunes since during the occasional heavy rains a large part of
the rainfall percolates deep into the soil, escapes evaporation from the surface and
can only continue moving downwards. The FAO hydrologist, Mr. Turgut Tincer, measured
the tritium content of soil water at various depths and concluded that recharge in
the dunes along the Riyadh-Dammam road may be of the order of 20 mm per annum over an
area of 25 000 km2,

The fertility of the soils of Saudi Arabia is surprisingly high. Experiments
carried out by the FAQ experts, Messrs. Bolle-Jones and Boswinkle indicate, as
expected, a high response of most crops to nitrogen, but phosphorus fertilizers did
not always raise yields while in only one experiment did potassium fertilizers raise
the yield of late cuts of alfalfa. Fertilizer experiments are now in progress at the
Qatif Station but a comprehensive programme covering all important agricultural
regions and crops is indicated. In particular, experimente are needed on split
applications and on new forms of nitrogen fertilizers with a view to reducing the
considerable loss of nitrogen that takes place in sandy soils by leaching, The
design of the experiments and the level of dressings should be such as to allow
the economic optimum to be estimated.

During summer, nodulation of alfalfa is restricted or absent. It is not yet
known whether this is due to the absence of suitable strains of bacteria or to the

high soil temperatures. The problem is worth studying in view of the importance
of this crop.

Trace element deficiencies are present, in particular zinc deficiency in citrus
and probably other fruit trees. On the other hand, iron deficiency is of minor
importance, being observed only in sensitive plants such as lemon trees growing in
the presence of a high watertable. This is to be expected in view of the good
aeration of the roots and the fact that the calcium carbonate content of sandy
soils ocours mainly in the coarse fractions, It is a matter of experience that
iron deficiency is most common in soil:s of high water holding capacity and in which
& large proportion of the calcium carbonate is present in the silt and clay fractions.
In general, in spite of the light texture of the soils, minor element deficiencies
appear +to be of less importance in 3audi Arabia than in other countries of the
Middle East.

Both zinc and iron deficiencies are easy to correct; the first by zinc
sulphate sprays and the second by means of soil applications of sequestrene Fe 1318
chelate, Although this material is very expensive its use is probably justified
economically for fruit trees but not for field crops.

In conclusion, mention should be made of a serious disability militating
against efficient land and water use. This is the extreme parcellation of holdings
and small size of plots especially in areas of traditional agriculture. A radical
removal of this disability would be extremely difficult to achieve but perhaps some
form of cooperation between owners of neighbouring plots may be reached so as to
ensure a more efficient arrangement of plots for irrigation and a more efficient
lay-out of irrigation canals and field drains. This problem is widespread in the
Middle East and the experience of other countries in solving it may prove of value
under the conditions of the Kingdom of Saudi Arabia.
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VI. RECOMMENDATION

Bxchange of Information

The Seminar, recognising that sandy eoills are extensive in the Near East and
Horth Africa, feels that seil survey and estimation of the total area and its
cultivable portions, based on the available information in each country, will help
in evaluating the importance of these soils on factual bases and recommends that
compilation of basic scil maps and available information on the effective use of
theese seils be carried out under the auspices of FAD and be disseminated among the
countries of the region,

Charasterization and Classificaticn

The Seminear realiszing that, although the soil textural class names of the
sandy soile are "sands" and "loamy sands", soils of the "sandy loam” class might
suffer from gimilar preblems, therefore recommendsz that:

8. "sandy loams" be conzidered for practical purposes as sandy soils;

ke in the classification of these =zoilsg, the mineralogical constituents,
2«Zs Calclun carbonate, gypsum, guartz, clays, etc. be taken into
congideration; also that characterietics of hard pans be stated;

2. & sound land and waler utilization programme of these soils be formulated
on the basis of a sequence of land and water rescurces evaluation surveys
(taking into account the environmental conditions) carried cut on a
suitable ecale,

Fanels of Experts

The Seminar feels that it is time to organize panels of experts under the
augpices of FAC to study in an integrated manner, to set guidelines and to establish
priorities on the different aspecte, methods and practices of utilization of ealt-
affected, calcareous and sandy solls, as well ag the efficient utilization of water
under irrigated and rainfed apgriculture,

Treining and Extension

The Seminar realisings that raining and extension services in soil and water
management and agronomic practices are critical issues in most of the region,
recommnends intensifying these aspects among extension workers ss well as farmers,

Poliution

Since sandy soils are pervious and usually receive excess amounts of water,
the Seminar recommends that a study be directed toward factors invelved in, and
practices to avoid, pollution of the groundwater due to heavy fertilization, use
of sewage water, application of asphalt and chemical sealants and graging animals
on these soila,



Suzgested Hesearch Programmes

The Seminar recognizing the progress achieved in the techniques of sandy seoil
utilization, especially in the fields of (a) Scil and Water Conservation and
Management, (b) Fertility, and (¢) Irrigation and Drainage, recommends that a
regional programms of research be carried out. A part of this programme might be
directed toward a better undersianding of the theorsetical bases of the problems,
and the other part should be applied research.

A S0il and Water Coenservation and Mangsement

ie

ii,

iii.

ive

Sand dune stabilization

ingwing that sand dune encroachment is & continuous threat to adjacent
agricultural lands, recognizing the beneficial effects of stabilization
and afforestation of sand dunes and being aware of tha recent develop-
ments in the use of petroleum, synthetic rubber and chemicals for
stabilization of mands, the ZSeminar would like +to recommend that,
before inveating heavily in the application of these materials as
gurface sealants, they should be tested under conditions for effectiveness,
durability and economy in comparison to traditional methods, using dry
vegetation or other teshniques. More research should be carried out eon
the collection and selection of plant varieties moet adapted to local
eonditions, especially forest speoies, Similarly, studiea on the
hydrological effects of afforestation should be considered.

Brosion Control

Hoting that sandy soils are susceptible to erosion and therefore
erosion control measures net only save them from being degraded but
also prevent them from heing a menace to adjacent productive lands,

it is recommended that the application of the best euited agronomical
management practices be stressed, In this regard, the minimum tillage
practice is worth evaluation.

Mulshing

The Seminar, recognising that studies on mulching techniques, such as
tillage, gravel placement, application of crop residues and plastic or
cellophane covers, are lacking in the region, recommends the carrying
cut of studies on:

- depth and time of tillage;’

- effectiveness of different crop residues, and
other materials used in mulohing;

- methods of application.

Placement of barriers within the goil

The Seminar, being aware of ihe recent technigues of barrier placement
in the soil and noting the limited application of these technigques in
the region, regommends the initiation of studies and experimente in
pilot areas on barriers of asphalt, organic manure and other materials
with special emphasis on:
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- susceptibility of berriered soils to salinity, especially when
brackish water is used for irrigation;

- comparisen of this technique as & conservation measurs for water
and nutrients with that of irrigation by sprinkler and drip methodsg;

- economic evaluation, based on cosi of material =+d placement of the
barrier and crop yields.

Fartility Studies

The Seminar beinz aware of the [eriility problem of sandy soils and
rogognising the impact that recent fertilization techniquees could hawve
on the development and utilization of these resources, recommends shat
research be directed toward:

i. movement, reactions and fransformation of different Tertilizer forus

(including inorganic fartilizers) in the soil;

ii. techniques and forms of fertilizer application;
iii. developing a suitable system for socil fertilizy evaluation;
ive interaction beiwean fertilization and irrigation.

Irrigation and Drainage

is Water quality

Realizing that good quality waler is getting scarcer and scarcer in the
region, and low guallty water is widely found, the Seminar recomumends
that more rescarch be carried out on the use of saline, sewage ani
desalinated water which will ultimately lead to the esztablishmeni of
criteria for sale, efficient and economio usa of such waters on sandy
goils. Particular attention should be gziven to carrying out experiments
on the critical level of salts and their composition in irrigation water
by different irrigation methods on different crops under specified
olimatic conditionsz using a wide range of application rates.

ii, Irrigation efficiences

Congidering the role of irrigation efficiency in econemizing in the uae
of scarce water resources and noting the nigh efficiency of newly
developed techniques, the Jeminar recommends carrying out:

a. trials on the metheds of improving application efficiency of
different irrigation methods taking into cowsideration the leoaching
requirements, land levelliny a d drainage sspects;

b. trials for the improvement of the conveyance efficiency of the
irrigation system;



T

iii. Integrated experiments

The Seminar recommends carrying out practical experiments at the field
level on the relation between crop production and soil moisture regime
ag induced ©y irrigation and drainage under opiimum conditions of crop
varieties, fertilization, optimum salinity conditione and good farming
operations,

ive Drainage teating

The Seminar recommends the inslusicn of sandy sclls in studies on
optimum combination of drainage material in relation to soil types
and methods of installation of drain pipes.

T Lining of canals

The Seminar recommends the undertaking of practical studies on the
application of low-coat local material for canal lining.

i Contrel of algae and microflora in the irrigation system

The Seminar recommends scarrying out studies to develop safe chemical
methods of controlling algae and microflora in the different irrigation
syatems in order {0 avoid dangerous contamination of irrigation water
and water losses.

Utilization of Sandy Soils under Dryfarming Conditions

The Seminar realieing that large areas of sandy soils in the region depend on
rainfall, recommends that a programme of studies be directed ftoward the following
points:

=1 methods of water and scil conservation;
bie fertilizetion practices;
Ca breeding plant varieties mogt adapted te such conditions,

ezpecially drought-resistant varieties,

Regicnal Applied Research Programme for Land and Water Use on Sandy Soils

The Seminar'rucugpizing the vital importance of this regicnal programme for
promoting improved land and water use on sandy soils in the countries of the region
and noting that a decision has not been taken so far in support of this regional

programme by the UNDP, the Seminar urges that immediate aotion be taken by the
UNDF to expedite the early implementation of the regional programme's objectives.

It ie further requested that coordination should be made between the applied
research programme and other regional centres dealing with applied s0il and water
research.
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ARAB CENTRE FOR THE STUDIES OF ARID ZONES AND DRY LANDS (ACSAD)

Damascus, Syria

Activities of the Soil-Water Division

by

Jamal 5. Dougrameji
Head, Soil-Water Division

INTRODUCTION

Farmers have tended to over exploit natural resources up to the present
in the absence of scientific and technological help and socoial and financial
aid. The balance between the human population and the natural resources has
been upset, either because of climatic fluctuations or man's intervention or
due to & complex interaction of these two factors. Where this has continued
unchecked, it has led to the loss of wvaluable plant species, lower soil fertility
and, ultimately, their replacement by large areas of unproductive lands, salt
affected soil and barren sand dunes.

With the above background in mind, ACSAD was establighed in September
1971 in order to find =ome solution to these problems in the Arab countries,
As indicated by the title, its studies will cover the arid zones and dry land
regions where soils and environmental conditions are almost eimilar. Therefors,
soil and water management and conservation, soil reclamation, irrigation,

drainage, sgoil fertility, groundwater resources, field crops, animal rescurces,
range management and climatology are given the highest consideration,

OBJECTIVES

The main objectives of the Soil-Water Divieion are:
1. HReclamation of salt affected soils in pilot areas through:
a. determination of critical depth and spacing of drainage systems;

ba testing of different methods of leaching and leaching requirements
for different soil types;

(18 testing of drainage materials;

d. erop rotation and fertilization;
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o, atudy of salt and water balante;
b economical feamibility of moll reclamation.

Reclamation of sandy soils and sand dunes by means of biclogical, mechanical
and chemical methods in selected pilot areas.

Studies on fertilizer requirements of the farm crops and fruit trees.
Studies on the problems of gypeic and caleic soils and their management.

Studies on water requirements of the important farm crope in selected
climatological regions.

Studies on the use of saline water in soill reclamation and irrigation.
Studies on methods of soil and water anzlysis.

Soil and water conservation in dry farmming regions.

The accomplishment of these objectives will be carried on through:

ie research studies in relation to the development of agriculture
in the arid zones of the Arab countries;

ii. cooperation with looal regionel and international scientific
organizations concermed;

iii, 4raining technicians and aspecialists in methods of survey,
conservation and utilization of natural resources in arid zones;

iv, publication of important findings as well as documentation of
soientific information.

PRESENT PROGRAMME 1972 - 1974

The present programme of ACSAD includes:

Reolamation and management of salt affected soile in the Euphrates basin
at Der El Zor pilot project to:

Ba find the best drain spacing;
be find the best drain depth;
Cs study leaching methods and requirements; '

de geleot the best orop rotations for reclaimed socils.
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Study of the water requirements of cotton and wheat in the Euphrates basin
at Der El1 Zor pilot project using lysimeters and field plots.

Study of the relationships between water use efficienoy and fertilisation
of wheat and cotton st Der El Zor pilot project.

Studies of the response of some fruit trees o different levels of
fertilizers.

Studies on soil conservation in high rainfall areas through cultural
practices in the Lattakia region.



