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SUMMARY

Salinity is one of the major problems that is pre-
sented to the agricultural sector in Jordan.
Although eastern & western areas represent 90% bf
total area of Jordan, no proper survey and classi-
fication of soil have been made to these areas.

Some reclammation work is carried on a small scale
on different sites, wells are drilled and lands
surrounding these wells are being reclammed and then
distributed to farmers, i.e. The Dullel project,
Bedwin's Settlement project...... etc.

119000 donums in Jordan Valley are affected by Sali-
nity where 5% in northern Ghor and the rest in middle
and sauthern Ghor. Surveying, Classification of soil
as well as drainage systems are made in order to put
up the basis for reclammation.

Due to limited water resources, the new scheme and
object is towards new irrigational techniques, i.e.
the sprinkler irrigation, drip irrigation, center
pivot irrigation.

The major obstacles facing reclammation progression
are the scarce financial resources and the lack of
trained specialists.

Efforts are made to overcome thzse difficulties by
coordinated training programmes done by Jordanian
Institutions,.
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(To be considered as tentative )

GENERAL SOIL MAP EASTERN JORDAN
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A B S T R A C T

The objective of this paper was a characterization
of optimum technics in view of improvement of irrigated salt
affected soils . These soils are situated in the Neckor-Rhiss
area in the North part of Morocco .

The presence of salt in these soils is due to the
effect of several factors : the bad quality of irrigation
water, the poor drainage conditions, the presence of a low
depth saline groundwater and to the characteristics of the .
local climate (mediterranean semi-arid) .

Different management operations has been concluded
for a better utilization of these soils :

- a desalinization of soils can be made yearly at the -
end of summer .

- a regular and permanent leaching can be realised by
adding a leaching fraction to the irrigation application .

In both cases, water requirement has been calculated by theo-
retical equations .

The optimization of these required water quantities has to

be achieved by a combination of mathematical simulation methods
and in situ experimentation which will be done lately in the
area under study .

- Finally, other management practices have been recommended
and oriented for two purposes :
. to increase the effectiveness of desalinization and
leaching operations .

. to prevent the salinization of non salted or modera-
tely salted soils .



R E S U M E

L'objectif de cette étude est de définir les tech-
niques optimales pour 1l'amélioration des sols salés dans le
périmétre irrigué du Neckor-Rhiss situé au Nord du Maroc .

La salinisation de ces sols a été le résultat de
l'action combinée d'un certain nombre de facteurs dont les
plus importants sont : la mauvaise qualité des eaux d'irri-
gation 1la faible capacité drainante naturelle des sols, la
présence dans certaines zones d'une nappe salée a faible pro-
fondeur et les caractéristiques du climat de la région (climat
méditerranéen semi-aride) .

Il a été préconisé la mise en oeuvre de différents
aménagements pour réaliser une meilleure mise ep valeur de
ces sols :

- le dessalage annuel des sols 2 effectuer & la sortie de

- le lessivage continu des sels par majoration des doses
d'eau d'irrigation .

Les doses de dessalage annuel et du lessivage ont été calcu-
lées par une approche théorique .

L'optimisation des quantités d'eau nécessaires pour le dessa-
lage et le lessivage ne peut se faire que par une combinaison
de 1l'expérimentation en champ et les méthodes de simulation
mathématique .

- Enfin, il a été recommandé un certain nombre d'aménage-
ments dont le but est double :

. Augmenter l'efficacite des opérations de dessalage
ou de lessivage pour les sols salés .

. Prévenir la salinisation des sols non ou faiblement
salés .
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SOIL CHEMICAL PROPRERTIES OF GUMEISHA FARM

Table 1. Soil Profile No. 1l.
DEFER Texture Org.Matt. PH EC caco
cm. 3
mmhos/cm.
3 k3
0 - 10 siL 0.6 8.1 2.1 27.0
10 - 25 siL 0.7 8.2 1.7 24.0
25 - 35 SiL 0.5 8.3 1.5 30.5
35 - 45 siL 0.5 8.2 l.6 28.5
45 - 70 siL 0.5 8.2 2.2 29.0
70 - 90 8il 0.3 8.2 1.2 24.5
Water - Soluble Cations, meg./l.(P-1)
Depth Ca Mg K Na S R
0 -10 5.6 6.3 0.3 9.9 2.4
10 - 25 6.3 4.2 0.2 8.7 3.8
25 - 35 4.5 6.0 0.2 5.9 2.6
35 - 45 4.8 6.0 0.1 3.1 1.3
45 - 70 4.6 6.5 0.2 10.2 4.4
70 - 90 4.7 6.5 0.2 6.3 2.6
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Table 2. Profile No. 4

Depth Texture Org.Matt. PH E.C. CaC03
cm. % mmhos/cm %
0 -10 LS 0.7 8.3 1.5 26.0
10 - 15 SiL 0.6 8.2 1.7 27.0
TSty SL 0.3 8.4 0.4 24.0
25 - 40 SL 0.1 8.7 0.5 24.5
40 - 60 SL 0.4 8.6 0.4 . 23.0
60 -125 1S 0.5 8.7 0.6 24.0.
125-140 LS 0.4 8.3 0.7 . 24.0°
Water Soluble Cations, meg./l(P-4)
Depth Ca Mg K Na SAR
0 - 10 6.2 4.8 0.3 5.9 2.6
10 - 15 5.7 4.9 0.2 8.7 - 3.8
15 - 26 1.6 2.6 0.1 4.7 3.3
85 - 40 1.6 1.8 9.1 5.7 4.4
40 - 60 1.4 2.0 0.8 5.8 4.5
60 -125 2.0 3.0 0.2 6.2 3.0
125-140 2.2 2.2 n.8 8.1 8.4

vy



Table 3.

Soil Profile No. 6

Depth cm Texture Org.Matt. PH E.C. Caco
% mmhos/cm 2
0O - 20 SiL 0.4 8.6 1.6 20.5
20 - 40 Sil 0.5 8.2 35 16.0
40 - 70 SI 04 8.1 5.0 19.5
70 - 150 LS 0.3 8.2 0.2 15.5
Water - Soluble catioNs , meq./l1. (P.6)
Depth Ca Mg K Na SAR
0 - 20 7.0 0 . 17.6 9.3
20 - 40 10.4 4.8 . 36.6 10.8
40 - 70 18.4 1.6 s 49.0 15.3
70 - 150 10.8 1.2 0.3 17.6 7.3

vy



Table 4. Soil Profile No. 8

Depth Texture Org.Matt. PH E.C. CcaCo
cm. % mmhos/cm
0 - 25 L 0.6 8.0 1.4 13.5
{
25 - 40 SiCL 0.8 8.1 4.0 14.5
40 - 70 Si 0.5 8.1 1.8 8.0
70 - 125 Si 0.5 8.1 1.1 17.5
125 - 150 LS 0.1 8.1 0.5 16.5
Water - Soluble cations, meq./l. (P.8)
Depth Ca Mg K Na SAR
0 - 25 243 1.0 0.2 16.4 12.6
25 - 40 22.2 4.0 0.3 29.8 8.3
40 - 70 8.9 2.6 0.2 10.2 4.3
70 -125 9.9 2.4 0.2 6.8 2,7
)J25-150 1.7 1.0 0.2 4.9 4.1

- vt -



Table 5.

Soil Profile No. 13

Depth Texture Org.Matt, PH g 4 ELCL C§C°j
cm. % mmhos/cm %
0 - 10 SL . 8.3 3.5 A5 |
10 - 45 Sil 3 8.9 1.6 »17.5
45 - 60 SiL . o 1.2 24.Q:
60 - 150 SL . 8.5 1.0 21.5
Water - Soluble cations, meqg./l. (P.1l3)
Depth Ca. -. Mg K Na . . SAR-
0 - 10 9.6 2.3 0.4 34.0 . . 14.2
10 - 45 0.8 0] 0.1 14.0 D218
45 - 60 2.0 1.4 0 23.0 L A
60 - 150 1.9 0.7 - 0.1 ~10.0

11:0
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Table 6. Soil Profile No. 17

Depth Texture Org.Matt. PH E.C. CaCo
cm. L] mmhos/cm %
0 - 20 SiL 0.6 8.6 2.5 23.5
20 - 40 SiL 0.5 8.8 1.0 21.5
40 - 65 L 004 8.3 ; 905 . 1810‘
65 - 100 SL 0.3 8.2 3.2 23.6
100-150 SL 0.4 8.1 2.9 30.5
Compact _
Layer siL 8.0 5.1

Water - soluble cations, meq./l. (P 17 )

Depth ca Mg K Na SAR
0 - 20 7.0 2.0 0.3 21.8 9.4
20 - 40 1.8 3.2 0.1 6.3 2.5
40 - 65 18.8 5.8 0.3 31.0 8.6
65 -100 16.4 2.7 0.4 17.5 5.6
100-150 14.4 3.8 0.3 11.5 10.0
Compact 15.6 4.0 0.4 45.5 14.7
Layer

- Il -



Table 7. Soil Profile No. 18
D:n‘: Sk Texture Org.Matt. PH E.C. caco
9 Y mmhos/cm LY
0 - 20 L 0.7 8.2 9.5 22,5
20 - 45 Si 0.7 8.8 3.4 32.0
45 - 90 SL 0.5 8.5 1.9 25.0
90 -110 LS 0.5 8.4 1.3 29.0
Water-soluble cations, meq./l. (P - 18)
Depth Ca Mg K Na SAR
0 - 20 2108 7.5 004 59-0 ls.s
20 - 45 7.4 102 0.1 1803 88.7
45 - 90 5.2 1.7 0.3 13.0 6.8
90 -110 5.4 106 0.1 6.1 3.2

- Y -



Table 8. Quality of Irrigation Water at Gumeisha Farm.

Source PH ERCr Cations conc. meq./l.
mmhos/cm
Ca Mq K Na
Pump No. 3 8.1 2.2 3.2 2.4 0.06 2110
No. 4 7.6 2. 3.6 3.2 0.06 225
No. 9 7.4 2.4 3.4 4.8 0.08 21].5
MNo. 12 6.6 2.5 3.8 3.6 0.07 23.0
Sourcé Anionic conc., meqg./l.
’ HCO3 CO3 Cl SO 4 NO 3
Pump No. 3 8.8 0 8.5 3 0.75
" No. ‘4 - 9.8 “0 9.5 : 1.07
No. 9 10.0 0 10.5 . 0.82
No.12 9.0 0 12.8 . 0.78




SEMINAR
Reclamation of Saline and Sodic Soils of the Arab World
Baghdad, Nov. 11 - 14, 1985

Salt affected soils of Yemen Arab Republic
N.A.Almudhwahi and S.M. Saleh

Agricultural Research Authority

ABSTRACT

Soils of Yemen are generally characterized by their high infilteration
rate, low water table and good drainage. Therefore, it is unlikely that the
galt accumulation process would take place in the upland soils of the country
particularly where the rainfall is relatively high. Similarly, most valley and
terrace soils of eastern and western mountain slopes commonly irrigated by spate
diversions or perennial flow of spring and stream waters are not readily subject

to salinity hazards.

However, vast areas of the coastal plains of Tihama where cultivation
is entirely dependent on irrigation with underground water are gradually
deteriorating because of salinity effect . The present situation of Gumeisha
Farm may explain the magnitude of this problem. The soluble salt content
continued to increase in soils of Gumeisha Farm since it was established 20
years ago. Consequently, the farm had to be abandoned due to seawater
intrusion, lack of proper drainage and problems associated with water manage-

ment.

Obviously, an immediate action should be considered to study the
actual nature and magnitude of the salinity problem in this country. Studies
related to soil conservation, water management and reclamation of salt-affect-
ed soils should be adequately enphasized in future research plans of the

authority.
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SODICITY AND SODICITY-RELATED PROBLEMS
OF SOILS : CURRENT ASSESMENT

DR. Taleb Abu- Sharar -

Soils and Irrigation Department ,
Faculty of Agriculture, University
of Jordan

Current assessment of sensitivity of soils toward despersion in-
cludes both electrolyte concentration and sodium absorption ratio (SAR)
of the soil solution in equilibrium with the irrigation water. Assess-
ment of sensitivity of soils is usually carried out by measuring reduct-
ions in hydraulic conductivity (HC), Disaggregation, clay dispersion and
transmission (T %) of light of the soil solution. A rapid technique for
classification of soils in terms of their sensitivity toward reduction in
electrolyle concentration and/or increasing sodicity is proposed. This
technique involves treating soil samples with electrolytes of varying
concentrations at a constant SAR. Measurement of T% is used as a means
to predict the threshold electrolyte concentrations of different SARS
at which a certain amount of clay dispersed (certain T%).
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ESTIMATION OF SOLUBLE ANIONS AND CATIONS
FROM AQUEOUS SOIL SUSPENSIONS

Dr. Yousif E. E1-Mahi & M.O. Gaffer
Faculty of Agriculture, University of
Khartoum, Sudan

Soluble anions and cations and the electrical conductivity of a
number of soil samples of Sudan were determined in both saturation extract
and soil water extract 1:2.5. Statistical analysis was thus made to
corrclate between the concentration of anions and cations in both extracts.
Regression equations describing the relation between concentrations of
Ca, Ma, Nua, K, HCO® and chloride in both extracts were obtained with high
correlation coefficiants (r = 0.964 , 0.99, 0.93, 0.895, and 0.974 rcspect-
ively) . A close and highly significant correlation between EC in both
cxtracts was also obtained (r=0.943) giving the regression equations
Yz0.82 + 0.33x .
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Chemistry and Reclamation of Saline Soils
IN IRAQ

A. H. Ajzubaidi
Soil Department, College of Agriculture,
University of Baghdad, Abu-Ghraib, IRAQ

The main two groups of saline soils in Iraq: shura soils and sabakh
soils were investigated to find out their nature, salt regim and phase

of salinization,

The results of some leaching experiments, done under laboratory and
field conditions for reclamation of saline soils in Iraq, are also summer-

ized in this paper.

The analytical data obtained in this work indicated,that shura soils
and sabakh soils -are not different in the source of salinity but they are
different in some chemical properties and phase of salinization. However,,
the results obtained from leaching experiments showed that shura and sabakh
soils can be easily leached without any aspects of alkalinization. It was
found that Volubuev's equation gave better results in estimating the volume
of leaching norm for saline soils of Iraq in comparison with other forms
and equations. Furthermore, the results of the experiments done to find
out the possibility of using drainage water for reclamation of saline soils
in Iraq indicated that a part of river water can be replaced by drainage
water during leaching of these soils. About 60% of river water was saved

in this respect.
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Size and Shape of Wetted Zone
Under Drip Source in Sandy Soil of Kuwait-A Field Study

V. K. Agarwal, Faisal K. Taha and F. Khalil

Abstract

Irrigation water i{s the most 1limiting factor for agricultural pro-
ductfion in Kuwait. This is due to scarce rainfall (an average of 113 mm
of rainfall per year) and the lack of permanent surface water flow.
Additionally, due to the high evaporation rate and the presence of an
impermeable layer (gatch) underlying the shallow top soil, only a small
percentage of the rain water infiltrates 1into the ground. Under these
circumstances, efforts have been directed towards the utilization of
efficient irrigation systems. Of these, drip irrigation has shown to be
superior to other methods (sprinkler or flood irrigation). To date, how-
ever, there have been very few research studies on water movement in
such systems. As a result the systems are being designed on an empiri-
cal basis and few, if any, recommendations have come from research stud-
ies on the proper combination of emitter spacing, discharge, and irriga-
tion frequency for various climatic, crop and soil conditions.

In the present experiment, the effect of application rates and vol-
umes of water applied through isolated dripper was studied in a bare,
sandy desert site south west of Kuwait city. The field tests were con-
ducted for application volumes of 7 1 and 32 1 applied at the rate of 6
1/h and 15 1/h; and 60 1 at 15 1/h. Field measurements of wetted zones
showed that for an identical volume of application an increase in dis-
charge rate resulted in a larger horizontal wetting zone and a smaller
vertical wetting component. For large application volumes at each dis-
charge, the horizontal water spreading was limited indicating that the

water movement was only vertically downward.
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