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ABSTRACT: This investigation was carried out to study the
combined effect of irrigation water salinity and N-fertilization on
some physical and chemical properties of calcareous soil and oil
crops growth. Seven saline solutions have different contents of total
soluble salts (TSS), SAR and Ca/Mg ratio were used as irrigation
water. Plus tap water control. The characteristics of these solutions
with respect to TSS (ppm)-SAR-Ca: Mg ratio were: 1500-3-1: 2;
2500-3-1:2; 2500-6-1:2; 2500-10-1:2; 2500-3-2:3; 2500-341:1 and
3500-3-1:2 respectively. N-fertilizer was applied at rates of 30, 50 and
70 ppm N. Pots experiment (5kg/pot) was carried owt using
calcareous soil which collected from El-Sadat City area Minufiya
Governorate. The pots were cultivated by either of maize (Zea Maize,
L), sunflower (Helianthus Annuus, L) or safflower (Carthamus
Tinctoriuso, L) as oil crops. The experiment was design in complete
randomized blocks system in three replicates. L

The obtained data show that, increasing EC value of irrigation
water caused an increase of soil bulk density, total porosity,
hydraulic conductivity, soil EC and soluble ions whereas the soil
content of CaCO, and soil pH were decreased. Increasing SAR
values of irrigation water resulted in an increase of soil EC, pH and
soluble tons but its decreased CaCO; content (%), bulk density, total
porosity and hydrolic conductivity. Also, increasing Ca: Mg ratio in
irrigation water increased soil pH, EC, bulk density, total poresity,
hydrolic conductivity CaCO; content. |
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Increasing EC, SAR and Ca/Mg ratio of irrigation water leads to
decrease dry matter yields of oil crops (straw and grains). The
cultivated oil crops varied in this decrease. N-fertilization increased
the dry matter yield of oil crops. Also, N-fertilization lowered the
harmful effect of salinity on plants grown on calcareous soil.
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IlNTRODUCTION

Dué to the problem of intense
population and costs of having
several countries to bring new
tands under cultivation, most of
which were calcareous in nature as
in several locations in Egypt. This
aim has to be achieved by cong-
uering lthe desert and using other
sources of water such as ground
water, drainage water and even sea
water. The total concentration of
soluble'salts and the relative prop-
ortion of sodium to other cations
appear to be the most important
characteristics in determining the
quality of irrigation water. How-
ever, the fact that sodium chloride
of the sea water amounts to about
75% of total salts, necessitates the
counterhctibn for other cations.
Also, syggestion has been forwa-
rded that antagonistic relationship
between potassium and sodium
may serve as the solution for the
determined action of sodium on

crops, Calcareous soil.

plant growth under the highly
saline condition.

Assessing the influence of sali-
nity and sodicity on soil structural
and hydraulic characteristics, can
help to prevent irreversible deterio-
ration of soil quality and to find
basic indication for irrigation man-
agement aimeéd to prevent and
control extension of desertification
(Shainberg et al., 1981; Lima et
al, 1990 and Grescimanno and
Iovino 1995).

Water quality and nutrients are
the major limiting factors to oil
crops. This work aims to study the
interaction effect of irrigation
water quality (total soluble salts,
SAR and Ca:Mg ratio) and nitro-
gen fertilization on some physical-
and chemical properties of calcar-
eous soil, oil crops (imaize, sunflo-
wer and sufflower) growth and
nitrogen fertilizer agronomic effic-
iency.
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MATERIALS AND METHODS

Virgin sandy calcareous soil
sample was collected from surface
layer (0-30cm) of El-Sadat City
area, Minufiya Governorate: The
sample was air-dried, and ground
to pass through a 2mm sieve. Phy-
sical and chemical analysis were
undertaken according to the meth-
ods described by Black (1965) and
Jackson (1973) and the obtained
data are recorded in Table (1).

The complete randomize block
design was used with three replic-
ates. Five Kg.-of soil sample were
put in each platic pot. The pots
were divided to three main groups
(72 pot for each main group). Five
seeds of maize (Zie maize), sunfl-
ower (Helianthus Annuus L) and
sufflower (Carthamus Tienctoriuso
L) were planted in each pot of first,
second and third main group respe-
ctively. All pots were irrigated
using tap water around 60% of
water holding capacity. After 10
days of planting, the plants were
thinned to two plants in each pot.
All pots were fertilized by P and K
at rates of 30 ppm P,O;s and 50ppm
K2O as superphosphate (15.5%
P;Os) and potassium sulphate
(48%K;0) respectively. Each main
group was divided to three subg-
roup (24 pot for each subgroup).
The three subgroups were treated
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with amonium nitrate {(NH4NO;3)
(33.5%N) as N-fertilizer at rates of
30 (basic dose or control), 50 and
70ppm N. Each subgroup was
divided to eight sub-subgrous (3
pot for each one). One of eight
sub-subgroups was irrigated by
tap water and other seven were
irrigated using seven saline solut-
ions differed in their contents of
total soluble salts (TSS), sodium
adsorption ratio (SAR) and Ca: Mg
ratio. The chemical composition of
used seven saline solution was,
1500-3-1:2, 2500-3-1:2, 2500-6~1:2
, 2500-10-1:2, 2500-3-2:3, 2500-3-

~1:1 and 3500ppm-3-1:2 for TSS

(ppm)-SAR-Ca:Mg ratio respectiv-
ely. All salts were used in Cl.-
form. After thinning, the pots were
irrigated during growth period
(100-120 day) at 60% of W.H.C
every two days. When the plants
maturity, the two plants of each
pot were harvested, divided to
straw and grains, air-dried, aven-
dried at 70°C and weighed. The
soil in the pots were air-dried,
ground, sieved through a 2mm
sieve and kept in plastic bags: The
prepared soil samples were analy-
zed for pH, EC, soluble ions
{cations and anions) CaCOs, bulk
density, total porosity and hydra-
ulic conductivity.
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Table (1): Physical and chemical properties of used sandy calcareous soil.

a- Physical properties

W.H.C |Particles size distribution (%) Textural| Bulk | Total CaCQ,;| Hydraulic
% |Coarse| Fine | Silt | Clay ‘| grade |density |porosity| (%) |conductivity
sand | Sand _ g/em’ cm/day
23.1 [5221(339719.60 | 422 | Sand | 1.62 | 38.5 |43.20 3.83
b-- Chemical properties
| _. pHin | gC. Soluble ions (meq/L) OM| CEC
.1 2.3 dSm’! B Catious Anions o4 | meq/100
soil/water e
susp. | Ca™ Mg™ | Na" | K | co*r HCO; | CF | SOF g soil
831 1.46 | 2.80 1.40 9.9 0.5 - l'.2 11.0 24 10321 1020
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RESULTS AND DISCUSSION
Soil physical properties:

Data in Table (2) show that the
content of calcium carbonate
(CaCO;) was decreased as the
level of irrigation water salinity
increase up to 3500 ppm. This may
be due to the action of salts in irri-
gation water which may help in
increasing the solubility of CaCO;
in soil (Mohammed, 1975).

On the other hand, irrigation
with water having SAR 10 caused
more decrease in CaCO; content
(%) comparing with the others
irrigation water. This may be due
to higher alkalinity action enhan-
ces the dissolution of CaCO; in
soil. Similar results were obtained
by Abd El-Nour (1989), who fou-
nd that, irrigating calcareous soil
with solution having different SAR
values decreased CaCOj content.

Regarding the effect of Ca:Mg
ratio of irrigation water, the results
in Table (2) show that, the ratio 1:1
of Ca:Mg increased the soil cont-
ent of CaCQO; compared with the
other ratios. Similar results were
obtained by Alperovitch et al,
(1981), who found that, high Mg
content in soil enhanced the diss-
olution of CaCQO; in calcareous
soil. This resulted from the high
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solubility of MgCO; compared
with that of CaCOs.

Data in Table (2) show that soil
hydraulic conductivity (cm/h) are
relatively increased by irrigation
with different saline solutions co-
mpared with control treatment.
This increase was parallel to salt
concentration in saline solutions
(irrigation water). So, the highest
values of soil hydraulic conductivi-
ty was attained for the treatments
of 3500 ppm followed by the treat-
ments of 2500 and 1500 ppm. This
may be dueto the effect of high
saline concentrations on the soil p-
articles aggregation which become
more stable under saturation cond-
itions of calcareous soils. -Similar
results were obtained by Rizk
(1986) and Abd El-Nour (1989),
who found that, hydraulic conduct-
ivity values increased from 2.0 to
2.8 cm/h with increasing the conc-
entration of saline irrigation solut-
ions from S to 25 me/L,

According to the data presented
in Table (2), the value of scil hyd-
raulic conductivity was decreased
with increasing values of SAR of
saline irrigation water. This can be
attributed to increasing the value

-of ESP on soil compléx, which

causes dispersion for soil particles.
Shainberg et al., (1981) and Abd



Abou H ussien and Barsoum

156

Table (2): Effect of irrigation water quality on physical and chemical properties of a calcareous soil

|
]
|

{ Treatments I Physical properties Chemical properties
! Luc" B.DT TP |CaCO;|pH (1:2.5) Soluble ions (meq/L)
'T.8.8 SAR Ca:Mg| cm/h . pfem’ Yo % _isoil: water| EC Cations Anions
ppm ratio | susp.  igSm'| Ca®™ | Mgl Na* | K {HCO ! cr ]_SO]
Control (top waer) | 3.80 .‘ 162 382 | 43.10 8.30 125 {280 { 142 {1600 0.53 120 11080 2.50
. |
1500 3 1:2 1 420 © 1.60 | 39.5 | 406.30 8.25 2251430 ] 2,80 [13.20] 0.58 | 1.25 |1490] 4.80
2500 3 1:2 ] 470 | 159 | 41.2 | 38.60 8.25 2.55 | 480 | 3.00 |14.60| 0.67 | 1.10 }[13.30} 7.90

2300 6 1:2 _5.30" 1.58 | 391 | 38.90. 835 230 15301270 [14.00] 0.66 | 1.11 |13.501 6.30

3 13| ss5s

|
1
!
|
10 1:2 ] 490 1 1.60 | 388 | 373 8.62 2.35 [10.50] 2.80 | 14.1 | 0.67 | 0.92 |12.20 6.40
I 159 | 380 | 39.70 8.30 227 1 410 1 2.80 | 145 | 063 | 091 |20.10¢ 7.20
| ) .
|

3 l:.l 5.10 157 | 585 | 3800 840 2261550 {265 141 1063 | 1.09 {24501 7.00

(]

3500 3 1:
—

510 1 1.56 | 47.7 | 36.40 8.22 3050 6.50 ) 3.70 | 16303 0.70 | 0.90 10.30l12.70

“HC = Hydraulic conductivity, ""BD = Bulk density , "™ "TP = Total porosity , "T.S.S = Total soluble saits (ppm).
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. Ellah (1988) found that increasing
SAR values from 5.08 to 12.66
generally decreased hydraulic con-
ductivity of alluvial and calcareous
soils. '

The effect of Ca: Mg ratio on
soil hydraulic conductivity as
shown from the data in Table (2)
reveals that increasing Ca/Mg ratio
of saline the irrigation water res-
ulted in an increase of soil hydrolic
conductivity. This means that,
increasing Mg content in the saline
irrigation solutions decreased soil
hydraulic conductivity. This effect
may be due to the disperative
effect of high Mg concentrations in
the saline irrigation solutions. Rizk
(1986) found that soil relative
hydraulic conductivity values were
increased with increasing Ca/Mg
ratio from 1: 1 to 10:1.

Apparent or bulk density of soil
is a main physical property where
it is related to total soil porosity,
aggregation process, pore size
distribution, hydraulic conductivity
and soil moisture content. The data
in Table (2) show that irrigating
calcareous soil by saline water
caused a decrease in values of soil
bulk density (g/cm’) where this

decrease was increased as salinity -

level of irrigation water increased.
This effect resulted from the
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neutral salts effect on enhancing
the flocculation and volume of koil
voids increases, so bulk density
decreases. Poonca and Pole (1976)
and Abd El-Nour (1989) found
that irrigating loamy soil with
saline water resulted in a slight
compactness of lower layers and
bulk density was reduced. Also,
Antar (2000) found that, the tile
drainage system establishment fes-
ulted in a relative increase of $oil
bulk density where this effect was
attributed to the increase of salts
leaching from soil profile espedia-
lly in the surface layer. On the dth—
er hand, the obtained data show
that irrigating calcareous soil by
saline water having different valu-
es of SAR lead to increased the
soil bulk density. This may 'be
attributed to distructure effect'of
solutions having high values'of
SAR of high concentrations 'or
sodium ions (Na"). Similar resylts
were obtained by Abo-Soliman
{1984), who found that, alkalinlity
solutions is rendered to dispersion
effect of sodium ions which lead to
high bulk density. Abd Ei-Nour

- (1989) pointed that the salt effect

may overcomes the deleterious
effect of sodium ions in these

solutions. |

Also, the data in Table (2) show
the effect of Ca: Mg ratio in salipe



irrigation solutions on soil bulk
density, Data show that, increasing
Mg content in saline irrigation
solutions caused an increase of soil
bulk density where the presence of
exchangeable Mg”" enhances the
dissolution of CaCO; in calcareous
soil (Alperovitch et al., 1981).

Data in Table (2) show the
effeqt of different treatments under
study on values of total porosity
(%) of calcareous soil. Total poro-
sity is parallel to salt concentration
in the used saline irrigation
solutions where the values of total
- porosity increased with the incre-
ase of salinity irrigation water. On
the other hand, the effect of SAR
values of used saline irrigation
solution on total soil porosity have
little different effect. However, by
increasing SAR and Mg concentra-
tion in saline irrigation solutions
compared with Ca concentration
lead to decrease total soil porosity.
This may be attributed to the
distructure effect of Na" and Mg"*
ions (Rizk, 1986).

'Generally, the studied soil phy-
sical properties were not affected
by either of N-fertilization treatm-
ents or oil crops, so the tabulated
data did not include this effect.

Atbou Hussien and Barsoum

Soil chemical properties

Data in Table (2) show that, pH
values of calcareous soil decreased
as the salinity level of used irriga-
tion water increased up to 3500
ppm. This may be due to that H"
ions are released from the exch-
ange complex by the effect of the
other soluble cations in the used
saline irrigation solutions (Niane,
1984). Abou Hussien and Abou El-
Khir (1999) and Antar (2000)
reported that, leaching soluble salts
after the tile drainage system esta-
blishment resulted in an increase in
soil pH within different layers of
soil profile. Data also show that
soil pH slightly increased, with
increasing SAR value of irrigation
water increase. This effect was
attributed to the lower efficiency
of Na‘on H" releases from
exchangeable co-mplex compared
to that with Ca’" and Mg®". Also,
the increase of Ca: Mg ratio lead to
a decrease in soil pH (Niane,
1984).

The effect of salinity irrigation
water on of total soluble salts
calcareous soil content (Electrical
Conductivity values) was recorded
in Table (2). Data show that, total
soluble salts increased with increa-
sing salinity level of the used
saline irrigation water where the
high of its content was found when
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the concentration of salinity irriga-
tion water was 3500 ppm. Since
irrigation water salinity is progres-
sively affect the EC of soil solut-
ion. This may be due to the surface
of soil adsorb more soluble and
exchangeable cations of saline
irrigation solutions. These results
are in agreement with that obtained
by Hussan (1981) and Tomar and
Yadav (1992), who found that,
there is significant increase in soil
EC when soil irrigated with saline
irmigation water.

On the other hand, the effect of
either of SAR values or Ca: Mg
ratio of saline irrigation solutions
on soil EC as recorded in the Table
(2) show that, increasing values of
SAR or Ca: Mg ratio leads to
increase EC values of calcareous
soil compared to control treatment
where the difference between the
effect of SAR or Ca: Mg ratios on
EC values was not clear. Similar
results were obtained by Abd El-
Nour (1989).

The recorded data in Table (2)
show that, chloride (Cl") content in
calcareous soil irrigated with saline
water was increased with increas-
ing salinity level of applied irriga-
tion water. Similar trend was found
with sulphate (§02-) and bicarbo-
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nate (HC(); ). This was i agreem-

ent with that found by Baginpva
(1971) and El-Hifny et al., (1975).

The highest contenit of HCO3y

was found when the salinity levels
of irrigation water was 2500 ppm
where its decrease at the level of
3500 ppm. This effect may be|due
to the high salinity level (3500
ppm) of saline irrigation water
inhibit the dissolve of non soluble
forms of carbonate compounds.
Abd El-Nour (1989} obtained
similar results. In general, increas-
ing irrigation water salinity progre-
ssively increase the content of
different anions content different
anions content (Cl, go2- and

HCO3) of calcareous soil sharply

increased by replacing tap water
(control treatment) by saline golut-
ion of 1500 ppm. While anions
content in different treatments was
slightly increased by incrching
salt concentrations (2500 and 3500
ppm). This may be due tp the
ability of some initial soil compon-
ents to be soluble by applying
saline irrigation solutions. Data
also show that increasing SAR and
Ca: Mg ratio of saline irrigation
water resulted in a decrease in soil

. content of Hcoj and in an "incrt-

ase in soil content of C1" and éo{’ .
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Rpsults in Table (2) show that,
calcuum (Ca**) and magnesium
(Mg ™).content were clearly increa-
sed as a result of irrigation by
saline water and high content was
existed at level of 3500 ppm.
Similar results were obtained by
Alowi et af., (1980) and Abd El-

Nour (1989), who found that, the .

content of Ca’" and Mg®* ions
werel increased through soil profile
after! three years of irrigating with
saline water. Considering the effe-
ct of SAR on the content of soluble
Ca**l i soil, data show that, the
highcontent of soluble Ca®* was

obtained by applied solution of

SAR. 6 as: compared with that of
SA& 10. These results are in
agre#ment with that recorded by
El-Sewify and Swindal (1970) and
AdeI-N_ou_r (1989). The obtained
data showing the effect of Ca: Mg
ratio of saline 1rr1gat1on solution
- on s¢)luble Ca®*, where the high
content was found when this ratio
asi:l. The high ratio (1:1) cont-
ains T—igh’er” amount of Ca**. Regar-
ding the effect of two SAR values
of used saline ‘irrigation ‘water on
, the 011 cantent of soluble Mg®*
- was very:clear where its increase
~with increasing SAR value, Conce-
ming the effect of Ca; Mg ratio as
compared with control, data in
table (2) show that, seluble Mg?" is

"amount of adsorbed Mg®*

Abou Hussien and Barsoum

highly inc_:feased by using saline

irrigation -water of both Ca: Mg |

ratios, but this increase in soluble
Mg in case of 2:3 (Ca: Mg) ratio
solution was slightly more than the
solution of 1:1 (Ca: Mg) ratio. This
may be attributed to increasing the -
ions on
soil colloidal complex. These resu-
Ilts ate in agreement with that
obtained by Yadav and Girdher
(1974) and Abd El-Nour (1989).

The effect of irrigation water
salinity on soluble sodium (Na') is
récorded in Table (2) where it was

" similar to that of soluble CI". These -

results are in agreement with that
obtained by Jean and Rhoades
(1985) and Abd El-Nour (1989),
who found that, the soil content of
soluble Na" increased with increas-
ing irrigation water salinity, and
added that, the salinity level of
irrigation water is the main factor
affecting soluble Na" in soil. Conc-
erning the effect of either SAR
values or Ca; Mg ratio of irrigation
water on Na' content, it was gener-
ally increased as compared with
the control treatment, where these
increases were clear at all studied

treatments of SAR (6 and 10) and -

Ca: Mg ratio (2:3 and 1:1). On the
other hand, data in Table (2) show
that increasing salinity level of
irrtgation water lead to increase the
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soil content of soluble potassium
(K"). This effect may be due to
that, saline solutions contain high
amounts of soluble Ca*" and Mg®
ions which replace exchangeable K
on soil components and release to
soi] solutions. These results are in
harmony with that found by
Baginova (1971), Niane (1984)
and Abd El-Nour (1989), who
found that, increasing salt concent-
ration in irrigation water increased
the soil solution content of K. As
for SAR value and Ca: Mg ratio in
used irrigation water, obtained
results show that, their effect on
soluble K' was similar to that
found with soluble Na”.

Generally, chemical properties
of the studied soil were not
affected by either of N-fertilization
treatments, or oil crops so the tabu-
lated data was not include this
effect.

Straw and grains yield

Data in Table (3) show the
effect of irrigation water salinity,
SAR and Ca:Mg ratic and N-fer-
tilization on the growth of the three
cultivated oil crops. Negative relat-
ionship can be existed between the
salinity level and DMY as a result
of the harmful effect of salts,
which accumulated in the root
zone. Similar results were obtained
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by Gendy and Hammad (1993),
Radwan et al.,, (1993) and Abou
Hussien et al., (1994), who found
that, plant growth was reduced
under saline conditions and they
attributed the results to the retard
of the enzymatic process and redu-
ction in photosynthes. Regarding
the absolute values of DMY, the
obtained data reveal that maize
plant was more affected by salinity
water than sunflower and sufflo-
wer. For example, in the treatment
of 39 ppm N (control), the relative
increase (RI, %) of straw DMY
[(DMY of treated plants-DMY of
untreated plants)] X100 was -41.86,
-46.07 and -65.17% for maize,
-22.05, -38.20 and -50.48% for
sunflower and -27.35-40.83 and
46.35% for safflower when salinity
water was 1500, 2500 and
3500 ppm respectively. The values
of RI for grains yield for the same
treatments were, -26.51, -36.55 and
45.78% for maize, -24.55, r35.45
and -49.09% for sunflowe¢r and
-30.21, -34.90 and -47.40% for
safflower. Also, increasing SAR
values resulted in a more decrease
of straw and grains yield of oil
crops. So, the RI values for straw
were -1.75 and -21.07% for maize,
-15.19 and 20.42% for sunflower
and -10.86 and -21.71% forisafflo-
wer when SAR value of frrigation
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"Table (3 Drv matter vield (straw and grains) of cultivated oil crops (g/pot) as

affected by irrigation water quality and N-fertilizer in calcareous soil.

';Ianqp__n'}lcntmems Grains B Straw O

type | TSS' SAR CwMg N-fertilizer added (ppm) N-fertilizer added (ppm)
ppmh ratio| 30 | 50 70 0| S0 70

| g/pot | g/pot A.E"g/ipot| A.E | gipot | g/pot AE" [ gipot} A.E

[ Control ttap water) | 24.9 | 30.9 {0.120 33.1 [0.117{ 71.2 | 852 [0.280( 60.0 {0.269

130 3 122 1183 | 22.7 [0.108] 24.1 |0.083| 41.4 | 53.4 |0.2401 587 [0.239

o | 2300 3 1:2 | 1581 11.7 10.079] 20.9 |0.072} 39.1 | 50.2 [0.236] 53.8 {0.220

v:f: - 6 1:2 | 1521200 [0.096; 21.4 |0.064| 38.4 { 51.1 10.240} 54.5 [0.220

b s 12 | 146 188 |0.0821 20.2 [0.080] 31.1 | 40.4 [0.186] 43.8 |0.181

“ 3 23 | 157 202 10.096] 21.3 {0.080| 39.2 | 52.3 {0.262} 56.4 |0.246

- 3 111 | 1641 209 10.090) 21.5 10.070] 423 | 55.0 [0.254| 59.5 [0.246

sgo 3 122 1135 17,1 ]0.071] 16.5 [0.071]124.8| 342 10.188] 37.2 |0.177

Contral (tap water) | 22,0 | 27.7 10.V14} 29.5 |0.107] 51.7 | 60.5 |0.176} 63.7 10.371

1sg0 3 1:2 1166 218 10.104} 239 10.104| 40.3 | 49.9 {0.192] 53.5 |0.186

& |2500 3 1:22 | 14.2]19.510.106] 20.9 |0.0971 38.2 | 47.5 |0.186| 50.5 j0.176

é -l & 1:2 1124 17.5/0.102) 18.6 }0.091] 32.4 | 39.9 |0.150] 42.4 10.143

g | 10 12 j1L5 16_.5 0.1001 17.5 10.089] 30.4 1 38.1 {0,154} 13.5 |0.123

w 3 2:3 1130 181 ]0.102) 192 10.087) 35.7 ) 43.5 ]0.150) 15.8 ]0.144

- 3 Bl 13.4 | 187 10,1067 20.1 {0.096]| 39.2 1 39.5 [0.16B| 47.9 j0.157

3500 3 1:2 [ 112 [ 155 [0.086¢ 16.9 [0.081] 25.6 ) 31.9 [0.126] 34.1 }0.121

Controt (tap water) | 19.2 | 24.1 [0.100| 26.1 [0.099| 45.8 | 57.5 |0.234] 61.8 10.229

PSO0 3~ 12 [ 1341179 {0.090 18.5 [0.073( 34.0 { 45.1 {0.222| 48.2 [0.203

Lo 2500 3 1:2 | 125 168 |0.081] 17.9 |0.077| 304 ; 389 {0.170! 41.7 (016}

§ | 6 t:2 1108 | 14.7 [0.078] 15.8 [0.071 27.1 | 34.8 {0.159 38.1 {0.157

% - W 12 | HLS 1140 [0.070F 149 10.063] 23.8 § 31.1 10,146 33.2 |0.134

s / 3 223 (170159 [0.084] 171 10.077§ 29.0 | 37.5 {0.170) 404 [0.163

- 3 10 [ 319 16.5]0.092) 18.0 {0.063] 33.6 1+ 41.9 {0.176( 46.5 |0.170

st 3 1:2 | 10 ] 129 10.056] 13.7 [0.051] 228 § 29.5 [0.134] 32.1 |0.133¢

T = Total soluble salts

" = Agronowic efficiency

= Crop yield of

treated plants - Crop yicld of untreated plants

N - added

(Sisworo ef al., 1990)
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water increased from 3 to 6 and 10
respectively. At the same values of
SAR the RI for grains were -3.80
and -8.23; -12.68 and -19.01 and -
13.60 and -16.00% for maize,
sunflower and safflower fertilized
by 30 ppm respectively. Similar
results were obtained by Radwan,
et al., (1993). On the other hand,
data in Table (3) show that, at sali-
nity level of 2500 ppm under
different N-fertilization levels, the
increase of Ca: Mg ratio from 1:2

to 2:3 and 1:1 decreased DMY of -

straw and grains of cultivated
crops. In addition DMY at differ-
ent values of Ca: Mg ratio was less
than that found in the control
treatment.- The calculated RI of
straw DMY for the three crops
fertilized by 30 ppm N and
irrigated by saline water at 2500
ppm was, -0.26 and 2.48% for
maize, -6.54 and 3.40% for sunflo-
wer and -4.61 and 10.20% for
safflower at 2:3 and 1:1 Ca: Mg
ratio respectively, and RI values
for grains yield at the same ratio of
Ca: Mg ratio were, -0.63 and 3.80,
-7.75 and -5.63 and -6.40 and
-4.80% for mazie, sunflower and
safflower respectively. The effect
of SAR on reducing the obtained
dry matter yield of straw and

grains of the three crops was more,

than that of Ca: Mg ratio. This
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effect may be attributed to the
harmfull effect of Na" on plant
growth and photosynthes process
(Gendy and Hammad, 1993,
Radwan et al., 1993 and Abou
Hussien et al., 1994).

Concerning the effect of N-
fertilization, DMY (straw and gra-
ins) of studied crops grown on cal-
careous soil irrigated by fsalme
water is recorded in Table (31‘
recorded data show that under
different saline treatments, the ob-

‘tained DMY (straw and gralps) of

planted oil crops si gmﬁcantl)mer-
eased with the increase of added N
fertitizer where -this increase was
than lowered as salinity leve! incr-
case. Bakhati et al., (1976) found
that, application of N- fel'tlllZ!’l‘ ata
rate of 40 kgN/fed overcome 'salin-
ity effect. Doubling dose of N-
fertilizer continued to improve the
yields and resulted in relative incr-
ease than the control treatment.
Gendy and Hammad (1993) and
Radwan ef al., (1993) found that,
drop in grains yield of soybean and
wheat was occurred when salinity
level increased. l

Data in Table (3) show the
agronomic efficiency (AE) 'of N-
fertilizer for oil crops cultivafed on
calcareous soil irrigated by saline
water. The cultivated oil crops
varied in the response to N-
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fertilization. The agronomic effic-
iency of N-fertilizer clearly depen-
ded an irrigation water quality

where this efficiency decreased

with iincreasing salinity level, SAR
value and Ca: Mg ratio of irrigat-
ion water. Data also show that,
agronomic effeciency of N-fertili-

zer at rates of 50 ppm was higher.
than that at 70 ppm at different

. L
salinity treatments. These resuits

were found with straw and grains.
These results are in agreement
with that obtained by Abd El-Nour
(198b

harmiful effect of salinity on crops

planted on calcareous soils increa--

sed oil corps tolerance to salinity
when it was planted in calcareous
soil.,
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