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NUTRIENTS UPTAKE AND YIELED OF ONION PLANT AS
AFFECTED BY NITROGEN FERTILIZATION, IRRIGATION
WATER SALINITY, IRRIGATION WATER SAR AND THEIR
INTERACTION IN SANDY SOILS .

Labeeb, G.
Soils Department, Faculty of Agriculture, Mansoura University

ABSTRACT

A pot experiment was performed at Soils Department, Facuity Of Agriculture
Mansoura University during 2002 growing season, to study the effect of nitrogen
fertilization (0.606,0.909 and 1.212 g nitrogen pot™ , irrigation water salinity levels
(0.4, 1.0, 2.0 and 3.0 dSm™") , water sodium adsorption ratio values (3.5, 7.0 and 14.0)
and their interaction on nutrients uptake and yield of onion plant .

The obtained results showed that.:

Under the experimental conditions, the relative bulbs fresh weight was decreased by
62.76% whenever the irrigation water salinity was increased from 0.4 dSm™' (control)
to 3.0 dSm™ . Also , raising the irrigation water SAR value from 3.5 to 14.0
decreased the bulbs fresh weight by 31.19 % . The bulbs fresh weight was increased
as nitrogen fertilization dose increased at any level of irrigation water salinity and /or
irrigation water SAR value , and the positive effect of 1gm nitrogen addmon pot
equal to the negative effect of raising irrigation water salinity by 1.412 dSm™" or ralsmg
SAR of the irrigation water by 13.851.

The bulbs fresh weight return was increased as a result of increasing the
nitrogen applied dose, from N1 to N3 with increasing the irrigation water SAR up to
the highest level was used under the lowest level of irrigation water salinity ,while ,
under the highest one , the adverse trend was obtained with the same raising of both
N fertilization and irrigation water SAR .

Raising the nitrogen fertilization dose , reduced the culls dry weight / bulbs +culls dry
weights ratio in contrary to the effect of the higher irrigation water salinity and /or
irrigation water SAR.

Within the studied range , increasing the nitrogen applied dose led to improve
the nitrogen distribution pattern among the plant parts against to the effect of higher
salinity and / or sodicity of irrigation water.

The relative phosphorus use efficiency , was increased by 50.48 % with
increasing the nitrogen applied dose, from N1 to N3 at the first level each, irrigation
water salinity and irrigation water SAR. Increasing the irrigation water salinity
increased from 0.4 to 2.0 dSm™" , beside increasing the N appiied dose fromN1to N 3
the relative phosphorus use efficiency was increased by 15.797% . Raising t he
irrigation water SAR from 3.5 to 14.0 beside the previous increase in both N
fertilization , and irrigation water salinity reduced the relative phosphorus use
efficiency by 22.417 %

The highest irrigation water salinity and /or irrigation water SAR decreased
the potassium uptake by buibs more than in other parts, and nitrogen increased the
potassium uptake by bulbs more than in other parts .

The multi linear regression equations revealed that ,raising the irrigation
water SAR by unity caused a negative effect approximately equal to that of 1/10 dSm

" with respect of fresh or dry matter production , and equal to that of 2/10 dSm™" with
respect of total nitrogen, phosphorus and potassium uptake . Hence raising irrigation
water SAR within the studied range affected nutrients uptake rather than fresh or dry
matter production .
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INTRODUCTION

. The shortage of good quahty i rrigation w ater q uanti necessntates
the use of dramage water (4.7 x 10° m® in Nile Delta ,0.095x10 m®in Fayoum
and 1.15x10° m* in upper Egypt Abou -Zeid 1992 ) , and huge amount of
ground water. Such waters in most cases, are characterized by high salinity .
The drainage water salinity differs from time to time, and from source to
another. The ground water salinity of Nile valley increased in the east and
west directions (ranging between 500-3000 ppm) , so the ground water
salinity in Nile delta increases in the east and north direction due to sea water
intrusion, also increases in western direction of desert fringes (ranging
between 1500-5000 ppm) , Hefny (1992) . values of sodium adsorption ratio
in these water sources are also higher than that is in Nile water . These two
parameters are dominant factors affecting plant growth under Egyptian
conditions.

Onion is one of the main Egyptian crops grown in the new reclaimed
desert soils, which is served by the reused water, shallow ground water
aquifers or by Nile - drainage water mixture .

The present work was held to evaluate the effect of raising the
nitrogen applied dose, under different levels of irrigation water salinity
associated with different values of sodium adsorption ratio, on onion
productivity and nutrients uptake (N, P, and K), under conditions dose not
permit leaching the accumulated salt.

MATERIALS AND METHODS

The present experiment was conducted at the Sojls Dept. Fac. Of
Agric. Mansoura Univ. in winter 2002, to study the interaction effect of
nitrogen fertitization, and different values of each irrigation water salinity and
sodium adsorption ratio on onion plant . '

Closed plastic pots were filled with sandy soil (7 kg for each ) having
pH value of 7.4 , EC of paste extract 2.4 dSm™ and total carbonate of 0.4%
(soil properties were determined according to Jackson,1967) .

The pots of 18 cm diameter were arranged to be in split-split plot design with
three replicates .

Four levels of water salinity: control of EC 0.4 , 1.0, 2.0 and 3.0 dSm™"
combined with three values of sodium adsorption ratio , 3.5, 7.0 and 14.0to
form 12 water treatments , such treatments w ere prepared a s d escribed by
Labeeb (2002). Three levels of mtrogen fertilization, 0.606 (N1), 0.909
(N2)and 1.212 (N3)g nitrogen pot™' corresponding to 100,150 and 200 kg N
fed.

At the beginning of January(2002), the soil was moistened to reach
the saturation and 5 seedlings (60 days old) of onion, var. Giza 20 were
transplanted . After 15 days the plants were thinned to two plants in each pot.
Soil water contents were adjusted to be at the field capacity (14%) every five
days by weighing.

All fertilizer requirements were added to each pot as solutions. Faﬂy
mi of a solution containing 7.5 gm P L', 0.112 gm B L', 0.303 gm iron in
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ferrous form L™, 0.299 gm Cu L™, 0.224 gm Zn L" and 0.224 gm Mn L was
added 30 days after transplanting . .
’ Fifty mi of solution containing the half of the N dose as urea and 1.25
g of K as K,SO4 was added twice at 30 and 70 days after transplanting .
In 28 th April, (2002) « when about 70-80% of the tops were bent over , the
soils of the pots were turned over a 2 mm sieve under slowly effluent of tap
water until the roots become clean , then separated and air dried. The plants .
were cured at room temperature for a month, culls and bulb yields were
separated and weighed .

Roots, culls and bulbs were dried at 70 °C , weighed , ground and
wet ashed . N, P and K were determined in the wet ashed product as
described by Cottinue et al. (1982) .

The collected data were subjected to the statistical analysis according to
Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Data in Table (1) revealed that irrigation water salinity , irrigation
water sodium adsorption ratio, nitrogen fertilization and their interactions,
affect bulbs fresh weight ,bulbs dry weight ,culls dry weight and roots dry
weight .

Such data pointed out that, the relative bulbs fresh weight was
decreased by 27.56, 47.14 and 62. 76% ,whenever, the irrigation water
salinity was increased from 0.4 dSm’ Y(control) to 1.0 , 2.0 , 3.0 dSm™" ,
respectively . Also , raising the irrigation water SAR value from 35 t07.0
and 14.0 decreased the bulbs fresh weight by 14.08 and 31.19 % .

Bulbs fresh weight was decreased from 75.057 gm pot ' to 47.589
gm pot ' with increasing the lrrngat[on water SAR from 3.5 to 14.0 at
irrigation water sahmty of 1.0 dSm™ . It was decreased from 75.057 gm pot ~
Mo 42. 781 gm pot — , with increasing the irrigation water salinity from 1.0 to
3.0 dSm™ at irrigation water sodium adsorption ratio of 3.5 .These resuits are
in agreement with that of Stino et al 1972, they found a progressively
reduction in onion plant organs as a result of increasing the irrigation water
solution up to 6000 ppm in NaCl form . Singh and Abrol 1985, found
continucus decrease in dry matter production of onion with increasing the
exchangeable sodium percentage . Makary et al., 1994, using salinized ,3000
pom NaCl : CaCl2 , irrigation water compared to tap water, found reduction
in bulbs yield by 26.8 and 50.6 % in both the first and second seasons ,
respectively ,whenever , onion was sown by sets .

Data in Table (1) showed also, that bulbs fresh weight, was
increased as nitrogen fertilization dose increased, at any level of irrigation
water salinity and / or irrigation water SAR value , raising mtrogen fertilization
dose from N1 (0.606 gm N pot™ ) to N3 (1.212gm N pot ). led to increase
bulbs fresh weight by 14.434 gm pot~ ' (27.63 % ) at water salinity level of 2.0
dSm™ + SAR of 3.5. The same mcrease in nitrogen rtilizationdose,increased
the bulbs fresh welght by 8.967 gm pot” (27.56 % ), at the irrigation water
treatment of 2.0 dSm™ +SAR of 14.0 .
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The effect of three factors on bulbs fresh yield under the
experimental conditions can be summarized in the following equatson

B.F.W. = 80.148 -19.666 EC(dsm’') - 2.002 SAR value +27.772 N fertilization(gm pot") (1) .
The equation reveals the nitrogen fertilization ability to overcome the
negative effect of increasing the irrigation water salinity, and / or irrigation
water SAR, within the studied range , whereas , the positive effect of 1gm
nitrogen addition pot™ is equal to the negative effect of raising irrigation water
salinity by (27.772/19.666 ) 1.412 dSm"' or the negative effect of raising SAR
of the irrigation water by (27.772/2.002 ) 13.851 .

The bulbs fresh weight return , as a result of increasing the nitrogen
fertilization dose, from N1 to N3 was decreased, with mcreasmg the irrigation
water salinity (27.255 20 907 ,11.856 and 9.558 gm pot at irrigation water
salinity level of 0.4 dSm™ (control ) ,1.0 ,2.0 and 3.0 dSm™ , respectively ) .

The bulbs fresh weight return as a result of mcreasing the nitrogen
fertilization dose from N1 to N3 was increased up to the highest level of
irrigation water SAR was used, under irrigation water salinity of 0.4 dSm™
(23.07, 26.43 and 32.27 gm pot’ at SAR value of 3.5, 7.0 and 14.0,
respectively) , while , under the second level of irrigation water salinity, it was
increased by the same increase in nitrogen fertilization dose up to SAR value
of 7.0, then decreased after that (17.77 ,29.75 and 15.20 gm pot™ at SAR
value of 3.5, 7.0 and 14.0, respectively). On the other hand , the bulbs fresh
weight return as a result of increasing the nitrogen fertilization dose from N1
to N3 was decreased with increasing the irrigation water SAR up to the
highest level was used at the third (14.434 ,12.167 and 8.976 gm pot”’
SAR value of 3.5, ?0 and 14.0, respectively), and the fourth (10.907 , 9. 433
and 8.334 gm pot’ at SAR value of 3.5, 7.0 and 14.0, respectively) Ieve!s of
water salinity .

The bulbs fresh weight return increased with increasing SAR value of
the irrigation water, at the lowest levels of salinity, could be attributed to the
Viets effect ( the synergistic effect of the low concentration of sodium on
NH" and K" absorption , resuited in substantial plant growth increases ) .
The reduction in bulbs fresh weight return with increasing the SAR value at
the highest levels of salinity could be attributed to the low absorption of NH*
and K’ due to the antagonism between the similar charge cations .

Data in Table (1) showed also, that the effect of the studied factors on
the dry weight of bulbs is similar to its effect on bulbs fresh weight .

Rassmg the irrigation water salinity from 0.4 dSm™ to 1.0 , 2.0 and 3.0
dSm™ decreased the dry weight of bulbs by 27.78 , 48.42 and 52 93 %
srespectively. So using irrigation water having EC va:ue of 2.0 dSm™ under
the experimental conditions led to decrease bulbs dry matter yield by 50 %
(nearly) .

Table {1) showed that, the obtatned dry weight of buibs with usmg
irrigation water having EC of 1.0 dsm™ and SAR of 3.5 ( 11.404 gm pot ')
nearly equails to 1.60 fold of that obtained with usmg irrigation water having
EC of 1.0 dSm™" and SAR of 14.0 ( 6.995 gm pot ~ '), meaning that ra:smg
the SAR vaiue for a specific water salinity will lead to significant decrease in
bulbs dry weight, as shown from Table (1).The relation between bulbs dry
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weight and the affecting factors under the study is B.D.W.=12.031 - 3.007 EC(dsm™)
- 0.324 SAR + 4.452 N fertilization{gm pot' )  (2)

Effect of factors under the study, on culls dry weight is similar to their
effect on bulbs dry weight, whereas, the irrigation water salinity and the
irrigation water SAR have negative effect on culls dry weight , nitrogen
fertilization had a positive effect on the same parameter, even under any level
of irrigation water salinity, and /or irrigation water SAR, as found in the
following equation :

C.D.W. = 3.871~0.691 EC(dsm) - 0.060 SAR + 0.977 N femhzanon( gmpot' ) (3)

Data in Table (1) revealed that, roots dry weight had the same trend
of the other plant parts response to the studied factors, where , negative
correlation was found between the roots dry weight and each of irrigation
water s alinity and / or irrigation water SAR , p ositive c orrelation was found
between the roots dry weight and the nitrogen applied dose as found in the

following equation :
RDW = 2.063 -0.400 EC (dSm’' ) - 0.035 SAR +0.381 N fertilization ( gm pot") 4),

so that increasing nitrogen fertilization dose, increased the nutrients
absorption capacity , as shown in Tabels (3) , (4) , and (5) . Similar resuits
were found by Asseed and warid (1977).

The relative reduction in culls dry weight as result of increasing the
irrigation water salinity by one dSm™”, was lower (0.691/ 3.871 = 0.18,
equation (3) than that in bulbs dry weight (3.007/12.031 = 0.25 equation 2).
Similar trend was also found by increasing the irrigation water SAR value,
raising irrigation water SAR value by unity, caused (0.06/3.871) 0.016
reduction in culls dry weight, the corresponding reduction in bulbs dry weight
is (0.324/12.031) 0.027, then culls dry weight / buibs dry weight +culls dry
weights ratio, was increased with increasing irrigation salinity and / or
irrigation water SAR. These results may confirmed that of Stino et af (1972)
and Labeeb (2002). They found that, the depression in the dry weight caused
by water salinity or SAR was more pronounced in bulbs than in culls.

Nitrogen fertilization tended to increase bulbs dry weight, with a higher
incremental rate (0.37), than that in culls dry weight (0.25), then, the
decrease in culls dry weight / bulbs +culls dry weights value as results of
increasing irrigation water salinity and / or irrigation water SAR, partially
overcame by increasing the nitrogen fertilization dose as found in
Table (2).

Data illustrated in Table (3) revealed that most of absorbed nitrogen
by onion piant attained in bulbs (79.29 %) , followed by cuiis (13.97 %) and
roots (6.75 %).

Raising the EC value of irrigation water from 0.4 dSm™ to 1.0 , 2.0
and 3.0 dSm- significantly decreased the nitrogen uptake by onion plant
organs ( in bulbs by 22.7 %,41.1 %and 52.9%,in culls by 5.7 %, 17.3 %and
26.3, respectively). The decrease in nitrogen uptake by onion plant organs

can be arranged in the following order , buibs > roots > culls .
Data also indicated that, raising irrigation water SAR value, under any irrigation water
salinity level, significantly decreased the nitrogen uptake by onion plant organs, as shown the
following equations:-

N.U.B.=186.750 - 47.391 EC(dsm ')-9.909 SAR + 155.114 N fertilization(gm pot’ b} (5)

NU.C.=31.327-3716 EC(dsm ) 0 805 SAR+13.019 N fertitization{gm pot’ ) (6)

NU.R =17.921-3.503 EC(dsm') - 0.448 SAR + 6.443 N fentilization(gm pot ') (7)
5850
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The above mentioned equations revealed that, the negative effect of
increasing the irrigation water SAR by unity was higher “in bulbs (9.909
/186.850 =0.053 ) followed by that in culls (0.805 / 31.327 =0.026), the lesser
was in roots (0.448 / 17.921 =0.025). Increasing the applied nitrogen dose
by 1 gm N pot’, increased the nitrogen uptake by the plant organs under any
values of both irrigation water EC and SAR, the ability of nitrogen fertilization
to increase the nitrogen uptake was higher in bulbs (0.831) followed by culls
(0.416) and roots (0.359)

The previous discussion revealed that, application of nitrogen
fertilization to somewhat may alleviate the deterioration effect of irrigation
water salinity and / or irrigation water SAR on nitrogen uptake.

Increasing the applied nitrogen dose, led to improve the nitrogen
distribution pattern among the plant parts, whereas, raising the nitrogen
applied dose from N1 to N3 at salinity level of 0.4 dSm™, increased the
nitrogen uptake by bulbs by 3.99 % of total nitrogen uptake, on the account of
the nitrogen uptake by culls and roots. At the highest salinity level, the same
increase in nitrogen dose, led to increase the nitrogen uptake by bulbs by
5.985 % of the total nitrogen uptake.

At the lowest level of irrigation water sodium adsorption ratio (3.5),
raising the nitrogen applied dose from N1 to N3, led to increase the nitrogen
uptake by bulbs from 73.724 %to 82.680% of the total nitrogen uptake, the
same rising in nitrogen applied dose, at the highest level of irrigation water
SAR (14), increased the nitrogen uptake by bulbs from 71.554 to 78.708 %of
the total nitrogen uptake.

The multi linear regression between the nitrogen uptake by onion plant

and the studied factors is,
T.N.U.=235266 - 54385 EC(dsm™') - 11.331 SAR + 175.850 N fertilization(gm pot) (8)

The mean nitrogen use efficiency was reduced from 36.9 to 30.3 %, with
increasing the nitrogen applied dose, from N1, (0.606gm pot') to N3 (1.212 g
pot™), at irrigation water salinity of 0.4 dSm™, whenever, at the highest
irrigation water salinity level (3.0 dSm™') these values were decreased from
18.7 to 15.3%. The mean nitrogen use efficiency, was also decreased from
353 to 18.9 % as a result of increasing the nitrogen dose from N1 to N3
(0.606 to 1.212 g pot™) at the lowest irrigation water SAR, and from 27.9 to
16.6 % at the highest irrigation water SAR. These data confirm that of Salo
(1999) who outlined that, the apparent recovery of nitrogen fertilization was
increased by reducing the N rates. Leo — cox and syvertsen (1993) they
mentioned that the nitrogen use efficiency was reduced by using salinized
irrigation water.

Total nitrogen uptake means, between every tow levels of each factor,
is significant , while , the difference between total nitrogen uptake means as a
resuit of applying the treatment of N1+ irrigation water salinity of 0.4 dSm™ +
irrigation water SAR of 14.0, and the treatment of N2 + irrigation water salinity
of 3.0 dSm™' + irrigation water SAR of 7.0, was not significant .Multi linear
regression equation, revealed such complication by, the positive effect of
both increasing the nitrogen applied dose from N1 to N2, and reducing the
irrigation water SAR, from 14.0 to 7.0, is nearly equal to the negative effect of
increasing the irrigation water salinity from 0.4 dSm™ to 3.0 dSm™".
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Data illustrated in Table 4 revealed that, raising the EC value of
irrigation water from 0.4 to 1.0, 2.0 and 3.0, decreased phosphorus uptake
by bulbs (by 20.463 , 28.725 and 41.543 % ) , culls (14.925, 28.888 and
38.876 % )and roots ( by 8.750 , 27.907 and 47.018 % ) . These results are
in agreement with that of El-Agrodi and Abou EL-Soud (1988), they found
that , phosphorus uptake by rice plant was decreased by increasing the
irrigation water salinity from 0.4 dSm™' to 7.0 dSm™ ) . Raising SAR value of
irrigation water under any specific EC value, led to a decrease in phosphorus
uptake by onion plant organs

Data in table (4) also showed contrary effect of nitrogen fertilization to
the effect of raising the irrigation water salinity, and / or its SAR value
regarding to phosphorus uptake. The relative phosphorus use efficiency was
increased by 50.48 %% with increasing the nitrogen fertilization dose from
N1 to N3 at the first level of each , irrigation water salinity and irrigation water
SAR raising the irrigation water salinity from 0.4 to 2.0 dSm™, besides the
same increase in N fertilization dose, reduced such increase to 15.797 %,
raising the irrigation water SAR from 3.5 to 14.0, besides the previous
increase in both N fertilization and irrigation water salinity, reduced the
relative phosphorus use efficiency by 22.417 %, as shown in the following
equation:-

P.U.B. =24.037 - 5.320 EC(dsm™) - 0.883 SAR + 20.554 N fertilization(gm pot') (9)
P.U.C. =3.119 - 0.471EC(dsm™) - 0.059 SAR + 0.826 N fertilization(gm pot " ) (10)
P.U.R. =4.427 - 0.802 EC(dsm™) - 0.034 SAR + 1.178 N fertilization(gm pot ™) 11)
T.P.U. =31.804 - 6.610 EC(dsm™") - 1.031 SAR + 22.399 N fertifization(gm pot') (12

Data in Table (5) showed, the interaction effect of irrigation water
salinity, irrigation water SAR and nitrogen fertilization, on potassium uptake
by plant. High significantly decreases in potassium uptake by onion plant
organs, were resulted from raising the -irrigation water salinity value, the
decreasing value was maximized when higher irrigation water salinity was
combined with the highest irrigation water SAR value. Increasing the irrigation
water salinity from 0.4 to 3.0 dSm™, led to decrease the potassium uptake by
47.864 % in bulbs, 38.333 % in culls and 47.255 % in roots. these resuits are
in agreement with that of EL-Agrodi and Abou EL-Soud (1988 ), they
mentioned Potassium uptake by rice plant was decreased by increasing the
irrigation water salinity from 0.4 dSm™ to 7.0 dSm™.

Raising the irrigation water SAR from 3.5 to 14.0 and irrigation water
salinity from 04 to 3.0 dSm™ led to decrease total potassium uptake
by 72.89 %.

Nitrogen application had positive effect on potassium uptake by onion
plant, and reduced the deterioration effect of the highest irrigation water
salinity and / or irrigation water SAR. Raising both irrigation water salinity
from 0.4 to 3.0 dSm™ and irrigation water SAR from 3.5 t014.0 at N1 led to
decrease the total potassium uptake by 77.9% ,while at N3 the same raising
in both irrigation water salinity and its SAR led to decrease the total uptake of
potassium by 74.48%. These results are in agreement with those of
Rostamfrodi et al (1999). They found a greater K absorption by onion plant
resulted from increasing the Urea-N applied dose up to 200 Kg/ ha.
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Data also revealed that, the relative potassium use efficiency was
decreased by 10.454 , 26.133 and 39.909%, as result of irrigation water
salinity increased from 0.4 to 1.0, 2.0 ,and 3.0 dSm™, and by 17.37 and
40.316 % with increasing the irrigation water SAR from 3.5 to 7.0, and 14.0
respectively, whenever it was increased by 20.70 and 37.39 % with
increasing the nitrogen applied dose from N1 to N2 and N3, respectively .

The relations between the studied factors and potassium uptake by
onion plant organs are summarized in the following equations :

B.K.U. = 218.927 - 39.309 EC(dsm-1) - 9.764 SAR + 96.262 N fertilization(gm pot”)  (13)
C.KU. =50.069 - 6.647 EC(dsm-1) - 1.215SAR + 9.496 N fertilization(gm pot ') (14)
R.K.U. =17.956 - 3.069 EC(dsm-1) - 0.427 SAR+ 4.325 N fertilization(gm pot") (15)
T.K.U. = 286.953 - 49.025 EC(dsm™) - 11.452 SAR + 110.082 N fertilization(gm pot')  (16)

Equations revealed that, raising irrigation water salinity and /or
irrigation water SAR, decreased potassium uptake by bulbs more than in
other parts, nitrogen fertilization increased potassium uptake by bulbs more
than in other parts. The relative effect of the studied factors, i.e irrigation
water salinity, irrigation water SAR and nitrogen fertilization on potassium
uptake by bulbs were - 0.179, -0.044 and +0.440 ; by culls were -0.133 , -
0.024and +0.180 ;in roots -0.171, -0.024and +0.241, respectively .

Equations from 1 to 16 revealed that ,raising the irrigation water SAR
by unity caused n egative effect approximately equal to thatof 1/10d Sm'
with respect of fresh or dry matter production, (2.002 /19.666 for bulbs fresh
weight ,0.324 /3.007 for bulbs dry weight ,0.06/0.691 for culls dry weight and .
0.035/0.40 for roots dry weight ) and equal to that of 2/10 dSm™ with respect
of total nitrogen (11.331/54.358 ), phosphorus (1.031/6.610 ) and potassium
(11.452/49..025 )uptake. In other ward, raising irrigation water SAR, within
the studied range, affected nutrients uptake rather than fresh or dry matter
production. These results are in coincidence with that of Mansour et a/
{1998), they reported that, the perturbation of the plasma membrane by NaCl
is essentially due to the ionic component rather than to osmotic activity, and
nitrogen fertilization decreased the hazardous effect of irrigation water salinity
and / or irrigation water SAR, hence, increased the threshold value of
irrigation water salinity and SAR.
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