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ABSTRACT

A sand culture pot experiment was conducted under the wire proof-green
house conditions to study the influence of irrigation water salinity on chemical
composition of some Egyptian and Syrian wheat cultivars. Two Egyptian wheat
cultivars, i.e. Sakha 8 (Vi) and Sakha 69 (V2) and three Syrian wheat cultivars, i.e.
Bohos 5 (V3), Bohos 6 (Va) and Sham 4 (Vs) were irrigated with Hogland solution in
five water salinity levels; 0.4 (control treatment), 6.0, 8.0, 10.0 and 12.0 dS/m; S+, Sa,
S, S4 and Ss, respectively.

The observed results can be summarized as follows:

* The chemical composition of wheat cultivars was affected by irrigation with
different salinity levels and wheat cultivars.

* The greatest N concentration; crude protein and N content in grains were attained
by Sham 4 under (S;). While the lowest N contents in grains and straw tissues
were found under high water salinity levels.

* The highest P concentration and P content in grain tissues were attained by
Sakha 69 under (S:) but the lowest were attained by Bohos 5 under S..,

* The highest K concentration and K content in grain tissues were found in Bohos 5
under (S1). While the lowest values in grains, straw and root tissues were attained
by Sakha 8 under Ss, Sakha 69 under Ss, and Sakha 8 under S, respectively.

* The highest K:Na ratio in root and shoot tissues were obtained by Bohos 5 under
(S1) and Bohos 6 under S, respectively. Substantial decrease in K:Na ratio in root
tissues was found with increasing water salinity levels.

* With the exception of Fe, trace elements studied accumulated to substantially
higher concentrations in grain than in straw and root tissues and lies within the
normal range.

* In general the results indicated that Sham 4 cultivar (Syrian cultivar) gave the
maximum values of N concentration and crude protein in grains and this
increased the nutritional value of wheat cuitivar under the experiment conditions.
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INTRODUCTION

irrigation has already played a major role in increasing food
production over the past fifty years. Water availability for irrigation could be
enhanced through judicious and proper use of saline water and the recycling
of drainage waters for irrigation where considerable amounts of such water
are available in various places in the world, including Egypt and other
countries. Egypt started to look to waste water reuse for irrigation and crop
production in order to cover the shortage of fresh water and meet their
demands for more food production. About 7.7 BCM of drainage water are
expected to be used for irrigation in the Delta by the year 2000, Abou-Zeid
(1995). This water contains more of soluble salts which can affect plant
growth. The management of saline irrigation waters require a good
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understanding of crop-salinity relations and particularly under field conditions.
Wheat was chosen for this study because of wheat bread is the main diet for
the Egyptian population. Mass (1986) stated that wheat is a tolerant crop to
salt concentration.

The objective of the present investigation was to evaluate the effect of
irrigation water with different salinity levels on chemical composition of five
wheat cultivars.

MATERIALS AND METHODS

A pot experiment was carried out under wire proof-green house
conditions, at Sakha Agricultural Research Station. The experiment was
carried out under free drainage condition in plastic pots of 40 cm diameter x
40 cm height. Pots were packed with sand washed with tap water until salinity
in the drainage water attained that of the tap water. Five wheat cultivars were
tested; two Egyptian cultivars, i.e. Sakha 8 (V,) and Sakha 69 (V;) and three
Syrian cultivars; i.e. Bohos 5 (V3), Bohos 6 (V) and Sham 4 (Vs). Hogland
solution prepared (Table 1) in the five water salinity levels using NaCl + CaCl;
to attain 6 SAR for each saline levels 0.4 (S4), 6.0 (S;), 8.0 (Sa), 10.0 (S,) and
12.0 dS/m (Ss) which were used as irrigation treatments. Pots were irrigated
every 4 days for November, December, January and February after that
irrigation was associated with air temperature. Grain, straw and root samples
were taken at harvesting stage for chemical analysis and were dried in an
oven at 70°C for 48 hours. The dried samples were ground, and then wet
digested according to the method described by Jackson (1958). Total
nitrogen percent in the digests was determined by using the micro kjeldahl
method as described by Jackson (1958). Phosphorus was determined using
the colorimetric method (Jackson, 1958). Potassium and sodium were
determined by using a flame photometer (Jackson, 1958). Protein
concentration; was calculated from total nitrogen percent in grains multiplied
by 5.7 (Davidson, 1922). Iron, manganese, zinc and copper were determined
using the Atomic Absorption Spectrometry (Berkin Elmer, 3300).

Data were subjected to statistical analysis according to Snedecor and
Cochran (1982).

Prepare fresh solution of 0.5% ferric tartarate and added 1 cm? from it (two
times every week) to each liter from nutritious solution.

Table (1): Hogland A and B solutions™.

Solution (A) Solution (B)
Salt Concentration Salt Concentration
“Calcium nitrate 10 mea/L Boric acid 2.86 g/L
Ca(NO3)2 HiBO3
Potassium nitrate 5 meg/L Manganese chloride 1.81g/lL
K(NQa3) MnCl..4H.0
Mono potassium phosphate 1 meg/L Zinc sulphate 0.22 gm/L
KH;PO4 ZnS04.7H20
Magnesium sulphate 4 meg/L Copper sulphate 0.08g/L
MgSO. CuS0.4.5H:0
Molybdic acid 0.02g/L
HzMOO‘.HZO

* Add ml from Hogland solution (B) to each liter from solution (A).
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RESULTS AND DISCUSSION

Nitrogen:

The cbtained results in Table 2 show that N concentration in plant
parts of wheat cultivars and crude protein percent in grains was affected by
water salinity levels and wheat cultivars. The maximum N concentration value
in grains of wheat cultivars 2.48% was found in Sham 4 under S;. This may
be due to increasing of plant ability for nitrogen absorption under low water
salinity levels. N concentration in grains as affected by water salinity levels
and wheat cultivars were in order Sham 4 > Bohos 6 > Bohos 5 > Sakha 8 >
Sakha 69. These results indicate that a positive increase in N concentration
and its utilization was observed with Sham 4 than the other wheat cultivars.
The results also show that the highest N concentrations in straw 0.69% and
root tissues 0.89% were obtained by Sakha 69 under S, and Sakha 8 under
S., respectively. Whereas the lowest values in grain 0.74%, straw 0.28% and
root tissues 0.28% were obtained by Sakha 69 under S;, Sham 4 under S,
and Bohos 6 under S, respectively. The observed reduction in N
concentration in straw of Sham 4 was usually associated with an increase in
N concentration in grains of wheat cultivar. While a considerable decrease in
N concentration in grains of Sakha 69 was detected when the N concentration
was increased in straw of wheat cultivar. This may be due to nitrogen taken
up by plant roots is transloccted in the xylem to the upper plant parts, the form
in which N translocation occurs depends on the N uptake source and root
metabolism. According to Martin (1970) nitrate-N can be translocated
unaltered to shoots and leaves but this depends on the nitrate reduction
potential of roots. The results also show that the highest percentage of crude
protein in grains 14.14% was attained by Sham 4 atthe low water salinity
level the nutritional value of Sham 4 was therefore increased and this is an
important point to the farmers.

The results in Table (3) show that N content in grain and straw
tissues of wheat cultivars were significantly affected by water salinity levels
and wheat cultivars, and the interaction S x V was significantly higher in grain
than straw tissues. The greatest N contents in grains 1.02 g/pot and straw
0.72 g/pot were found in Sham 4 under S, and Sakha 69 under S,
respectively. Whereas the lowest values in grains 0.20 g/pot and straw 0.22
g/pot were attained by Bohos 6 under Ss and Bohes 5 under Sa, respectively.
The results showed that an increase in N contents in grain and straw tissues
were observed when water salinity level was decreased. While the lowest N
contents in grains and straw tissues were found under high water salinity
levels. This is because salinity may affect different metaboiic processes, such
as protein synthesis. Similar results were reported by Meiri and Shalhevet
(1973) who found that saline conditions restrict the synthesis of cytokinins in
the roots and their translocation to upper plant parts can also be inhibited.
Helal and Mengel (1979) reported that lack of energy as a consequence of
salinity may affect various energy requiring processes such as CO;
assimilation, protein synthesis or the assimilation of inorganic N.
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Table (2): Effect of different levels of saline water on the N concentration % in
grains, straw, roots and crude protein percent in grains of five
wheat cultivars.

Saline water dS/m
vrgzzgs S1 Sz Ss S4 Ss Mean
0.4 6.0 8.0 10.0 12.0
Grains
Sakha 8 1.08 1.25 1.26 0.89 1.08 1.11
Sakha 69 0.88 0.74 1.08 11 1.12 0.99
Bohos 5 1.156 1.13 1.08 1.26 1.12 115
Bohos 6 1.68 1.12 115 1.25 1.1 1.26
Sham 4 2.48 1.68 1.35 1.02 1.19 1.54
Mean 1.45 1.18 1.18 11l 1.12 321
Straw
Sakha 8 0.46 0.49 0.35 0.42 0.35 0.42
Sakha 69 0.38 0.69 0.37 0.55 0.49 0.50
Bohos 5 039 0.41 0.35 0.31 0.52 0.40
Bohos 6 0.46 0.31 0.39 0.29 0.39 0.37
Sham 4 0.28 0.31 0.34 0.42 0.45 0.36
Mean 0.39 0.44 0.36 0.40 0.44 0.41
Roots
Sakha 8 0.74 0.70 0.77 0.89 0.56 0.73
Sakha 69 0.62 0.56 0.70 0.78 0.85 0.70
Bohos 5 0.46 0.49 0.45 0.42 0.31 043
Bohos 6 0.63 0.28 0.32 0.56 0.49 0.46
Sham 4 0.63 0.32 0.34 0.46 0.38 0.43
Mean 0.62 0.47 0.52 0.62 0.52 0.55
Protein % in grains
Sakha 8 6.16 713 7.18 5.07 6.16 6.34
Sakha 69 5.02 422 6.16 6.33 6.38 562
Bohos 5 6.56 6.44 6.16 7.18 6.38 6.54
Bohos 6 9.58 6.38 6.56 7:13 6.33 7.20
Sham 4 14.14 9.58 7.70 5.81 6.78 8.80
Mean 8.29 6.75 6.75 6.30 6.41 6.9
Table (3): Effect of different levels of saline water on N content in grains and
straw of five wheat cultivars.
N content in grains (gm/pot)
Cﬁ:}:::s Saline water dS/m
S S2 Ss3 Sa Ss Mean
Sakha 8 0.54c 0.69 a 0.60 a 0.38b 0.43a 0.53
Sakha 69 048c¢c 0.41cd 0.55a 0.52a 0.47 a 0.48
Bohos 5 053¢ 0.48 be 0.33b 0.38b 0.21b 0.38
Bohos 6 0.68b 0.33d 032b 0.26¢c 0.20b 0.36
Sham 4 1.02 a 0.56b 0.38b 0.24c 0.26b 0.49
Mean 0.65 0.49 0.44 0.36 0.31
N content in straw (gm/pot)
Sakha 8 0.44 a 0.48b 0.27b 0.33b 0.24b 0.35
Sakha 69 0.46 a 0.72 a .0.56 a 0.49a 0.39a 0.53
Bohos 5 0.38 ab 034c 0.22b 0.26b 0.27b 0.29
Bohos 6 0.46 2 0.29¢c 0.28b 0.26b 0.32 ab 0.32
Sham 4 0.30b 030¢c 0.28b 0.35b 0.32 ab 0.31
Mean 0.41 0.43 0.32 0.29 0.31
Statistical analysis S V SxV S V' SxV
LSD 5% 0.09 0.09 - 0.13 0.10 7
LSD 1% 0.12 0.12 i 0.18 0.14 =8

In a column, means, followed by a common letter are not significantly different at the 5%

level.
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Phosphorus:

The results in Table (4) show that P concentration in wheat plant
parts was affected by water salinity levels and wheat cultivars. The highest P
concentrations in grain 0.55%, straw 0.26% and root tissues 0.20% were
attained by Sakha 69 under S;, Bohos 5 under S, and Sakha 8 under Ss,
respectively. While the lowest P concentration in grain 0.30%, straw 0.03%
and root tissues 0.07% were attained by Bohos 5 under Ss, Sakha 8 under Ss
and Sakha 69 and Sham 4 under S5, respectively. P concentration as affected
by water salinity levels and wheat cultivars were in order Sakha 69 > Sakha 8
> Bohos 5 > Bohos 6 > Sham 4.

The results in Table (5) show that P contents in grain and straw
tissues of wheat were affected significantly by water salinity levels and wheat
cultivars and the interaction S x V was significantly higher. The highest P
content in grain 0.3 g/pot and straw tissues 0.25 g/pot were attained by Sakha
69 under S; and Bohos 5 and Bohos 6 under S;, respectively. The lowest P
content in grains 0.06 g/pot and straw 0.05 g/pot were attained by Bohos 5
under S, The results showed that an increase in P content in grain and straw
tissues of wheat cultivars were observed under low salinity level. While the
lowest P contents in grains and straw tissue were found under high water
salinity levels. These results were supported by the data obtained by Barber
and Thomas (1972) who found that the capability for active uptake of
phosphate differs between plant species and may even differ between
cultivars of the same species.

Table (4): Effect of different levels of saline water on P concentration (%)
in grains, straw and roots of five wheat cultivars.
Wheat Saline water dS/m
varieties S ) =m B LB 1 5 1 Nean
Grains
Sakha 8 0.40 0.42 0.35 0.46 0.35 0.40
Sakha 69 0.55 0.33 0.35 0.43 0.40 0.41
Bohos 5 0.50 0.38 0.38 0.40 0.30 0.39
Bohos 6 0.39 0.38 0.40 0.38 0.37 0.38
Sham 4 0.40 0.38 0.31 0.35 0.38 0.36
Mean 0.45 0.38 0.36 0.40 0.36 0.39
Straw
Sakha 8 0.21 0.21 0.16 0.13 0.03 0.15
Sakha 69 0.17 0.19 0.15 0.21 0.18 0.18
Bohos 5 0.25 0.15 0.14 0.26 0.09 0.18
Bohos 6 0.25 0.23 0.24 0.19 0.13 0.21
Sham 4 0.20 0.13 0.22 0.16 0.18 0.18
Mean 0.22 0.18 0.18 0.19 0.12 0.18
Roots
Sakha 8 0.16 0.08 0.13 0.13 0.20 0.14
Sakha 69 0.13 0.1 0.07 0.17 0.10 0.12
Bohos 5 0.13 0.12 0.12 0.17 0.13 0.13
Bohos 6 0.19 0.09 0.08 0.10 0.12 0.12
Sham 4 0.13 0.09 0.07 0.15 0.09 0.1
Mean 0.16 0.10 0.09 0.14 0.13 0.12
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Table (5): Effect of different levels of saline water on P content in grains
and straw of five wheat cultivars.

P content in grains (gm/pot)
ool Saline water dS/m
S S. S3 S Ss Mean
Sakha 8 0.20b 0.23a 0.18 a 0.20a 0.14b 0.19
Sakha69 | 0.30a 0.18b 0.18a 0.20a 0.17 a 0.21
Bohos 5 0.23b 0.16b 0.11b 0.12b 0.06¢c 0.14
Bohos 6 0.16 ¢ 0.11¢c 0.11b 0.08¢c 0.07c 0.1
Sham 4 0.16¢c 0.13¢ 0.09b 0.09¢c 0.08¢c 0.11
0.21 0.16 0.13 0.14 0.10
P content in straw (gm/pot)
Sakha 8 0.20a 021a 0.12 bec 0.10¢c 0.17 a 0.16
Sakha 69 0.21a 0.20a 0.12 be 0.19 ab 0.15ab 0.17
Bohos 5 0.25a 0.13b 0.08¢c 0.22a 005¢c 0.15
Bohos 6 0.25a 022a 0.18 a 0.17 ab 0.11b 0.19
Sham 4 0.22a 0.12b 0.18 a 0.13bc 0.13 ab 0.16
Mean 0.23 0.18 0.14 0.16 0.12
Statistical S vV SxV S V SxV
analysis
LSD 5% 0.03 0.03 i 0.08 0.06 =
LSD 1% 0.04 0.04 bl 0.11 0.08 i

In a column, means, followed by a common letter are not significantly different
at the 5% level.

Potassium:

The results in Table (6) show that K concentration in grain and straw
tissues were affected significantly by water salinity levels and wheat cultivars.
The interaction S x V was significantly higher in grain tissues. Root tissues
were not affected significantly. The highest K concentration in grain 0.72%,
straw 3.75 and root tissues 0.70% were obtained by Bohos 5 under S, for
grain and straw tissues and Sakha 8 under S; for root tissues. While the
lowest values in grain 0.34%, straw 2.46% and root tissues 0.23% were
attained by Sakha 8 under Ss, Sakha 69 under Ss and Sakha 8 under S,,
respectively. The obtained results showed that an increase in K concentration
in wheat plant parts were observed under low water salinity level. While the
lowest values were found under high salinity levels. It is of important to note
that the mean K concentration in straw is 6-fold higher than the mean value in
grain and 8-fold higher than the mean value in root tissues. These data were
supported by the data obtained by El-Yamani (1994) who found that K
concentration in straw tissues was much higher than in grain tissues of wheat.

The results in Table (7) show that K contents in grain and straw
tissues were affected significantly by water salinity levels and wheat cultivars.
The interaction S x V was significantly higher in grain and had not in straw
tissues. The highest K contents in grains 0.33 g/pot and straw 3.91 a/pot were
obtained by Bohos 5 under S; and Sham 4 under S,, respectively. While the
lowest values in grain 0.08 g/pot and straw 1.39 g/pot were attained by Bohos
6, Sham 4 under Ss for grain and Bohos 5 under Ss for straw-tissues. K
content in grain tissues as affected by water salinity levels and wheat cultivars
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were in order Sakha 69 > Sakha 8 > Bohos 5> Sham 4 > Bohos 6. The
obtained results showed that K contents in grain and straw tissues were much
higher under low than high water salinity levels.

Table (6): Effect of different levels of saline water on K concentration (%)
in grains, straw and roots of five wheat cultivars.
Wheat Saline water dS/m
varieties Svo -9 | Sy [ Su. | S | Mean
Grains
Sakha 8 043¢ 0.49b 0.52 a 0.47 ab 034c 0.45
Sakha 69 0.57b 047b 0.52a 035¢ 0.44 Db 0.47
Bohos 5 0.72a 037c 0.49 ab 0.54 a 0.55a 0.54
Bohos 6 041c 060a 0.42b 0.52 ab 0.45b 0.48
Sham 4 0.56 b 047b 0.43 ab 0.43 be 0.41 be 0.46
Mean 0.54 0.48 0.48 0.46 0.44 0.48
Straw
Sakha 8 3.06a 265b 3.02 ab 2.81a 2.78 a 2.86 be
Sakha 69 3.16a 3.16 ab 262b 260a 246 a 2.80Db
Bohos 5 0.75a 257b 2.95ab 270a 268 a 2.93 bc
Bohos 6 3.19a 2.90ab 340a 324a 3.06 a 3.16 ab
Sham 4 3.62a 3.54a 3.36 ab 294 a 3.19a 3.33a
Mean 3.36 2.97 3.07 2.86 2.83 3.02
Roots
Sakha 8 0.70a 0.34 a 0.27 a 023a 0.25a 0.36a
Sakha 69 0.52a 0.29 a 0.31a 0.40 a 0.24a 0.35a
Bohos 5 0.58 a 0.30a 0.39a 027 a 0.30a 0.37a
Bohos 6 0.53a 0.31a 0.28a 0.27 a 0.28a 033a
Sham 4 0.54 a 0.29 a 0.32a 0.34 2 0.29 a 0.36a
Mean 0.58 0.31 0.32 0.30 0.27 0.35
In a column, means, followed by a common letter are not significantly different at the 5%
level.
Table (7): Effect of different levels of saline water on K content in
grains and straw of five wheat cultivars.
Wheat K content in grains (gm/pot)
cultivars Saline water dS/m
Sy S S; S4 Ss Mean
Sakha 8 0.21b 0.26 a 0.25a 020a 0.14b 0.21
Sakha 69 0.31a 0.26 a 0.26 a 0.16 a 0.18a 0.23
Bohos 5 0.33a 0.15b 0.15b 0.16a 0.10 be 0.18
Bohos 6 0.17¢c 0.13b 0.12b 0.11b 0.08 c 0.12
Sham 4 0.23b 0.16 b 0.12b 0.10b 0.08 c 0.14
Mean 0.25 0.19 0.18 0.15 0.12
K content in straw (gm/pot)
Sakha 8 294D 2.60 ab 2.30 ab 220a 1.91 ab 239b
Sakha 69 3.85a 3.33a 2.19ab 229a 1.97 ab 273a
Bohos 5 3.39ab 2.14b 1.85b 2242 1.39b 220Db
Bohos 6 3.23 ab 272ab 282a 293 a 246 a 283a
Sham 4 391a 3.33a 2.78 a 242a 2.30a 295a
3.46 2.82 2.39 2.42 2.01
Statistical analysis S V SxV S Vv SxV
LSD 5% 0.05 0.05 = 0.96 0.73 ns
LSD 1% 0.06 0.06 iy 1.34 0.97 ns

In a column, means, followed by a common letter are not significantly different at the 5%

level.
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Sodium:

The results in Table (8) show that Na concentration in grain of wheat
cultivars was affected significantly by water salinity S; and was not affected by
other water salinity levels. Na concentration in straw tissues of wheat cultivars
was affected significantly by water salinity levels under S,, S, and Ss and root
tissues under S; S;sand S,. The highest Na Concentrations in grain 0.20%,
straw 2.81% and root tissues 1.81 % were attained by Sakha 69 under S;,
Bohos 5 under Ss and Bohos 5 under S, for grain, straw and root tissues,
respectively. The lowest Na concentration in grain 0.06%, straw 0.54% and
root tissues 0.58% were attained by Sakha 69 under S;, Sakha 69 under S,
and Bohos 5 under S; for grain, straw and root tissues, respectively. The
obtained results showed that Na concentration in straw and root tissues were
much higher than in grain tissues.

Table (8): Effect of different levels of saline water on Na concentration
(%) in grains, straw and roots of five wheat cultivars.

Wheat Saline water dS/m
varieties 9y | 8 ] - 8 -§ 84 | S | Nian
Grains
Sakha 8 0.09 ab 0.09 a 0.17 a 0.10a 0.13 a 0.12a
Sakha 69 0.20a 0.08 a 0.17 a 0.10 a 0.06 a 0.12a
Bohos 5 0.09 ab 0.07 a 0.09a 0.09 a 0.10a 0.10a
Bohos 6 0.07b 0.11a 0.07 a 0.08 a 0.07 a 0.08a
Sham 4 0.07b 0.09 a 0.10 a 0.12 a 0.12 a 0.10a
Mean 0.10 0.09 0.12 0.10 0.10 0.10
Straw
Sakha 8 0.66 a 168b 1.82a 1.70b 147b 147 b
Sakha 69 0.54 a 1.98 ab 164 a 127b 197b 148 b
Bohos 5 1.06 a 243 a 212a 268 a 2.81a 222a
Bohos 6 112 a 1.93 ab 1.63 a 1.71b 1.86 b 1.64 b
Sham 4 0.57 a 1.97 ab 2.05 a 144 b 1.96 b 1.6b
Mean 0.79 2.00 1.85 1.76 2.01 1.68
Roots
Sakha 8 0.71a 0.98b 1.08b 1.20b 151 a 1.10b
Sakha 69 .065a 1.01b 1.45 ab 1.31ab 146 a 1.19b
Bohos 5 0.58 a 1.81a 1.57a 1.76 a 168 a 148 a
Bohos 6 062a 1.04b 1.35ab 1.39 ab 143 a 1.17b
Sham 4 0.66 a 0.81b 1.47 ab AL 1.75a 128 b
Mean 0.65 1.43 1.39 1.47 1.57 1.24

In a column, means, followed by a common letter are not significantly different at the 5%

level.

The results in Table (9) show that increasing Na contents in grain,

straw and roots tissues were obtained by increasing water salinity. The
obtained results showed that Na content in grains as affected by water salinity
levels and wheat cultivars were in order Sakha 8 > Sakha 69 > Sham 4 >
Bohos 5 > Bohos 6.
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Table (9): Effect of different levels of saline water on Na contents
in grains and straw of five wheat cultivars.
Wheat Na content in grains (gm/pot)
cultivars Saline water dS/m
Sy S S3 Ss Ss Mean
Sakha 8 0.54 0.69 0.60 0.38 0.43 0.52
Sakha 69 0.48 0.41 0.55 0.52 0.47 0.49
Bohos 5 0.53 0.48 0.33 0.38 0.20 0.38
Bohos 6 0.68 0.34 0.31 0.26 0.20 0.35
Sham 4 1.02 0.57 0.38 0.24 0.25 0.46
Mean 0.65 0.50 0.43 0.36 0.31 0.44
Na content in straw {gm/pot

Sakha 8 0.44 0.48 0.27 0.33 0.24 0.35
Sakha 69 0.46 0.72 0.29 0.49 0.39 0.47
Bohos 5 0.38 0.34 0.22 0.26 0.27 0.30
Bohos 6 047 0.29 0.28 0.26 0.31 0.33
Sham 4 0.30 0.29 0.28 0.35 0.32 0.32
Mean 0.41 0.42 0.27 0.24 0.31 0.35

K: Na ratio in root:

The results in Table (10) revealed that K: Na ratio in root and shoot
tissues were affected by water salinity levels and wheat cultivars. The highest
K:Na ratio in root 1.0 and shoot tissues 5.58 were obtained by Bohos 5 under
S; and Bohos 6 under S, respectively. While the lowest values in grain 0.15
ratio was found in Bohos 5 under S, and shoot tissues 2.43 ratio was attained
by Sakha 69 under S;. The obtained results showed that a substantial
decrease in K:Na ratio in root tissues was observed with increasing water
salinity levels. Leight ef al. (1988) reported that wheat plants containing
chromosome 4 D were able to maintain high K: Na ratio when grown under
saline conditions. Ahsan et al. (1996) found that salt-tolerant lines had
significantly lower accumulation of Na in the leaves and higher K/Na ratio than
salt-sensitive lines. The obtained resuits showed that Bohos 6 wheat cultivar
gave the highest K: Na ratio in shoot tissues under all salinity levels except S;.
The results also show that the K/Na ratio in shoot tissues of wheat cultivars
was much higher than in root tissues.

Iron:

The results in Table (11) show that Fe concentration in wheat plant
parts; grain, straw and root tissues were affected by different water salinity
Ieve[s and wheat curtrvars The highest Fe concentratlons in grain 192 mg kg

, Straw 232 mg. kg and root tissues 181 mg kg™ were obtained by Sakha 69
under S, for grain and Sakha 8 under Ss for straw and root tissues. Whereas
the iowest values in grain 90 mg.kg", straw 82 mg.kg™" and root tissues 37
mg. kg were attained by Sakha 69 under S,, Bohos 6 under S, and Bohos 5
under S; for grain, straw and root tissues, respectively. The results also show
that the mean values of Fe concentration in grain tissues of wheat cultivars as
affected by different water salinity levels were in order Sham 4 > Bohos 5 >
Sakha 8 > Bohos 6 > Sakha 69.
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Table (10): Effect of irrigation with different levels of saline water on
K: Na ratio in roots and shoots of five wheat cultivars.
Wheat Saline water dS/m
varieties S, | S, | S | S« | Ss | Mean
Roots
Sakha 8 0.99 0.35 0.25 0.19 .17 0.33
Sakha 69 0.80 0.29 0.21 0.31 0.16 0.29
Bohos 5 1.00 0.17 0.25 0.15 0.19 0.25
Bohos 6 0.85 0.30 0.21 0.19 0.20 0.28
Sham 4 0.82 0.36 0.22 0.20 0.17 0.28
Mean 0.89 0.29 0.23 0.21 0.18 0.29
Shoots
Sakha 8 3.21 2.44 2.93 3.38 3.06 3.00
Sakha 69 4.37 3.18 2.92 2.43 2.50 3.08
Bohos 5 4.09 2.79 3.64 3,75 3.17 3.49
Bohos 6 2.96 4.52 4.98 5.85 4.98 4.66
Sham 4 3.14 4.06 4.39 427 4.18 4.01
Mean 3.55 3.40 3.77 3.94 3.58 3.65
Table (11): Effect of different levels of saline water on Fe*

concentration (mg/kg) in grains, straw and root tissues
of wheat cultivars.

Wheat Saline water dS/m

Varieties S ] Sz | S: | Sa | Ss | Mean

Grains
Sakha 8 145 130 143 133 154 141.0
Sakha 69 111 a0 g2 192 190 135.0
Bohos 5 170 170 103 174 172 157.8
Bohos 6 106 168 112 150 140 135.2
Sham 4 172 179 156 163 182 170.4
Mean 140.8 147 .4 121.2 162.4 167.6 147.9

Straw
Sakha 8 132 183 216 148 232 182.2
Sakha 69 154 149 206 183 178 174.0
Bohos 5 111 169 112 168 157 143.4
Bohos 6 154 164 188 82 189 155.4
Sham 4 187 171 173 201 181 187.6
Mean 147.6 167.2 179.0 156.4 187.4 167.5

Roots
Sakha 8 155 113 118 162 181 145.8
Sakha 69 116 140 52 54 104 93.2
Bohos 5 37 70 58 125 43 66.6
Bohos 6 145 128 134 144 88 127.8
Sham 4 166 87 62 107 66 97.6
Mean 123.8 107.6 84.8 118.4 96.4 106.2

= The high Fe concentration in the range of 300-1000 mg.kg’ dry weight
(Ottow et al., 1983).
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The obtained results also showed that Fe concentration in wheat
plant parts ranged from 37 to 232 mg. kg’ less than the high Fe
concentration in the range of 300 to 1000 mg.kg™' dry weight (Ottow et al.,
1983).

Manganese:

The results in Table (12) show that the Mn concentrations in wheat
plant parts were affected by different water salinity Ievels and wheat cultwars
The highest Mn concentratlons in grain 90 mg.kg”, straw 75 mg.kg” and
roots tissues 58 mg.kg" were attained by Sakha 69 under Ss, Bohos 5 under
S; and Sham 4 under Ss for grain, straw and root tissues, respectively.
Whereas, the lowest values 45, 25 and 23 mg.kg™' for grain, straw and root
tissues were attained by Bohos 5 under Si, Sakha 69 under Ss and Sham 4
under S,, respectively. The results also show that Mn concentration in grain
tissues of wheat cultivars as affected by different water salinity levels were in
order Sham 4 = Bohos 6 > Sakha 69 > Sakha 8 > Bohos 5. The obtained
results showed that Mn concentrations in wheat plant parts ranged from 23 to
90 mgkg" being wuthln the critical concentration range of Mn in different
plants 15-100 mg.kg™' according to Helal et al. (1984).

Table (12): Effect of different levels of saline water on Mn *
concentration (mg/kg) in different parts of wheat
cultivars.

Wheat Saline water dS/m

cultivars B 1 & 1 85 |8 | 8 | Men

Grains
Sakha 8 70 70 72 60 70 68.4
Sakha 69 60 60 65 74 90 69.8
Bohos 5 55 60 45 80 72 62.4
Bohos 6 70 74 70 82 60 71:2
Sham 4 T2 76 78 80 80 71.2
Mean 65.4 68.0 66.0 5.2 76.4 69.8

Straw
Sakha 8 40 70 65 35 60 54.0
Sakha 69 35 30 50 30 25 34.0
Bohos 5 70 75 55 55 50 61.0
Bohos 6 55 40 40 30 55 440
Sham 4 60 60 50 55 65 58.0
Mean 52 55 52 41 51 50.2

Roots
Sakha 8 40 33 28 42 48 39.4
Sakha 69 55 45 53 43 35 46.2
Bohos 5 45 40 35 38 38 39.2
Bohos 6 53 30 38 75 30 452
Sham 4 35 33 23 33 58 36.4
Mean 45.6 36.2 35.4 462 41.8 41.3

* Critical concentration range of Mn in different plants 15-100 mg.kg™ (Helal et al., 1984).
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Zinc:

The results in Table (13) show that Zn concentration in wheat plant
parts was affected by different water salinity levels and wheat cultivars. The
highest Zn concentrations in grain 98 mgkg”, straw 62 mg.kg™" and root
tissues 62 mg.kg' were attained by Sham 4 under S,, Sakha 69 under S, and
Sham 4 under S, for grain, straw and root tissues, respectively. Whereas the
lowest values for grain, straw and root tissues 27, 20 and 20 mg.kg™ were
obtained by Sakha 8 under S, and Ss, Sakha 69 under S; and Bohos 5 under
S, for grain, straw and root tissues, respectively.

Table (13): Effect of different levels of saline water on Zn * concentration
(mgl/kg) in different parts of wheat cultivars.
Wheat Saline water dS/m
cultivars & 1 5. | & | 5 1| S |Wean
Grains
Sakha 8 86 74 62 27 27 55.2
Sakha 69 45 45 85 89 83 69.4
Bohos 5 88 85 86 58 85 80.4
Bohos 6 61 79 40 60 50 58.0
Sham 4 98 86 80 78 82 84.8
Mean 9.6 73.8 70.6 62.4 65.4 69.6
Straw
Sakha 8 29 37 ai 28 52 35.4
Sakha 69 29 59 62 58 20 45.6
Bohos 5 43 60 58 57 37 51.0
Bohos 6 40 58 31 23 58 42.0
Sham 4 56 32 56 53 57 50.8
Mean 394 49.2 47.6 43.8 44.8 45.0
Roots
Sakha 8 32 25 o1 25 31 32.8
Sakha 69 41 39 34 29 21 32.8
Bohos 5 20 22 21 31 28 24.4
Bohos 6 25 22 21 46 29 28.6
Sham 4 62 52 21 29 41 41.0
Mean 36.0 32.0 29.6 32.0 30.0 31.9

* Critical levels of Zn in plants 15-200 mg.kg” (Helal et al., 1984).

Zn concentration in grain of wheat cultivars as affected by different
water salinity levels were in order Sham 4 > Bohos 5 > Sakha 69 > Bohos 6 >
Sakha 8.

The obtained results in Table (13) showed that Zn concentration in
plant parts of wheat cuitivars ranged from 20 to 98 mg.kg™' dry matter lies with
the critical levels of Zn in plants 15-200 n!'lg.kg‘1 as reported by Helal et al.
(1984).
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Copper:

The results in Table (14) show that Cu concentration in wheat plant
parts were affected by water salinitY levels and wheat cultivars. The highest
Cu concentration in grains 16 mg.kg™', straw 10 mg.kg" and root tissues 13.6
mg.kg" were attained by Sakha 69 under Ss, Sakha 69 under S, and Sham 4
under Ss for grain, straw and root tissues, respectively. Cu concentration in
grain tissues of wheat cultivars as affected by water salinity levels were in
order Sakha 69 > Sakha 8 = Bohos 5 > Sham 4 > Bohos 6.

Table (14): Effect of different levels of saline water on Cu*
concentration (mg/kg) in different parts of wheat
cultivars.

Wheat Saline water dS/m
cultivars 8 | & | & | 8 {1 s | Mean
Grains

Sakha 8 6 6 6 3 15 .2

Sakha 69 b 3 2 11 16 7.4

Bohos 5 B 9 5 5 11 T2

Bohos 6 6 2 3 4 2 3.4

Sham 4 9 9 4 4 8 6.8

Mean 6.4 5.8 4.0 5.4 10.4 6.4
Straw

Sakha 8 5 4 4 2 3 36

Sakha 69 10 3 2 2 2 3.8

Bohos 5 3 3 2 2 2 2.4

Bohos 6 2 2 2 2 2 2.0

Sham 4 2 2 2 2 2 2.0

Mean 4.4 2.8 2.4 2.0 2.2 2.80
Roots

Sakha 8 34 5.1 5.1 2.0 2.0 3.5

Sakha 69 2.0 8.5 34 5.1 8.5 55

Bohos 5 3.4 3.4 84 3.4 51 4.1

Bohos 6 3.4 2.0 2.0 11.9 34 45

Sham 4 5.1 2.0 2.0 2.1 13.6 5.6

Mean 3.46 4.2 3.52 55 6.52 4.6

* The normal range of Cu in plants 15-20 mg.kg™' (Sauerbeck, 1982).

The obtained results in Table (14) also showed that Cu
concentrations in wheat plant parts ranged from 2 to 16 mq.kg" dry matter
being within the normal range of Cu in plants 15-20 mg.kg™ as reported by
Sauerbeck (1982).

In general the results indicate that Sham 4 cultivar (Syrian cultivar)
gave the maximum values of N concentration and crude protein in grains and
this increased the nutritional value of wheat cultivar under the experiment
conditions.
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