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ABSTRACT

In arid and semi arid region with irrigated agriculture conditions ,excess soluble
salts often occurs .Bread wheat is one of the primary crops used for human feeding
.The wheat root response type of salinity tolerant and salinity sensitive cultivar against
to salinity hazard is unclear . The work aimed to study the effect of soil salinity levels (
0.08 ,0.2, 0.4and 0.6 %)were assessed on root growth and reot cation exchange
capacity in relation to N,P and K content of two wheat varieties (Sakha 92 , salinity
tolerant and Gemmiza @, salinity sensitive)

The obtained results can he summarized in the following

Raising soil salinity level from control to 0.2 % caused an increase in root dry
weight of both varieties , while soil salinity levels above 0.2 % high significantly
decreased root dry weight .

Sakha 92 cv. all over the growth stages gave the highest values of root dry
weight than that of the another one {Gemmiza 9 ) where root weight of Sakha 92
represent 108.8 % of Gemmiza 9 Cv. at tillering stage, 104.0 % at fiowering and 104.9
%at maturity

Root cation exchange capacity values of wheat roots at flowering stage
represented  122.70% and 169.73 % of that at tillering and maturity stage
Jrespectively .

Soil salinity level of 0.2% led to a rise root cation exchange capacity ( average
of the two wheat varieties ) by 2.58% compared to control at tillering stage, and by
1.93% compared to control at flowering. At maturity, the same treatment of soil
salinity led to decrease root cation exchange capacity by 9.31% ( from 4.264 meg/100
gmto 3.867 meg/100 gm } compared to control.

Soil salinity level above 0.2 % decreased root cation exchange capacity of
wheat roots to a large extent at flowering stage .

Root cation exchange capacity values of Sakha 92 cv. were found to be higher
at any growth stage , than that of Gemmiza 9 cv.

Root cation exchange capacity positively correlated with root weight in each
physiological growth stage.

Soil salinity to a large extent controls nitrogen concentration of wheat roots ,
which positively correlated with root cation exchange capacity at any physiological
stage .

The reduction in nitrogen percent due o salinitv hazard was higher in
Gemmiza 9 cultivar ( salinity sensitive ) than that of Sakha 92 cultivar ( salinity tolerant)
at any growth stage.

Positive correlation between wheat roots cation exchange capacity and
phosphorus percent of wheat roots was found.

Potassium concentration of roots significantly correiated with root cation
exchange capacity and the correlation coefficient value differd from physiological stage
to another , where it was 0.4842 for tillering , 0.7478 for flowering and 0.6095 for
maturity stages.



El-Agrodi , MW. M. et al.

INTRODUCTION

Plants grown under saline conditions have a reduced yield potential due
to its exposure to a higher osmotic potential , specific ion toxicity and
nutrittonal imbalance. Roots are the first plant parts to be developed and
responsibie for the exogenous factor . Soil solution salinity is the utmost
affecting factor constrain the normal development of rcot hairs and it's
compoesition.

Root Cation exchange capacity (C.E.C.) is one of the important
reproducible features of plant roots determining the nutrient absorptive
capacity. The root exchange site arises from carboxylic and /or amino groups
dissociation of pectic acid, aromatic alcohol, phosphoric acid radicals, and
energy rich phosphorylated nitrogen compounds in cell wall membrane.

Genetic, plant age and nutritional status affect root CEC value to a
large extent. Salinity is one of the major factors affecting nutritional status and
root cell composition, hence, affecting root CEC value and yield.

Little attention was paid to root alteration of salt tolerant wheat varieties
compared with the salt sensitive one due to salinity effect, So that this work
aims to shed some light on the effect of soil salinity on root CECvaiues of two
wheat varieties. .

MATERIALS AND METHODS

Two seasons of pot experiment were conducted during 2002/2003 and
2003 /2004 growing seasons fo quantify the effect of soil salinity on the
utmost important characters of wheat roots { growth and cation exchange
capacity of wheat roots in relation to its nutrients content .

Non—saline clayey soils having pH value of 7.6 , EC. value of paste
extract 1.72 dSm™ and field capacity of 40% was used . 11 Kg oven dry soil
basis were placed in closed piastic pots {cubic in shaped 25 x 25 x25cm ).
These pots were divided into 4 groups, the first group Is Control { 0.08%) and
the latter groups were artificially salinized by adding amount of water egual
saturation {73%) containing appropriate weight of calcium chloride and sodium
chloride { 1:1 by weight ) to form salinity levels of 0.2, 0.4, and 0.6.% .

The pots were arranged to forin strip plot in a complete randomized
block design , four leveis of soil salinity and two wheat varieties { Sakha 92,
saiinity tolerant variety and Gemmiza 9, saiinity sensitive variety } , were used.
Zach treaiment was replicated nine times.

Five days after soil salinization , twenty grains of 2 hours water soaked
wheat were dipped up to 1.5 cm in each pot and the pots are rewatered to
field capacity point .

Scil water content was adjusted {o be 100% of field capacity when soll
moisture reached to 70% F.C. by weighing and water addition.

The emergence wheat plants were thinned to seven plants in each pot
(15 days from sowing).

All phosphorus and potassium recommended doses were added after
thinning as ordinary superphosphate (150 kg/fed or 2.232 g/pot) and
potassium sulphate { 50 kg/fed, 0.744 g/ pot ~' ). Urea~N feitilizers { 24 g
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urea /pot equal to 75 N/fed) was applied in two equal doses , the first at
tillering stage (30 days from sowing ) and the second at flowering (75 days
from sowing).

All plants of three replicates of each treatment were removed at tillering
stage (40 days from sowing ) , flowering (70 days from sowing) and maturity
{130 days from sowing ) . After shoots removal in each stage, the soil of each
pot was turned over a 2mm sieve under slowiy effluent of tap water until the
roots became clean, and then collected, washed by distilled water and air
dried .

All Plant roots were dried at 70 '(:‘. until the stable weight is reached.
Portions of dry roots ( oven dry basis, 105 C ) were wet digested with H;SO,—
HCIO, mixture as described by peterburgski ( 1964 }) for N, P and K
determination , the concentrations were calculated on oven dray matter basis.

Cation exchange capacity of roots was determined as described by
Crooke ( 1964 ) as follow : 0.2 gm of milled { passed through a 1.0 mm sieve)
dry roots { 80 C ) was moistened with a few drops of distilled water , little
agitating must be used to completely wetted , then 200 m1 of HCI solution (
0.01 N ) was added and stirred intermittentiy for 5 minutes. The bulk of acid
solution was quickly decanted, after settled out of root materials, through filter
of funnel { whatman No.1). The roots were washed into a funnel using distilled
water and continue to wash until washings are free of Chloride . After that the
filter paper was pierced and the root material was removed by using 200 ml
1M potassium chloride (pH.7 ). The pH root-KCl suspension was determined
and retained to the initial pH value by 0.01 N KOH addition during the arbitrary
5 minutes titration time, then cation exchange capacity of roots was
expressed as meq / 100gm .

Coflected data were subjected to the statistical analysis, the technique
of analysis variance ( Anova ) for a combined analysis between years in strip
plot in randomized complete block design ( R.C.B ) according to Gomez and
Gomez ( 1984 ). The treatments means were compared by using the least
significant difference . :

RESULTS AND DISCUSSION

Data illustrated in Table (1)} show the effect of soil salinity on root
weight (two years average) of the studied wheat varieties at different
physiclogical stages of growth . Raising soil salinity level from control to 0.2 %
caused an increase in crude root dry weight of both varieties. This synergistic
effect (average of studied varieties) amounted by 39.6 % at tillering , 5.6 % at
flowering and 14.8 % at maturity stage .

Soil salinity levels above 0.2 % high significantly decreased the root
weight , where at tillering stage the root weight was decreased by 8.2 and
14.1 % with a concomitant soil salinity increase from control ( 0.08 % ) to 0.4
and 0.6 % , respectively . At flowering and maturity stages, the root weight
also decreased with increasing soil salinity levels above 0.2 % but the
decrease was lower compared with that of tillering stage. At flowering, the
decrease was 3.1 and 6.4 % due to salinity rising from control to 0.4 and
0.6 % , respectively. At maturity, 3.9 and 5.8 % reduction due to the same
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increase in soil salinity level. These results are in agreement with that of Al et
al. (2002 ), they found that 53% reduction in root dry matter yield at 75 mM
NaCl compared with that of control

Table (1): Effect of soil salinity on root dry weight of the studied wheat
varieties at different physiological stages of growth

Tillering stage Flowering stage Maturity stage

Soil Wheat c a Wheat e Wheat c
g varieties R varieties s | Q varieties R ]
salinity $2.02 © | - o |0 @ | 0
level {S37¢| Geg | = S292| Ge9| = |~ 15292)Ges| =)~
cont 1.505 | 1.340 1 1.423 © 3915)3.715] 3.816 5890157505820
0.2% | 2.060 [ 1.915 | 1986 & [4.105 [3.960 | 4029 | & [674516.010| 6378} 5
04% 11.355]|1.2601.306) o | 3.760| 3630} 3695| o | 6.655|5.535/5.595| o
06% (1548|1180 1] 1.228 o 3.630 | 3.505 | 3.568 | M~ | 5.540 | 5420 [ 5480 | =
Mean | 1.548 | 1.423 © [385113.703 Q 1 5.958 ] 5.679 o
LSO | 0.008 0012 | © [T 0021 0030 | © [ 0014 0023 | ©

int.LSD 5.650 8.220 NS NS

$a.92 = Sakha 92 Ge.9 = Gemmiza 9

Data plotted in Fig {1) show that Sakha 92 cv. all over the growth
stages gave the highest values of root weight than that of the another one
(Gemmiza 8 ) and the difference between variety means in this parameter is
highly significant .

roct wesntt { gmepolk )

0.2% 0.4%
Sofl salinity levels

Fig (1): Effect ~f soil salinity on root dry weight of the studied wheat
varieties at different physiological stages of growth.
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The root weight of Sakh 92 represents 108.8 % of Gemmiza 9 Cv. at
tillering stage, but the difference was minimized ( 104.0 and 104.9 ) with the
progressive ( flowering and maturity ) age of plant. These results are in
agreement with those of Gupta and Srivastava ( 1989 } and Ashraf et al .,(
2000). They outlined that , the salt tolerant wheat cultivar was superior to
susceptible one in maintenance of higher root growth under salt stress.

Highly significant differences were found as a result of salinity—variety
interaction only in the first physiological stage and the highest and the lowest
values were achieved with the treatment of Sakha 92 variety + 0.2 % soil
salinity and Gemmiza 9 variety + 0.6 % soil salinity , respectively.

Data postulated in Table (2) show the effect of soil salinity on root
cation exchange capacity of the studied wheat varieties at different
physiological stage of growth.The whole mean of root cation exchange
capacity was increased from 5.252 meg/100g dry weight at tillering stage to
6.443 meqg/100g dry weight at flowering stage , then decreased at maturity to
3.796 meq/100 dry weight . Root cation exchange capacity at flowering stage
represented 122.70% of that at tillering stage and 169.73% of that at maturity
stage. Similar results were obtained by Srivastava and Srivastava ( 1992),
their data showed that the root cation exchange capacity of nitrogen { 60 ppm)
fertilized wheat increased from 7.14 meq /100gm at tillering stage, to 9.81
meq /100gm at flowering stage then decreased after that to 9.0 and 7.0 meg
/100g roots at ripening and maturity stage, respectively. In non fertilized
wheat, the root cation exchange capacity increased from 5.21 at tillering stage
to 8.80 meqg/100g then decreased to 5.20 at ripening and to 4.0 meg/100g at
maturity. :

Table (2): Effect of soil salinity on root CEC of the studied wheat
varieties at different physiological stages of growth.

Tillering stage Flowering stage Maturity stage
Soil Wheat Wheat Wheat
salinity | varieties £ varieties e varieties £ o
level [Sa.92| Ge.9 g S$a.92| Ge.9 g $a.92| Ge.9 g Z

7.693[7.579[7.626
7.863[7.702[7.783
6.093[5.6125.853
4.77414.22814.501

3.83214.6964.264
3.920/3.81313.867
3.A#45|3.56813.607
3.49313.3983.447

Cont |5573|5.451/5.512
0.2% |5.73115.577/5.654
0.4% |5.399]5.311/5.355
0.6% |4.732/4.24014.486

0.029 0.044 | LSD
0.017 0.026 | LSD

0.013 0.017

Mean |5.359]|5.144 6.606)6.280 3.723/3.869
LSD (0.021 0.030 0.008 0.012 0.004 0.007
Int.LSD | 0.431 0.627 | 0.505 0.735 T 3.060 0.087
$a.92 = Sakha 92 Ge.9 = Gemmiza 9

Data of the same Table clearly show that the first level of soil salinity
{0.2%) led to a rise in root cation exchange capacity ( average of the two
wheat varieties) by 2.58% compared to control at tillering stage, and by 1.93%
compared to control at flowering. At maturity, the same increase in soil
salinity led to a decrease in root cation exchange capacity by 9.31% ( from
4.264 meq/100 gm to 3.867 meg/100 gm ) compared to control.
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Raising soil salinity levets from control { 0.08 % ) to 0.4 % and 0.6 %
led to a decrease in root cation exchange capacity by 2.85 % and 18.61 % at
tillering stage , respectively. At flowering , soil salinity levels of 0.4 and 0.6 %
decreased root cation exchange capacity by23.35 and 41.06 % compared
with control. At maturity , root cation exchange capacity was decreased by
15.41 and 19.16 % due to increase the soil salinity level from
control( 0.08 % }to 0.4 and 0.6 % , respectively .

Data of that Table and Fig also reveal that soil salinity above 0.2 %
decreased root cation exchange capacity of wheat to a farge extent at
flowering stage . The present results are confirmed by that of Leont et al.,
(1988) They pointed out that the wheat roct cation exchange capacity was
negatively correlated with Nacl salinity level . but in some cases root cation
exchange capacity didn't fall under conditions of 0.4 % Nacl salinity.

Data of Table(2) also stated that highly significant differences were
found between variety mean values of cation exchange capacity , over the
physiological stage studied . These results are in agreement with that of
Rengel and Robinson ( 1989 ), They found significant differences in root CEC
of varieties within the same species .

As shown in Fig 2 root cation exchange capacity values of Sakha 92 cv.
were found to be higher at any growth stage than that of Gemmiza & cv.
where root cation exchange capacity values of Gemmiza 9 cv. represent
95.98 , 95.07 and 97.19 % of that of Sakha 92 cv. at tillering , flowering and
maturity stages , respectively. This increase in root cation exchange capacity
partially may be due to the highest root growth (Fig 1), higher decomposition
of dead roots from the root-bound pots, thus creating more organic acid
exchange sites and a greater absorbing area per unit weight ( Mouat and
Walker ;1959 ).

Soil salinity level! of 0.6% significantly decreased root cation exchange
capacity of the studied cultivars where root cation exchange capacity of
Sakha 92 cv. was decreased from 5.573 meq /100 gm at control to 4.732
meq /100 gm ( 15.09 % reduction ) and the corresponding rise of soil salinity
caused a decrease in roct cation exchange capacity of Gemmiza 9 cv.
amounted by 22.22 % at tillering stage. At fiowering , as shown from Fig (2)
the highest value of root cation exchange capacily for each variety was
obtained at soil salinity level of 0.2 % , and the increasa is higly significant
compared {c control. soil salinity levels of 0.4 and 0.6 % significantly reduced
the root cation exchange capacity of the studied varieties , where , the root
cation exchange capacity reduction amounted by 37.84 % and 44.21 % at soil
salinity fevel of 0.6 % compared with control treatment for sakha 92 and
Gemmiza 9, respectively .

The towest vatues of root cation exchange capacity for each cuftivar
were found at maturity stage compared with the earliest growth stages
{tiflering and flowering siages ) . the synergistic effect of soil salinity level of
0.2 % was not found at this stage , where root cation exchange capacity value
for each cultivar was decreased with increasing soil salinity tevei .
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Maturity
Tillering

= T T T T T T
Sakha Gemmiza Sakha Gemmiza Sakha Gemmiza
Control 0.2% 0.4

Soil salinity levels

Fig (2): Effect of soil salinity on root CEC of the studied wheat varieties
at different physioclogical stages of growth.

As illustrated in Equations 1, 2 and 3, root cation exchange capacity
positively correlated with root weight in each physiological growth stage.
»  Wheat root weight { gnv potjat tillering stage = 0.3803(wheat roots CEC

meg/100 gm d.w.) -0.5117 (r=0.3929) (1}

s  Wheat root weight ( gm/ pot)at flowering stage = 0,2656 (wheat roots CEC
meqg/100 gm d.w.) +4.181 (r=0.5872) (2

» Wheat root weight ( gm/ pot)at maturily stage = 2.3992 (wheat roots CEC
meq/100 gm dw.) - 2.9137 (r=0.7286) (3)

This pattern of correlation arises from salinity which may hindered the
root growth , decreasing the ratio of highly active roots tips to the relatively
inactive part.

Data of Table (3) pointed out tha! at different physiological stages, the
studied soil salinity levels high significantly affect nitrocgen concentration of
wheat roots ,whersg, soil salinity level of 0.2 % Iincrease nitrogen concentration
of rocot compared to control {two cuitivars average). The nitrogen
concentration of roots was increased from 0.198 9 to 0.218 % ( 15.9 %
increase) at the end of tillering stage , from 0.263 % to 0.288 % ( 9.5 %
increase) at flowering and from 0.150 % to 0.180 % ( 20 % increase ) at
maturity. Soil salinity levels above 0.2 % drastically decreased nitrogen
concentraiion of roots , where , 0.6 % soil salinity caused 27.8 % reduction at
tillering stage compared with control |, the same increase in soil safinity level
caused 19.77 and 27.7 % reduction at flowering and maturity stages ,
respectively.
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Table (3): Effect of soil salinity on Nitrogen concentration (%) 0f the
studied wheat varieties roots at different physiological

stages of growth,
Tillering stage Flowering stage Maturity stage
Soj! Wheat Wheat Wheat
salinity | varieties |§ 8 varieties | & 8 varieties | § 8
level 15a92]Ge8 |2 |u [Sa92[Ged |2 |4 [Sa92[Ged|S |2

Cont 10.21G;0.18510.158
0.2% 10.230/0.20510.219
04% (0.185]0.155(0.186
06% 10.16801]0.125/0.143

0.27610.24510.263 0.15510.145{0.150
0.305[0.270,0.288 0.18510.175{0.180
0.24510.220]0.235 0.14510.120/0.133
0.22010.208:0.211 0.125]0.09510.110

0.012 0.018
0.006 0.008

0.006 0.009

Mean '0.197[0.168 0.264[0.235 0.153]0.134

[ LSD _; ©0.003 0.004 0.007 0.009 0.007 0.012
IntLSD ' NS NS 0.021 0.030

$2.92 = Sakha 92 Ge.9 = Gemmiza 9

From the above mentioned discussion , soil salinity to a large extent
controls nitrogen concentration of wheat roots , which positively correlates
with root cation exchange capacity at any physiclogical stage as in the
following equations

»  Nitrogen conteni(%) of wheat roots at tillering stage =0.0555 {(wheat root CEC

meq/100 gm d.w.} -0.1094 (r=0.6602) (4)

* Nitrogen confent(%) of wheat roots at flowering stage = 0.0214 (wheat root
CEC meq/100gmdw.)+0.1112 {r=0.7203; {5

» Nitrogen content{%) of wheat rools at maturity stage =0.1582 {wheat root
CEC meq/100 gm d.w.}-0.4382 {r=0.836) (6}

These results are in coincidence with that of Holah , { 1972 ) who found
a positive correlation { r = 0.825 ) between cation exchange capacity of roots
and it's nitrogen content ( roots of sixteen crops were studied, among of them,
wheat) and by Kulkarni and Savant (1977), they confirmed that soil
compaction increased root cation exchange capacity through it's incremental
effect on nitrogen content of roots { % ) , Carboxyl groups con root surface and
root diameter of the crop plants studied.

Data of Fig 3 stated that sakha 92 cultivar { salt toierant variety ) has a
higher nitrogen content than that of Gemmiza 8 (sait sensitive one).The
difference between variety means in this parameter is highly significant at any
physiological growth stage , where , nitrogen content of Sakha 92
represent117.26 , 112.34 and 114.18 % of that of Gemmiza 9 at tiltering ,
flowering and maturity stages , respectively .

The nitrogen reduction percent due to salinity hazard almost higher in
Gemmiza 9 cultivar ( salinity sensitive ) than that of Sakha 92 cultivar { salinity
tolerant ) at any growth stage, where soil saiinity level of 0.6% caused a
reduction in N percentage amounted by 32.4 compared with 23.81 % at
titering, 18.3 compared with 16.7 % at flowering , 34.5% compared with
18.7% at maturity for sakha 92 ang gemmiza 9, respectively .
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Fig (3): Effect of soil salinity on root nitrogen content of the studiéd
wheat varieties at different physiological stages of growth.

Salinity-variety interaction didn't prove any significant effects at both
tillering and flowering stages. - At maturity stage the differences between
nitrogen content of treatment ( salinity—variety ) means are significant .

The highest nitrogen content ( 0.250 % , general mean ) of wheat root
was found at flowering stage, followed by that at tillering and the lowest one
at maturity stage { 0.143 % ) .

Data of Table (4) and Fig (4) show soil salinity , variety and salinity—
variety interaction effect on phosphorus concentration of wheat roots at
different physiclogical stages of growth.

Table (4): Effect of soil salinity on phosphorus concentration (%) 0f the
studied wheat varieties roots at different physiological

stages of growth.
Tillering stage Flowering stage Maturity stage
Soil Wheat Wheat Wheat
salinity| varieties S | | varieties H Q | varieties 8 o
level 152.92]Ge.8| = (4 (Sa92]Ged| = |8 [Sas2[Ged|® |4
cont 10.202]0.197|0.200]., 10.34610.345|0.346| 10.141]0.139(0.140 o~
0.2% {0.19510.190{0.193|2 [0.388]0.335{0.337 8 0.130{0.128/0.129(8
0.4% [0.189]0.180!0.184(S (0.330{0.327]0.228!S {0.121]0.12010.121]lc
0.6% [0.181;0174(0.177 p 0.32310,320)0.321 8 0.116;0.113|0.115 S
Mean ]0.192i0.185 o 1033410332 o 10.12710.125 —
LSD | 0.001 0002 | [0.001 0.002 |© [0.006 0.000 |©
int.LSD 0.005 NS NS
$a.92 = Sakha 92 Ge.9 = Gemmiza 9
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The highest concentrations of phosphorus for each cultivar { 0.346 %
for Sakha 92 and 0.345 % for Gemmiza 9 } were obtained at flowering stage
under soil salinity level of controi { 0.08 % ) and the lowest values, 0.116 and
0.113, were obtained at maturity stage under soil salinity level of 0.6 % for
Sakha 92 and Gemmiza 9 cultivar, respectively.

The following equations summarized the root CEC-Phosphorus
concentration relationship at different physiological stages .
»  phosphorus content(%) of wheat roots al tillering stage = 0.0141(wheat root

CEC meq/i00gmdw.) +0.1144 (r=0.5982). (7)

*  phosphorus content(%) of wheat rools at flowering stage = 0.0064 (wheat
rooft CEC meq/100gm d.w.) + 00,2918 (r=0.8311}. (8}

«  phosphorus content{%) of wheal roots at maturily stage = 0.0443 (wheat root
CEC meq/100 gm d.w.} - 0.0369 (r=0.5848). (9)

These resuits reflect the positive correlation between wheat roots cation
exchange capacity and phosphorus percent of wheat roots. These results are
in agreement with those of Holah (1972) who found a positive
correlation ( r = 0.873 ) between these variables .

Data of that Table aiso show that the differences between variety mean
values are highly significant at any physiological age of plant , but , salinity-
variely interaction doesn't significantly affect phosphorus concentration of
roots except for that at tillering stage .

Maturity
y Flowering
¥ Tillering

Phosphoyustoncentralion{i)
e
[X]
o

O : L3 ' i) L] L] L L S
Sakha Gemmiza Sakha Gemmizs Sakha Gemmiza Sakha Gemmiza
Control 0.2% 0.4% 0.6%

Soil salinity level

Fig {4): Effect of soil salinity on root phosphrus content of the studied
wheat varisties at different physiological stages of growth.

The resJlts of Table (5) and Fig (5) show potassium concentration in
roots of the studied wheat varieties as affected by soil salinity levels at
physiological growth stages ,where, potassium concentration of roots at any
growth stage significantly decreased as soil salinity increased and soil salinity
level of 0.6 % reduce potassium concentration of wheat roots by 8.32 %, at
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tillering

salinity increase ( 0.35, 0.4, 8.0, 12.0 and 16.0 dS/m) .

stage, 7.74 % at flowering stage, compared with control. These
results are in agreement with that of Roy et al,, ( 2003 ).They stated that
potassium content in early growth stage wheat roots was decreased with

At maturity 13.84

% reduction due to soil salinity increase from 0.08 to 0.6%, the highest
reduction at maturity mainly due to it's lost through roots excudative process

and the nature foundation of that element in piant cell .

Table (5): Effect of soil salinity on potassium concentration (%) 0f the
studied wheat varieties roots at different physiological

stages of growth,
Tillering stage Flowering stage Maturity stage
Wheat Wheat Wheat
Soil | varieties c | o | varieties € | o | _varieties £ a
salinity b 9 o 2] ] 9
level {Sa.92| Ge.9| = Sa.92|Ged| = Sa.92(Geg!| =
cont [1.934{1.9091.923 | & {1.977{1.95011.964 | o [1.138]1.102[1.120 | _
0.2% {1.873{1.822/1.847 | 5 {1.927{1.88411.901 | & |1.061]1.034[1.048 | 5
0.4% [1.818]1.7851.802 | © {1.866[1.831/1.848 | © 11.014]0.991[1.003 |
0.6% ]1.778[1.748[1.763 § 1.829(1.7541.812 = 0.67610.954 10.965 §
Mean )1.85111.816 > 11.800] 1.865 © 11.047]1.020 p=
LSD | 0006 0009 | © [0007 -0.011 | S 0003 0.004
Int.LSD 0.599 NS NS
$a.92 = Sakha 92 Ge9 = Gemmiza 9
i
g 15
g
2 14 1
% V' Maturity
& 057 [ 3 Flowering
ol Y/ Tillering

T ¥ L] L]
Sakha Gemmiza SakhaGemmiza

(

SakhaGemmiza  Sakha Gemmiza

Fig (5): Effect of soil salinity on root potassium content of the studied
wheat varieties at different physiological stages of growth.

5685



El-Agrodi, M.W. M. et al.

in general a slight increase in potassium concentration occurs at
flowering stage and a height decrease of that at maturity stage compared with
that at tillering stage .

Equations from { 10 to 12 ) pointed out that potassium concentration of
roots significantly correlated with root cation exchange capacity. the
correlation coefficient values differ from physiological stage to another , where
it is 0.4842 for tillering , 0.7478 for flowering and 0.6095 for maturity stages.

*  Potassium content (%) of wheat roots = 0.0866(wheal roots CEC meq/100

gmd.w. )+1.3786 {10)

«  Pofassium content (%) of wheat roots =0.0406(wheat roots CEC meq/100 gm
dw)+1.6229 (11}

*  Potassium content {%) of wheal roots =0.2642(wheat roots CEC meq/100 gm
d.w.)+0.0619 {12}

Data of Table (5) also indicate that , the variety mean values high
significantly differ at different growth stages and the highest obtained vafues
with Sakha 92 cv .

Salinity-variety interaction doesn’t significantly affect potassium
concentration of roots at any growth stage , but the highest value ( 1.977 % )
was obtained with the treatment of soil salinity level of control + Sakha 92 Cv.
at flowering stage and the lowest one ( 0.954 % ) was obtained with the
treatment of soil saiinity ievel of 0.6 + Gemmiza 2 Cv. at maturity stage .
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