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ABSTRACT

This study was conducted at was conducted on a private farm located at Southeast of Sohag Governorate,
during two successive seasons of 2017/2018 and 2018/2019.Experiment were carried out to examine the capability
of two varieties different kinds, Relatively Salt- tolerant, wheat variety (Sids1) and. relatively Salt- sensitive, wheat
variety (Giza 168) as awinter crop. in the studied soil under stress condition. Use application different amelioration
techniques with organic amendment,(mixtureland mixture 2) as well as Bio-organic treatments ( soil, foliar spray
and soil+ foliar application) Results showed that increased fresh, dry and water content for both shoot and root,
while increased plant length of shoot. Show that different amelioration techniques with organic amendment under
tow varieties differed in respectively salt tolerant, at 801 in the media was, as expected, associated with a marked
improvement in the Na content and Na uptake status for both shoots and roots. Comparing the studied three
methods of bioorganic amelioration (s, fand s + f) showed that application (s + f) significant effect application
together, compared with the other with respect to varietal responses to salinity, reported that tolerant plants were

associated with greater net transport of Na* from roots to shoots.

Keywords: Amelioration, stress conditions, organic amendment, Bioorganic, wheat, Salt- tolerant, Salt- sensitive.

INTRODUCTION

According to the successive increase in population the
higher needs for agricultural products require maximum
yields form the whole area including those salt-affected soils.
The problem of salinity assumes special importance in ARE
both for the old cultivated area as well as for the newly
reclaimed lands. This may be mainly attributed to the
continuous rise in the ground water table following irrigation
in the absence of adequate drainage, using the relatively low-
quality waters for irrigation being other possibility. salinity
has a great role in the definition of the absorption features of
plants roots which should be reflected on the behavior of any
particular crop with respect to physiological and metabolic
activities. Under saline condition stunted growth, nutrient
imbalance and deep bluish-green foliage of followed by low
crop production are common observations. Wheat is the
world’s most important and most widely grown cereal crop
through many properties and uses of its grains and straw.
Increasing grain yield of wheat is an important national goal
to face the continuous increasing food needs of Egyptian
population. According to the Egyptian Ministry of
Agriculture EMA, (2007), wheat production in Egypt
increased from 2.08 in 1983 to 7.37 million ton in 2007. This
increase was achieved by increasing wheat area from 1.83 to
2.71 million fed year® and grain yield from 1.50 to 2.71
tonfed®. Wheat (Triticum aestivum L.) is one of the most
important and the most grown cereal crop. It is the staple food
of many countries including Egypt. It importance is derived
from many properties and uses of its kernels, which make it a
staple food for more than one third of world's population.
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Moreover, its straw is used as animal feed and also in
manufacturing paper Milad, et al., (2013).
MATERIALS AND METHODS

Experimental design

The experimental design was a split- split plot design
with three replicates. The main plots were randomly assigned
with the different crop varieties, whereas the amelioration
techniques treatments for both soil and plant were randomly
distributed in sub and sup — sup plots.
Main plots varieties treatments i.e.
v1- Relatively Salt- tolerant, wheat variety (Sidsl) as a winter

crop .

V2 - Relatively Salt- sensitive, wheat variety (Giza 168)
Sub plots (Organic amendment treatments):
MXO0- Control (without addition organic amendment).
MX1-Soil application with a mixturel (filter mud + Vinasse)

(3: 1) at arate of 2 ton fed™?).
MX2- Soil application with a mixturel (filter mud + Vinasse)

(3: 1) at arate of 5 ton fed™?).

The three soil organic amendment treatments were
added to the soil before two months of cultivation.
Sub- Sub (Bioorganic compound treatments):

Control - Without the soil application or foliar
application to plants with a Bio-organic compound.

Soil application with a Bio-organic compound at the
rate of 5L fed-1In addition with drip irrigation at the last of 10
minutes from the irrigation periods.

Foliar application with a Bio-organic compound of
the rate of 5L.300L-1 fed-1 after 30, 45 and 60 days of sowing
for both two wheat and sorghum plants.
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S+F - Soil and foliar spray treatment plants with a Bio-
organic compound  as a previously mentioned with S and F
treatments.

- Field experiments

The soil was prepared for cultivation on for both the
wheat crop for two consecutive seasons, the area of each plot
was 3 x 3.5 (1/400 fed). Wheat grains at a rate of 70 kg fed?!
(Triticum aestivum) under drip irrigation system. Cv i.e Sids1,
which showed a relative resistance and Giza 168 which
showed a relative sensitivity to salinity stress were sown at
15" November 2017 and 13" November 2018, and harvested
at 5" May 2018 and 10" May 2019

All the cultural operations for wheat crop, like field
preparation, fertilization, irrigation; weeding, plant protection etc.
were carried out as recommended by the Ministry of Agriculture.
Table 1. Some physio-chemical properties of the

experimental soil (before plant).

Soil properties and units Value
Sand (%) 7267
Silt (%) 21.03
clay (%) 6.30
Texture class Sandy Loam
pH (1:2.5) 7.86

EC (dS. m?) 6.8

SP % 325
O.M% 0.44

Table 2. Chemical composition of filter mud, Vinasse and
Bio-organic compound used as on amelioration
of both soil and plant.

i Filter - Bio-organic
Characteristics mud Vinasse compound
Density (Mg m?) 0.74 1.14 0.63
pH (1:2.5) 7.17 438 4.7
EC (dSm™) 43 7.0 1.25

Total elements (%)
Nitrogen % 2.35 0.20 0.98
Phosphorus % 455 0.21 0.45
Potassium % 0.68 0.71 1.36
Calcium % 2.08 0.65 451
Manganese % 0.06 0.60 0.17
Iron % 0.75 0.0006 0.007
Copper % 0.10 0.0073 0.96
Zinc % 0.11 0.0024 0.17
Some bacterial strains i.e. - - (PGPR)

Table 3. Composition and chemical properties of the
mixtures of soil amendments used.

Mixtures Mixtures composition Chemical

of percent properties
amendments  F.M.C V_  pH ECdSm! CaCO%
(MX) 3 1 711 211 14.3

F. M.C: filter mud V: Vinasse

Yield Components:

Measurements of growth and yield as well as its composition:

o At 80" day of wheat day 10 plants were taken randomly
respectively,theen the plants registered shoot length in cm,
shoot fresh and dray weight gplant?, root fresh and dray
weight gplant?, and water content (gplant?) in both shoot
and root. Then the data were recoded.

K and Na contents in the studied plants:

o At 80™ day, of wheat day from sowing, shoot and root fresh
or dry weights were measured using digital balance. Half of
the plant samples were air dried and finally kept in oven at 70
°C till constant dry weights were obtained, while the other
half plant material was digested by using root and shoot
samples (0.1 g DW) with sulfuric acid and hydrogen peroxide
mixture (2 ml) according to the Wolf method (Wolf, 1982),to
measure Na" and K* concentrations using a flame

photometer Corning M-410, Ciba Corning Diagnostics
Scientific Instruments Corp., Halstead, Essex, UK).

o 3- Potassium and sodium content was determined by using
flame photometer (Jackson 1967).

RESULTS AND DISCUSSION
Behavior of wheat varieties to amelioration techniques.
Vegetative growth of the studied plant:

An approach for evaluating the growth of wheat
plants as affected by different amelioration techniques with
organic amendment, ( mixturel and mixture 2 ) as well as
Bio-organic treatments ( soil, foliar spray and soil+ foliar
application) under two varieties differed in relatively salt
tolerant, at 80" of cultivation was performed through the
determination of fresh weights, dray weights and water
content as well as shoot length in the studied soil under stress
condition in the first and the second season.

Data in table (4). Generally, showed that with organic
amendment treatments i.e., mixture 1 and mixture 2 under
bioorganic amelioration techniques (soil, foliar spray and soil+
foliar application) have been increased fresh, dry weigh and or
water content for both shoot and root, while increased plant
length of shoot for all the studied varieties compared with control
treatments. These results in line with those of Oo et al., (2015)
investigated the effectiveness of compos as soil amendments on
reducing soluble salts from salt affected soils and enhancing
maize yield. Their Results showed that the height of plant and dry
matter yield of maize was maximized due to applying compost
as compared with the control. Nqueira et al., (2009 )The use of
vinasse in fertigation systems has advantages because it can
contribute substantial amounts of water and mineral nutrients,
support soil quality and crop productivity.

Comparing the studied three methods of bioorganic
amelioration showed that a stimulatory effect for (soil + foliar)
application together, compared with the other alone. Similar results
were obtained by Negrao et al., (2017). An evident reduction in
plant growth parameters through reducing the plant height, number
of leaves, shoots which considered high responsive to salinity.
Addition of organic acids with irrigation water led to a significant
increase inall plant growth parametes. This reflects the importance
the role of organic acids for increasing plant growth and
ameliorating the adverse effects of salt stress. The above results
agree with those obtained by Jarosova et al., (2014). Also, on the
other hand Shaban and Omar (2009) revealed that the values of soll
salinity EC (dSm?) decreased significantly by bio fertilizer because
probably Azospirillum spp. produce several phytohormones such
asindoleactic acid and cytokinins, which promote plant growth and
reduce the salinity stress.

It was also observed that application organic
amelioration techniques particularly 5 ton fed? from the
mixture2 (FMC: Vinasse) 3:1 was more effective than that the
other one, while, the treatments of (soil + foliar ) application
integrated  with 5 ton fed™ soil application from organic
amendment were more effective compared with control and
other treatments, especially inthe second season . These results
in line with by Utami, et al., (2012).Who revealed that the growth
of Maize plants increased with increasing the rate of filter mud
addition, receiving the largest amounts of filter mud comparable
to those receiving chemical fertilizers treatment (control).

Data, Also, Revealed that the salt — tolerant plants (Sids1)
were more by the different amelioration techniques in studied soil
under salinity stress conditions. mainly due to avoid Na toxicity of
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salinity particularly what conceming effects on metabolic
processes, as well as ionic imbalance which reflected on water
balance causing ‘physiological drought * Algahtani, et al., (2019).

an initial decline in growth (yield), and also to the rate of yield
decline that occurs with increasing salinity. Gorham, et al., (1990)
and Hussain, et al., (2003). In wheat, one of the major mechanisms

Differences exist between plant species in their tolerance of salinity
can be related to the salt content in the soil and/or water which causes

conferring salt tolerance is sodium exclusion from the leaves.

Table 4. Effect of different amelioration techniques on fresh, dry weights and water content of both shoots and roots,
aswell as shoot length at 80" day of wheat plant after the both seasons under stress condition respectively.

Different amelioration Wheat Wheat
techniques (Seasonl) (Season2)
Shoot Root Shoot Root
8 €8 Ty e € 1< I
85 225558 ¢ v Ec B o .v i o .cic B T .z iz
25 §8E £85 35 25 85 IE 25 35 85 35 35 35 EF 35 35 8%
g3 Cgg BES LS 03 £33 88 s OB & La Oa =a 58S Le 03 o
= E@mos B =2 28 ©° g Z g2 = Z g8 ° S S 283
= ” = = ” =
Without 149 062 087 504 130 058 072 187 070 117 564 18 068 117
Without F 295 113 182 623 179 069 110 333 121 212 683 234 079 155
S 219 093 126 587 113 061 052 257 101 15 647 168 071 097
F+S 374 136 238 653 208 076 132 412 144 268 713 263 086 177
Without 242 104 138 592 175 061 114 28 112 168 652 230 071 159
Vi MX1 F 408 179 229 67. 247 072 175 446 187 259 73 302 082 220
S 318 147 171 637 219 067 152 35 155 201 697 274 077 197
F+S 470 206 264 703 280 078 202 508 214 294 763 335 088 247
Without 313 144 169 643 258 074 184 351 152 199 703 313 084 229
MIX2 F 470 202 268 723 305 082 223 508 210 298 783 360 092 268
S 400 179 221 679 281 077 204 438 187 251 739 336 087 249
F+S 547 255 292 775 352 0838 264 585 263 322 835 407 098 309
Without 082 037 045 372 077 033 044 120 045 075 432 121 042 079
Without F 132 051 081 435 107 038 069 170 059 111 495 151 047 104
S 098 043 055 393 088 034 054 136 051 08 453 132 043 089
F+S 157 062 095 508 118 04 078 195 070 125 568 162 049 113
Without 150 075 075 396 110 043 067 188 083 105 456 154 052 102
V2 MX1 F 210 100 110 501 140 041 099 248 108 14 561 184 05 134
S 169 073 09 434 128 042 08 207 081 126 494 172 051 121
F+S 240 111 129 543 157 045 112 278 119 159 603 201 054 147
Without 204 099 105 453 141 043 098 242 107 135 513 18 052 133
MX2 F 254 118 136 571 173 045 128 292 126 166 631 217 054 163
S 209 101 108 492 166 044 122 247 109 138 552 210 053 157
F+S 297 150 147 581 182 047 135 335 158 177 641 226 056 170
LSD at5%
A 005 007 002 0001 009 002 007 012 008 003 NS 006 002 008
B 008 004 007 235 007 004 008 006 003 004 005 009 005 007
AB 011 005 009 NS 010 NS 011 009 004 006 007 013 NS 0.10
C 015 009 009 437 010 NS 013 010 008 008 009 011 NS 013
AC 021 013 013 NS 014 NS 018 014 011 012 0212 016 NS 0.18
BC NS NS NS NS NS NS NS NS NS NS 015 NS NS NS
ABC NS NS NS NS NS NS NS NS NS NS 0.21 NS NS NS

On the other hand, Variations in responses of the studied
Varieties are in agreement with those found  Acosta-Motos, et
al., (2017) who showed that dry matter yield of relatively salt—
resistant plants was less affected by salinity than relatively salt-
sensitive ones .such responses were reported by Zoérb, et al.,
(2019) to be mainly due to genetic and biochemical makeup of
the species as salt tolerance ability is ultimately attributed to
genetic and biochemical characteristics. Most species, including
crops, activate tolerance mechanisms only after exposure to salt
stress. Activation of the tolerance program drives plants to
acclimatize under the saline condition and involves altered
physiological responses, redirection of metabolism, reinforcement
of defense and repair, and changes in developmental programs to
adapt morphological and anatomical characteristics Z6rb, et al.,
(2019) and Acosta-Motos, et al., (2017).

Status and Translocation of both Na* and K* in the
studied plants.
1- Sodium:

Presence of salinity in growth media is well known to have
effects on sodium status in plants. Data in Tables (5 and 6)
generally showed that different amelioration techniques with
organic amendment, mixture(1) and mixture (2) as well as Bio-

organic treatments ( soil, Foliar and soil+ Foliar application) under
two varieties differed in respectively salt tolerant, at 80" day) in
the media was, as expected, associated with a marked
improvement in the Na content and Na uptake status for both
shoots and roots, being with less response mainly due to some sort
of antagonistic effect between k,Ca and Na uptake Algahtaniet, al.,
(2019). (These results are in agreement with those reported by most
species, including crops, activate tolerance mechanisms only after
exposure to salt stress. Activation of the tolerance program drives
plants to acclimatize under the saline condition and involves altered
physiological responses, redirection of metabolism, reinforcement
of defense and repair, and changes in developmental programs to
adapt morphological and anatomical characteristics Zorb, et al.,
(2019) and Acosta-Motos, et al., (2017).

It may be worth to mention that more response was
generally obtained for sodium status in shoots receiving in studied
soil , particularly Na, compared to that encountered with roots,
responses of (Sids1) (relatively salt—resistant variety) being more
obvious. Variations in the obtained responses may be attributed to
the high rate of Na-translocation from roots to shoots, as clear from
calculations presented in Table (34,5 and 6). This may be
confirmed by comparing translocation efficiency obtained for the
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Mx2 (soil+ Foliar ) application treatments with that obtained from
other ones; This mains that, one of the major mechanisms
conferring salt tolerance is sodium exclusion from the leaves of
wheat plants. These results agrees with those of Gorham, et al.,
(1990) and Hussain, et al., (2003). Who suggested an efficient
mechanism for sodium mobility twoards the shoots of grown
plants particularly at progressed stage of growth. Munns and Tester
(2008) added that osmotic adjustment of halophytic chenopdiaceae
was achieved mainly by accumulation of high levels of Na* in the
shoots. Also, reported that both active and passive transport
operating via both apoplast and symplast systems should be acting
as to finally have an efficient Na* translocation to shoots, thus
pushing plant tissues to relatively tolerate salt stress.

Comparing the studied varieties' under organic and
bioorganic ameliorations showed that a stimulatory effect of 5

ton fed® from the mixture2 (FM: Vinasse) 3:1 application
together with soil + foliar application of bioorganic treatment
compared with the other treatment With respect to varietal
responses to salinity, reported that tolerant plants were associated
with greater net transport of Na* from roots to shoots, mainly due
to osmotic adjustment Finally, it may be worth to mention
Algahtani, et al., (2019). reported that plants of maize cultivars
which had lower Na* concentrations were found to be more salt
sensitive and had sificantly lower amounts of dry matter
production than those of cultivars having higher Na*
concentrations. The authors added that it is possible that maize
cultivars with higher Na* in the shoots may sequest the Na in
specific. tissues or / cell compartments more efficiently than
maize cultivars with lower Na content, and thus avoid Na*.

Table 5. Effect of different amelioration techniques on Na* and K* content and K*/Na* percent at 80" day after the both
seasons of wheat under stress condition respectively.

Different amelioration techniques Wheat (Seasonl) Wheat (Season2)
varieties Organic Bioorganic Shoot Root Shoot Root
treatments amendment compound Na* K* Na'/ Na* K* Na/ Na* K* Na*/  Na* K* Na'/ K+
treatments  treatments (%) (%) Kt % %) K' (%) (%) K* (%) (%)
Without 675 286 236 399 18 214 655 306 214 379 206 184
Without F 615 323 190 355 209 170 595 335 178 335 229 146
S 537 316 170 360 220 164 518 343 151 340 240 142
F+S 517 325 159 347 231 150 497 345 144 326 252 129
Without 531 302 176 330 103 163 511 322 159 310 123 252
Vi MX1 F 504 333 151 271 215 120 485 349 139 251 235 107
S 461 329 140 266 227 117 441 353 125 245 247 099
F+S 451 341 132 266 234 113 431 361 119 246 254 097
Without 427 319 134 264 223 118 397 329 121 234 233 100
MX2 F 410 340 120 251 230 109 380 340 112 221 240 092
S 382 330 115 241 239 103 353 350 101 212 249 085
F+S 355 345 103 236 244 103 325 35 092 210 210 100
Without 459 242 190 405 117 347 429 252 170 375 127 295
Without F 429 273 157 39 131 302 399 283 141 366 141 260
S 391 266 147 373 142 263 366 276 133 343 152 226
F+S 389 260 150 375 139 270 359 270 133 345 149 232
Without 366 264 139 325 125 160 336 274 123 29 135 219
V2 MX1 F 330 283 120 289 120 241 300 293 102 259 130 199
S 328 279 118 280 127 221 299 289 103 250 137 182
F+S 327 270 121 281 139 202 297 280 106 251 149 168
Without 339 290 117 269 138 195 309 300 103 239 148 161
MX2 F 368 301 101 259 15 166 336 311 108 229 166 138
S 399 298 100 227 149 152 369 308 120 197 159 124
F+S 295 298 099 236 157 150 263 308 08 206 167 123
LSD at5%
A 001 011 004 NS 014 003 0021 014 NS NS 005 002
B 013 008 011 010 009 008 013 009 NS 013 015 010
AB 0.18 NS NS NS NS 011 018 NS 0.12 NS NS 0.15
C 015 015 015 015 015 016 014 016 016 013 020 014
AC 0.21 NS NS NS NS NS 020 NS NS NS NS NS
BC 0.26 NS NS NS NS NS 024 NS NS NS NS 0.25
ABC NS NS NS NS NS 039 NS NS NS NS 049 035
2-Potassium: isasource of organic matter and nutrient elements, espichaly k and

As known, potassium is an essential plant nutrient which
plays special roles in membrane transport processes along with
establishment for the cell inonic and osmotic equilibria
particularly under saline conditions, k-status was thought to be
evaluated and shown in Tables (5 and 6) data indicated general
depressive responses for salinity particularly for roots, espichaly
in control with at amelioration techniques treatments, this result
agree with Reda, etal., (2011).

Comparing k-status for different amelioration techniques
with organic treatments, data showed that 5 ton fed? from the
mixture? (FM: Vinasse) 3:1 was more effective than that of the
other one. This may be confirmed with those results reported by
Asik, et al.,(2009).Who shawed that soil and Foliar application
with organic amendments increased uptake of k. While, Dinardo-
mirnda, et al ., (2008) reported that the mein benefit of filter mud

ca. Also, Resend, et al., (2006) revealed that vinasse is a asoure of
nutrients k and ca and organic matter. This may be attributed to
antagonistic phenomenon which is known to frequently take place
between Na ions and both k and Ca ones Reda, et al., ( 2011).

It was also observed that soil application with organic
amendment,(mixture 2) as well as bio-organic treatments (soil+
Foliar application) under two varieties differed in respectively salt
tolerant, at 80" day being more effective, particularly in the scomed
season. Raafat and Tharwat (2011) reported that the combination
of FYM and Foliar application increased K in wheat crop.

3- Plant Translocation:

Data tables (6) data also showed that indicated responses
for k concentration were more obvious in roots of relatively salt
sensitive plants (Giza 168) but shoots of relatively salt tolerant
plants (Sids1) and whose uptake was however inferior, while,
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opsite trend was noticed with Na-status This may reflect
differences obtained in translocation between the two varieties
under consideration which agrees with results obtained by
Reda, et al., (2011). reported that higher k translocation by salt -
sensitive of barley plants may result in an increase of the influx of
k ions to the guard cells which , in turn, may affect the rapid
change of osmotic potential in these cells thus contributing to the
maintenance of stomatal opening and consequently increases in
transpiration rate accompanied with injury to plants exposed to

salinity. The plants response to the salinity effects that may harm
the plant due to the presence of salts in the growth environment
or in the water can be classified into two main categories.; a rapid
response to the increase in external osmotic pressure and a slow
response due to the accumulation of Na* in leaves that was
confirmed by Munns and Tester (2008).It may be worth to
mention that more response was generally obtained for sodium
status in shoots receiving.

Table 6. Effect of different amelioration techniques on Na* and K* uptake and translocation at 800" day after the both
seasons of wheat under stress condition respectively.

Different amelioration techniques Wheat (Seasonl) Wheat (Season2)
varieties Organic  Bioorganic Shoot Translocation Root Shoot Translocation Root
treatments amendment compound ~ Na* K* Nat K* Na* K* Na* K* TL TL Na K*
treatments treatments (mgplant®) (mgplant) % %  (mgplant®) (mgplant?) (gplant®) (gplant?) Na'% K* % (gplant?) (gplant®)
Without 419 177 644 622 231 1079 720 405 731 691 265 181
V1 Without F 69.5 365 739 717 245 1442 523 346 684 670 241 170
S 499 294 695 687 220 1342 716 497 719 696 280 217
F+S 70.3 442 727 716 264 1756 572 361 722 805 220 8.7
Without 552 314 733 833 201 6.28 907 653 815 772 206 193
MX1 F 90.2 596 822 794 195 1548 684 547 784 742 189 190
S 67.8 484 792 761 178 1521 922 773 810 776 216 224
F+S 929 702 817 794 207 1825 603 500 754 719 197 196
Without 615 459 759 736 195 1650 798 714 797 764 203 221
MX2 F 8238 687 801 785 206 1886 660 655 782 751 184 217
S 68.4 59.1 787 762 186 1840 85 934 806 819 206 206
F+S 90.5 880 813 804 208 2147 193 113 551 680 158 533
Without 17.0 90 560 699 134 3.86 235 167 578 716 172 6.63
Without F 219 139 592 737 150 498 187 141 559 683 147 654
S 16.8 114 570 703 127 483 251 189 598 721 169 7.30
F+S 24.1 161 617 744 150 5.56 2719 227 645 764 153 7.02
Without 275 198 663 786 140 5.38 324 316 714 830 130 650
V2 MX1 F 330 283 736 852 118 492 242 234 655 770 128 6.99
S 239 204 671 792 118 533 353 333 723 805 136 805
F+S 36.3 300 742 827 126 6.26 33B1 P21 727 807 124 770
Without 336 287 744 829 116 593 423 392 774 8l4 124 896
MX2 F 434 3B5 788 835 117 7.02 402 336 794 799 104 843
S 40.3 301 801 81 100 6.56 416 487 783 839 115 935
F+S 443 447 800 8.8 111 7.38 720 405 731 691 165 181
LSD at5%
A 3.09 145 221 NS 0001 0001 095 55 104 0001 NS 0.001
B 142 325 389 197 197 0.05 211 339 157 120 005 0.05
AB 201 460 550 NS 007 0.01 298 480 222 170 007 007
C 2.73 328 490 NS 010 001 236 300 256 223 009 0.09
AC 5.17 013 NS NS 013 0.02 334 424 362 NS 012 012
BC NS 568 NS NS 016 0.02 409 519 444 38 015 015
ABC NS NS NS NS 023 0.04 578 734 NS NS 021 021

In the studied soil conditions, particularly Na, compared
to that encountered with roots, responses of relatively salt—resistant
variety (Sids1) being more obvious. Variations in the obtained
responses may be attributed to the high rate of Na-translocation
from roots to shoots, as clear from calculations presented in the
data. This may be confirmed by comparing translocation
efficiency obtained for the (soil+ Foliar) application treatments
with that obtained from other ones; This agrees with results in
wheat, one of the major mechanisms conferring salt tolerance is
sodium exclusion from the leaves Hussain, et al., (2003).

4- Na*/ K* Ratio:

An approach for evaluating the nutrient balance within
plant tissues was thought to be performed through calculating the
of Na*/ k* ratio in both shoots and roots for both relatively salt —
sensitive and relatively salt —resistant plants. Calculated values
shown in Table (5) indicated that the concerned ratio was less
than at control under the different amelioration techniques
treatments, such values being decreased to be iessthan 1 at higher
doses of organic amendments (Ston fed?) integrated with
bioorganic treatment (soil+foliar) application indicating that Na
was less absorbed.

Comparing the two studied varieties, the ratio of Na* / k*
was always higher in shoots of relatively salt tolerant verities

(Sids1) but generally lower in relatively salt sensitive verities
(Giza 168).While the apposite trend was noticed in oots. These
results agree with Maha, et al., (2017) found that study was to
determine salinity stress tolerance of sixteen Egyptian local
wheat cultivars, using three salinity levels. These cultivars were
grown in pots under greenhouse conditions, and subjected to
three salinity levels (tap water or control, 4000 ppm and 8000
ppm). Sids1 had the lowest Na* raise percent (70.23%) and the
highest K*/Na*ratio (0.46) with 8000 ppm, incontrast, the cultivar
Giza 168 were the most sensitive cultivars. K*/Na* ratio and SSI.

CONCLUSION

1- It is recommended to use phytoremediation, which is
effective, especially with spraying with the bio-organic
compound on the vegetative system of the plant and
injecting it with irrigation water.

2 - Phytoremediation works on the lack of sodium in the soil
through the accumulation of high concentrations of sodium
within the shoots and roots of plants grown in wheat.

3- Itis recommended to use a special (treatment of soil with a

mixture of (1:3) FM + vinas at a rate of 5 tons fed™?) with
bio-spray and injection with irrigation water.
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4- 1t is recommended to use salinity-resistant varieties (Sids1)
wheat and sorghum in salt-affected lands under conditions
of salt stress.
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