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5. SUMMARY
The current study was carried out on a field schlang two growth
seasons (2007/2008 and 2008/2009) on the barleyspvehich were irrigated

with the saline water and were grown in the nevelglaimed soils which are

located in the West district of Maghagha, El-Mi@@vernorate, Egypt. This
study aims to investigate the effects of the iiya with the saline water on
some soil chemical properties, the growth and ypadameters of barley, and
the chemical composition of the barley plants uraggglication of some salinity
stress alleviated amendments (farmyard manuresgata fertilization, and

putrescine).

The experimental field was surface irrigated fronwell water. The
experimental design was factorial in a completalydomized block with four
replicates. The experimental design consisted r@etlsalinity stress alleviated
amendments (farmyard manure, potassium fertilinatmd putrescine).

The experimental design included three levels ef fdrmyard manure
(0.0, 10, 20 ton farmyard manure/feddan), threeel®evof the potassium
fertilization (0.0, 24, 48 kg ¥O/feddan), and two levels of the putrescine (0.0
and 10 puM); which were applied singly or in comliioa, making a total

number of eighteen treatments of all.

The obtained results of the current study can be snomarized under
the following main seven subjects:

5.1. Evaluation of the irrigation water quality for the barley production

1- Regarding the salinity problem related with thagation water quality
according to Ayers and Westcot (1994); the eleatraonductivity (EC)
value of the well water is > 3.0 dS'nwhich lies under the degree of
restriction on use of "severe" in the two grow#asons, which indicates

that this well water may cause a severe saliniplem in the soil.
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2- Concerning the infiltration problem related witketinrigation water quality
according to Ayers and Westcot (1994); the SAR ealtithe well water is
in the range of 3.0-6.0 SAR and the EC valuéhefwell water is > 5.0
dS ni' which lies under the degree of restriction ore usf "None" in
the two growth seasons, implying that this well @vathay not cause an
infiltration problem in the soill.

3- Considering the specific ion toxicity related withe irrigation water
guality according to Ayers and Westcot (1994); 8#R value of the well
water is in the range of 3.0-9.0 SAR (surface atign) which lies under
the degree of restriction on use of "Slight to Made" in the two growth
seasons, suggesting that this well water may caosecreasing sodium
toxicity problem.

The chloride concentration in the well wai®r>10.0 meq/l (surface
irrigation) which lies under the degree of restoton use of "severe" in
the two growth seasons, indicating that this welter may cause a severe
chloride toxicity problem.

4- Regarding the miscellaneous effects related wighringation water quality
according to Ayers and Westcot (1994); the bicaab®rconcentration in
the well water is > 8.5 meq/l (overhead sprinklomgy) which lies under
the degree of restriction on use of "Severe"hm two growth seasons,
implying that this well water may cause a continprablem of white scale
formation on the leaves or fruit when the sprinklare used.

The pH value of the well water is in themal range of 6.5 - 8.4 in the
two growth seasons, suggesting that this well watdr not cause a
nutritional imbalance or may not contain a toxig.io

5- Concerning the chemical criteria of the irtiga water according to Ayers
and Westcot (1994); the Ca/Mg ratio inwed water is > 1.0 in the two

growth seasons, indicating that this weéter may not cause a calcium
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deficiency problem and a soil infiltration pfein.

5.2. Changes in some soil chemical properties aegted by the irrigation

with the saline water under application of ame salinity stress alleviated

amendments

5.2.1. Salinity buildup in the soil at the barley larvest

1- The electrical conductivity value of the soil attlvarley harvest was
increased under the irrigation with the saline watethe two growth
seasons.

2- The electrical conductivity value of the soil attlarley harvest was
significantly increasedp(= 0.05) by increasing the farmyard manure level
from 0.0 up to 20 ton FYM/feddan compared to théttlee control
treatment under the irrigation with the saline wate the two growth
seasons.

3- Increasing the potassium fertilization level fron® Qp to 48 kg KO/
feddan and the foliar application with the putrascat the level of 10 uM
putrescine did not show any significant effqet=(0.05) on the electrical
conductivity value of the soil at the barley hatwasder the irrigation with
the saline water in the two growth seasons.

5.2.2. Soil pH at the barley harvest

1- The soil pH value at the barley harvest was shgb#creased under the
irrigation with the saline water in the two grovgbasons.

2- Increasing the farmyard manure level from 0.0 u@@oton FYM/feddan
significantly decreased the soil pH value at therldy harvest g = 0.05)
compared to that of the control treatment urterirrigation with the
saline water in the two growth seasons.

3- Increasing the potassium fertilization level fron® Qp to 48 kg KO/
feddan and the foliar application with the putrascat the level of 10 uM

putrescine had no significant effegt£ 0.05) on the soil pH value at the
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barley harvest under the irrigation with the sakveger in the two growth
seasons.

5.2.3. Soil organic matter content at the barley haest

1- There was a slight change in the soil organic maib@tent at the barley
harvest under the irrigation with the saline wateihe two growth seasons.

2- The soil organic matter content at the barley hstrweas significantly
slightly increased = 0.05) as the farmyard manure level was increased
from 0.0 up to 20 ton FYM/feddan compared to théttlee control
treatment under the irrigation with the saline wate the two growth
seasons.

3- Increasing the potassium fertilization level fron® Qp to 48 kg KO/
feddan and the foliar application with the putrascat the level of 10 uM
putrescine had no significant effegt € 0.05) on the soil organic matter
content at the barley harvest under the irrigatwith the saline water in the
two growth seasons.

5.2.4. Nutrients concentration in the soil at the érley harvest

1- The available nitrogen and available phosphorus&atnation in the soil at
the barley harvest was decreased under the iwigatith the saline water
in the two growth seasons.

2- There was an increase in the available potassiumoettdration in the soil at
the barley harvest under the irrigation with théneawater in the two
growth seasons.

3- The available nitrogen, available phosphorus, awdilable potassium
concentration in the soil at the barley harvest sigsificantly increasedy(
= 0.05) as a result of increasing the farmyard matevel from 0.0 up to
20 ton FYM/feddan compared to that of the contreatment under the
irrigation with the saline water in the two grovgbasons.
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4- Increasing the potassium fertilization level fromOOup to 48 kg
K20O/feddan had no significant effecp £ 0.05) on the available
nitrogen and available phosphorus concentratiorthénsoil at the barley
harvest under the irrigation with the saline watehe two growth seasons.

5- Increasing the potassium fertilization level fromOOup to 48 kg
K20/feddan significantly increased the availableapstum concentration
in the soil at the barley harvegt € 0.05) compared to that of the control
treatment under the irrigation with the saline wate the two growth
seasons.

6- The foliar application with the putrescine at tkgdl of 10 UM putrescine
had no significant effectp(= 0.05) on the available nitrogen, available
phosphorus, and available potassium concentratidhea soil at the barley
harvest under the irrigation with the saline wateihe two growth seasons.

5.2.5. Accumulation of sodium and chloride in theal at the barley harvest

1- The soluble sodium and soluble chloride concemmatn the soil at the
barley harvest was increased under the irrigatigh the saline water in
the two growth seasons.

2- The soluble sodium and soluble chloride concemtnatn the soil at the
barley harvest was significantly increasea £ 0.05) as a result of
increasing the farmyard manure level from 0.0 uR@oton FYM/feddan
compared to that of the control treatment undeirtigation with the saline
water in the two growth seasons.

3- Increasing the potassium fertilization level fromOOup to 48 kg
K20/feddan and the foliar application with the putiee at the level ofo
MM putrescine had no significant effegt £ 0.05) on the soluble sodium
and soluble chloride concentration in the soihatlbarley harvest under the

irrigation with the saline water in the two grovgbasons.
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5.3. Alleviation of the salinity stress on the bady growth using some

salinity stress alleviated amendments

1- Increasing the farmyard manure level from 0.0 ug@don FYM/feddan
increased the plant height of barley at the headitagje as well as
significantly increased the fresh and dry weighthaf barley shoots at the
heading stagep(= 0.05) compared to those of the control treatroedier
the irrigation with the saline water in the two wgth seasons.
Consequently, application of the farmyard manur¢ht® soil alleviated
the adverse effects of the irrigation with the rsalwater on the plant
height of barley as well as fresh and dry weighthefbarley shoots at the
heading stage.

2- Increasing the potassium fertilization level fromOOup to 48 kg
K20/feddan slightly increased the plant height ofdans well as fresh
and dry weight of the barley shoots at the headitagje compared to
those of the control treatment under the irrigatiotn the saline water in
the two growth seasons.

3- The foliar application with the putrescine at thedl of 10 uM putrescine
slightly increased the plant height of barley adlvas fresh and dry
weight of the barley shoots at the heading stagspeoed to those of the
control treatment under the irrigation with theisalwater in the two
growth seasons. Thus, application of the potas$autitization to the soil
and the foliar application with the putrescine dre tbarley plants
alleviated the drastic effects of the irrigatiorttwihe saline water on the
plant height of barley as well as fresh and dryghtpf the barley shoots
at the heading stage.
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5.4.

Alleviation of the salinity stress on the bady vield and vield

1-

components using some salinity stress allated amendments

Increasing the farmyard manure level from 0.0 u@oton FYM/feddan
significantly increased the number of barley spiftdés number of barley
grains/spike, barley grain yield, and barley styagld (p = 0.05) compared
to those of the control treatment under the irrggatvith the saline water in
the two growth seasons. Therefore, applicatiorheffarmyard manure to
the soil alleviated the adverse effects of thgation with the saline water
on the number of barley spike$/mmumber of barley grains/spike, barley
grain yield, and barley straw yield.

Increasing the potassium fertilization level fromOOup to 48 kg
K20/feddan slightly increased the number of barléitesgnt and number
of barley grains/spike as well as significantlyreesed the grain and straw
yield of barley p = 0.05) compared to those of the control treatnewler
the irrigation with the saline water in the two wth seasons.
Consequently, application of the potassium fedtian to the soll
alleviated the negative effects of the irrigatiohmthe saline water on the
number of barley spikesfmnumber of barley grains/spike, barley grain
yield, and barley straw vyield.

The foliar application with the putrescine at teedl of 10 UM putrescine
slightly increased the number of barley spikés/mumber of barley
grains/spike, barley grain yield, and barley styasid compared to those of
the control treatment under the irrigation with ga&ine water in the two
growth seasons. Thughe foliar application with the putrescine on the
barley plants alleviated the drastic effects of itihigation with the saline
water on the number of barley spike§/mumber of barley grains/spike,

barley grain yield, and barley straw yield.
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4-

5.5.

Increasing the farmyard manure level from 0.0 u@aon FYM/feddan,

increasing the potassium fertilization level fromOOup to 48 kg

K20/feddan, and the foliar application with the patiae at the level of 10
UM putrescine had no significant effept£ 0.05) on the weight of 1000
barley grains under the irrigation with the salimater in the two growth

seasons. Therefore, application of the farmyard urearand potassium
fertilization to the soil as well as the foliar dipption with the putrescine
solution on the barley plants did not alleviate #tverse effects of the
irrigation with the saline water on the weight @0D barley grains.

The highest value of the barley grain yield (14a&8ab/feddan) and the
highest value of the barley straw yield (2.05 tedffan) were obtained
when the barley plants were treated with 20 ton FHghtdan and 48 kg
K20/feddan as well as untreated with the putrescimdeu the irrigation

with the saline water in the first growth seasam.tlhe second growth
season, the highest value of the barley grain {363 ardab/feddan) and
the highest value of the barley straw yield (2.4&fieddan) were obtained
when the barley plants were treated with 20 ton AéNtan, 48 kg

K20/feddan, and 10 uM putrescine under the irrigatioth the saline

water. Whereas, the lowest values of the barleyngnald (6.00 and 7.75
ardab/feddan) and the lowest values of the batlayvsyield (0.84 and 1.05
ton/feddan) were obtained when the barley plantewatreated with the
farmyard manure, potassium fertilization, and padmee under the

irrigation with the saline water in the first andcend growth seasons,
respectively.

Alleviation of the salinity stress on the nuients concentration in the

barley plants using some salinity stress alliated amendments

5.5.1. Nutrients concentration in the barley plantsat the heading stage
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1- The nitrogen, phosphorus, and potassium concemtratithe barley plants
at the heading stage was significantly incedgfs = 0.05) as a result of
increasing the farmyard manure level from 0.0 uR@oton FYM/feddan
compared to that of the control treatment undeirtigation with the saline
water in the two growth seasons. Consequentlyj@dmn of the farmyard
manure to the soil alleviated the impact effectdhaf irrigation with the
saline water on the nitrogen, phosphorus, and poi@sconcentration in
the barley plants at the heading stage.

2- Increasing the potassium fertilization level fromOOup to 48 kg
K20/feddan did not show any significant effegt50.05) on the nitrogen
and phosphorus concentration in the barley plahtdhe heading stage
under the irrigation with the saline water in titgrowth season3hus,
application of the potassium fertilization to thal did not alleviate the
harmful effects of the irrigation with the salineater on the nitrogen and
phosphorus concentration in the barley plantseahdading stage.

3- Increasing the potassium fertilization level fromOOup to 48 kg
K20/feddan significantly increased the potassiumceatration in the
barley plants at the heading stage=(0.05) compared to that of the control
treatment under the irrigation with the saline wate the two growth
seasonsTherefore,application of the potassium fertilization to theils
alleviated the adverse effects of the irrigatiothvthe saline water on the
potassium concentration in the barley plants ahteling stage.

4- The foliar application with the putrescine at tbgdl of 10 UM putrescine
did not give any significant effecp = 0.05) on the nitrogen, phosphorus,
and potassium concentration in the barley plantseaheading stage under
the irrigation with the saline water in the two gth seasons. Thus, the
foliar application with the putrescine on the bganants did not alleviate

the negative effects of the irrigation with theisalwater on the nitrogen,
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phosphorus, and potassium concentration in theypatants at the heading
stage.

5.5.2. Nutrients concentration in the grains and saw of barley at the

_harvest

1- The nitrogen, phosphorus, and potassium concemtrati the grains and
straw of barley was significantly increasqa £ 0.05) as the farmyard
manure level was increased from 0.0 up to 20 toMA&ddan compared to
that of the control treatment under the irrigatioith the saline water in
the two growth seasons. Consequently, applicatidheofarmyard manure
to the soil alleviated the drastic effects of thgyation with saline water on
the nitrogen, phosphorus, and potassium concemtrami the grains and
straw of barley.

2- Increasing the potassium fertilization level fromOOup to 48 kg
K20O/feddan had no significant effecp & 0.05) on the nitrogen and
phosphorus concentration in the grains and sthwarley under the
irrigation with the saline water in the two growsieasons. Therefore,
application of the potassium fertilization to thalid not alleviate the
adverse effects of the irrigation with the salinatev on the nitrogen and
phosphorus concentration in the grains and stravadéy.

3- Increasing the potassium fertilization level fromOOup to 48 kg
K20/feddan significantly increased the potassiumceatration in the
grains and straw of barley (= 0.05) compared to that of the control
treatment under the irrigation with the salimater in the two growth
seasons. Thus, application of the potassium featibn to the soill
alleviated the impact effects of the irrigation hvihe saline water on the
potassium concentration in the grains and strabadty.

4- The foliar application with the putrescine at thedl of 10 uM putrescine
did not show any significant effeqt € 0.05) on the nitrogen, phosphorus,
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5.6.

and potassium concentration in the grains aralstf barley under the

irrigation with the saline water in the two growdbasons. Consequently,
the foliar application with the putrescine on tharley plants did not

alleviate the drastic effects of the irrigation lwihe saline water on the
nitrogen, phosphorus, and potassium concentratidhe grains and straw
of barley.

Alleviation of the salinity stress on the nuents uptake by the grains

and straw of barley at the harvest using somsalinity stress alleviated

amendments

The nitrogen, phosphorus, and potassium uptakédgrains and straw of
barley was significantly increasep £ 0.05) as a result of increasing the
farmyard manure level from 0.0 up to 20 ton F¥ddan compared to
that of the control treatment under the irrigatiovith the saline water in
the two growth seasons.

Increasing the potassium fertilization level fromOOup to 48 kg
K20O/feddan significantly increased the nitrogen, pihasus, and potassium
uptake by the grains and straw of barlpy=(0.05) compared to that of the
control treatment under the irrigation with theirsalwater in the two
growth seasons.

The foliar application with the putrescine at thedl of 10 uM putrescine
significantly increased the nitrogen, phosphorusl potassium uptake by
the grains and straw of barley £ 0.05) compared to that of the control
treatment under the irrigation with the saline wate the two growth
seasons. Therefore, application of the farmyardureamand potassium
fertilization to the soilas well as the foliar ajgaltion with the putrescine on
the barley plants alleviated the negative effedtthe irrigation with the
saline water on the nitrogen, phosphorus, and piotas uptake by the

grains and straw of barley.
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5.7. Accumulation of sodium and chloride in the bdey plants

5.7.1. Sodium and chloride concentration in the bdey plants at the heading

stage
1- Increasing the farmyard manure level from 0.0 uR@aon FYM/feddan,

increasing the potassium fertilization level fromOOup to 48 kg
K20/feddan, and the foliar application with the patiae at the level of 10
MM putrescine had no significant effe@ € 0.05) on the sodium and
chloride concentration in the barley plants at hleading stage under the
irrigation with the saline water in the two grovadasons. Thus, application
of the farmyard manure and potassium fertilizatmthe soil as well as the
foliar application with the putrescine on the banants did not alleviate
the negative effects of the irrigation with theisalwater on the sodium and
chloride concentration in the barley plants athibading stage.

2- The sodium was accumulated in the barley plantthatheading stage;
however, the chloride was not accumulated in theepagplants at the
heading stage under the irrigation with the saluaer in the two growth
seasons.

5.7.2. Sodium and chloride concentration in the gias and straw of barley

at the harvest

1- Increasing the farmyard manure level from 0.0 ugGdon FYM/feddan,
increasing the potassium fertilization level fromOQOup to 48 kg
K20O/feddan, and the foliar application with the pstiae at the level of
10 uM putrescine did not give any significant effge = 0.05) on the
sodium and chloride concentration in the grains stralv of barley under
the irrigation with the saline water in the twoogth seasons.
Consequently, application of the farmyard manurel gyotassium
fertilization to the soil as well as the foliar dpption with the putrescine
on the barley plants did not alleviate the adverf$ects of the irrigation
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with the saline water on the sodium and chloridacemtration in the
grains and straw of barley.

2- The sodium was accumulated in the grains and sifédyarley, while, the
chloride was not accumulated in the grains andwvstrabarley under the
irrigation with the saline water in the two growdkbasons. The sodium
concentration in the barley straw was higher thdme tsodium
concentration in the barley grains in the two gilowgasons. Therefore,
the accumulation of sodium in the barley straw waasre than the
accumulation of sodium in the barley grains. Insthiespect, the
accumulation of sodium in the barley grains mayseadetrimental effects
on the human health, whereas, the accumulatiodifish in the barley
straw may have harmful effects on the animal health

5.7.3. Sodium and chloride uptake by the grains angtraw of barley at the

_harvest

1- The sodium and chloride uptake by the grains aravsof barley was
significantly increasedp( = 0.05) as the farmyard manure level was
increased from 0.0 up to 20 ton FYM/feddan compéamedhat of the
control treatment under the irrigation with theisalwater in the two
growth seasons.

2- Increasing the potassium fertilization level fromOOup to 48 kg
K2O/feddan significantly increased the sodium andmtié uptake by the
grains and straw of barley (= 0.05) compared to that of the control
treatment under the irrigation with the saline watethe two growth
seasons.

3- The foliar application with the putrescine at tbedl of10 UM putrescine
significantly increased the sodium and chlorideal4ptby the grains and
straw of barley§ = 0.05) compared to that of the control treatmerter

the irrigation with the saline water in the two gth seasons. Thus,
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4-

application of the farmyard manure and potassiutilization to the soil
as well as the foliar application with the putrescon the barley plants
did not alleviate the adverse effects of the itimawith the saline water.
The sodium and chloride uptake by the barley sieas higher than the
sodium and chloride uptake by the barley grainshe two growth

seasons.

5.7.4. K/Na"and Na'/Cl ratio in the grains and straw of barley at the

harvest

5.7.4.1. K/Na'ratio in the grains and straw of barley at the hanest

1-

The K'/Na" ratio in the grains and straw of barley was sigaiftly
increased = 0.05) as a result of increasing the farmyard unartevel
from 0.0 up to 20 ton FYM/feddan compared to thattree control
treatment under the irrigation with the saline watethe two growth
seasons.

Increasing the potassium fertilization level fromOOup to 48 kg
K20/feddan significantly increased the/Ka" ratio in the grains and
straw of barley§ = 0.05) compared to that of the control treatmerter
the irrigation with the saline water in th&ot growth seasons.
Consequently, application of the farmyard manured gotassium
fertilization to the soil alleviated the negativiéeets of the irrigation with
the saline water on the’f\a’ ratio in the grains and straw of barley.
The foliar application with the putrescine at thevdl of 10 pM
putrescine did not show any significant effegt=0.05) on the KNa"
ratio in the grains and straw of barley under thigation with the saline
water in the two growth seasons. Therefore, tharfalpplication with the
putrescine on the barley plants did not alleviae itnpact effects of the
irrigation with the saline water on the/Kla' ratio in the grains and straw

of barley.
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4-

Generally, application of the farmyard manure aathgsium fertilization
to the soil improved the Na' ratio in the grains and straw of barley and
alleviated the negative effects of sodium on th&ithonal balance in the
barley plants under the irrigation with the salwater. However, the
foliar application with the putrescine on the banidants did not improve
the K'/Na’ ratio in the grains and straw of barley and ditlaieviate the
drastic effects of sodium on the nutritional bakmc the barley plants

under the irrigation with the saline water.

5.7.4.2. Na/Cl ratio in in the grains and straw of barley at theharvest

1-

Increasing the farmyard manure level from 0.0 ugQdon FYM/feddan,
increasing the potassium fertilization level fromOQOup to 48 kg
K20O/feddan, and the foliar application with the pstiae at the level of
10 uM putrescine had no significant effegt=0.05) on the N4CI ratio
in the grains and straw of barley under the irf@atvith the saline water
in the two growth seasons. Thus, application offimmyard manure and
potassium fertilization to the soil as well as tbkar application with the
putrescine on the barley plants did not alleviat drastic effects of the
irrigation with saline water on the N&I ratio in the grains and straw of
barley.

Finally, the N&/CI  ratio in the barley straw was higher than thé/Qh
ratio in the barley grains in the two growth seas@uggesting that the
high N&/CI  ratio in the barley straw helps the barley plaot®lerate the

salinity stress.
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6. CONCLUSIONS

From the obtained results of the current study, thdollowing conclusions

could be drawn:

1-
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Increasing the farmyard manure level from 0.0 ugQdon FYM/feddan,
increasing the potassium fertilization level fromOQup to 48 kg
K20O/feddan, and the foliar application with the pstiae at the level of
10 uM putrescine increased the plant height olyaat the heading stage,
fresh and dry weight of the barley shoots at thedivey stage, number of
barley spikes/m number of barley grains/spike, barley grain yieldd
barley straw vyield, nitrogen uptake by the graimsl &traw of barley,
phosphorus uptake by the grains and straw of badey potassium
uptake by the grains and straw of barley; howetwy had no significant
effect 0 = 0.05) on the weight of 1000 barley grains untierirrigation
with the saline water. Therefore, application af tarmyard manure and
potassium fertilization to the soil as well as tbkar application with the
putrescine on the barley plants improved the growtield, yield
components of barley, and nutrients uptake by taéng and straw of
barley under the irrigation with the saline water.

The highest value of the barley grain yield (14a60ab/feddan) and the
highest value of the barley straw yield (2.05 tedffan) were obtained
when the barley plants were treated with 20 ton R¢ftdan and 48 kg
K20/feddan as well as untreated with the putrescimdeuthe irrigation
with the saline water in the first growth seasam.the second growth
season, the highest value of the barley grain \(£%63 ardab/feddan)
and the highest value of the barley straw yield §2ton/feddan) were
obtained when the barley plants were treated witto2 FYM/feddan, 48
kg K2O/feddan, and 10 uM putrescine under the irrigatvth the saline

water.
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3- The sodium was accumulated in the grains and sifdvarley, while, the
chloride was not accumulated in the grains andwvstiabarley under the
irrigation with the saline water. The sodium cortcaton in the barley
straw was higher than the sodium concentratioherbrley grains. Thus,
the accumulation of sodium in the barley straw waasre than the
accumulation of sodium in the barley grains. Insthiespect, the
accumulation of sodium in the barley grains mayseadetrimental effects
on the human health, whereas, the accumulatioodilisn in the barley
straw may have harmful effects on the animal health

4- Increasing the farmyard manure level from 0.0 ugQdon FYM/feddan,
increasing the potassium fertilization level fromOQOup to 48 kg
K20O/feddan, and the foliar application with the pstiae at the level of
10 uM putrescine increased the sodium and chlandake by the grains
and straw of barley under the irrigation with thaliree water.
Consequently; application of the farmyard manurel grotassium
fertilization to the soil as well as the foliar dpption with the putrescine
on the barley plants did not alleviate the advef$ects of the irrigation
with the saline water.

5- Increasing the farmyard manure level from 0.0 ugQdon FYM/feddan
and increasing the potassium fertilization levenir 0.0 up to 48 kg
K20/feddan increased the'Mla’ ratio in the grains and straw of barley,
however, the foliar application with the putrescatethe level of 10 uM
putrescine had no significant effegt£ 0.05) on the KNa' ratio in the
grains and straw of barley under the irrigationhviite saline water. Thus,
application of the farmyard manure and the potasdertilization to the
soil improved the K/Na" ratio in the grains and straw of barley and
alleviated the negative effects of sodium on th&ithonal balance in the

barley plants under the irrigation with the sakveger. Whereas, the foliar
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application with the putrescine on the barley @atid not improve the
K*/Na' ratio in the grains and straw of barley and did alteviate the
drastic effects of sodium on the nutritional bakmc the barley plants
under irrigation with the saline water.

6- Finally, the N&/CI ratio in the barley straw was higher than thé/Qh
ratio in the barley grains, suggesting that thenhig/Cl ratio in the
barley straw helps the barley plants to toleragesthinity stress.
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/. RECOMMENDATION

From the previous conclusions of the current studythe following

recommenditions could be drawn:

It is recommended to apply 20 ton farmyard manaoglén to the soil, 48
kg KoO (as potassium sulphate 48%(¥/feddan to the soil, and 10 uM
putrescine as a foliar application when barleyi®¢ irrigated with the saline
water (the electrical conductivity of the used weHter ranged between 7.08
and 7.53 dS M) and cultivated in the newly reclaimed soils undee

conditions of EI-Minia Governorate, Egypt.

Application of the above salinity stress alleviateadendements (farmyard
manure, potassium fertilization, and putrescinghwheir recommended levels
will help the barley plants to tolerate the salinstress and will improve the
barley yield in the newly reclaimed soils under ttenditions of El-Mina

Governorate, Egypt.
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