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ABSTRACT

Amr Ramadan Hussein Hassan. Biochemical studies on naked
barley (Hordeum wulgare) grown under different saline conditions and
growth regulators. Unpublished M. Sc. Thesis, Biochemistry Department,
Faculty of Agriculture, Ain Shams University, YV,

Two field experiments were carried out during two seasons (Y« Y/Y+ ¥
and Y. Y/Y.+£) a Ras-Sudr Agricultura Experimental Station, South Sinai on
three genotypes of barley (Hordeum vulgare L.), namely one covered (hulled)
cultivar (Giza YY) and two hull-less barley lines (Line-) & Line-Y), to evaluate
the effect of variable salinity of irrigation water and foliar application of indole
acetic acid (IAA) and ethephon (Y-chloroethyl phosphonic acid) individually and
“both together” on barley genotypes as well as the efficiency of incorporating
their flours with wheat flour into balady bread making.

Results proved that, plant growth regulators (PGRS) treatments affected
growth traits with different significant responses referring to the used plant
growth regulators/genotypes interaction. For all genotype, IAA recorded the
highest increments for plant height in the Y™ growth stage, whereas the other
treatments recorded the highest increments in both the Y and the Y™ growth
stages, meanwhile the mixture of (IAA+ Ethephon) treatment recorded the
highest values in the ¥ and Y™ growth stages for both fresh and dry
weight/plant. Concerning the no. of tillers/plant, Ethephon and (IAA+Ethephon)
treatments showed the highest values at low salinity level at the ' growth stage.
Whereas at the Y™ growth stage (IAA+Ethephon) treatment showed the highest
values for the same parameter at low salinity level, at high salinity level, IAA
recorded the highest value of n° of tillers/plant, compared to control one at low
salinity level.

IAA aone dlightly affected chlorophyll a b & carotenoids contents at
the Y growth stage, while, at the Y™ growth stage, IAA treatment on Giza-) Y
and Line-) genotypes, significantly enhanced the mean contents of chlorophyll a
and carotenoids, both under low salinity level. Increasing salinity level was
followed by a gradual increase in total content of amino acid in shoots specially
proline. There is no significant effect of all PGRs treatments on the used three
genotypes at high salinity level, specially the number of polypeptides.



Otherwise, the absence of some polypeptides in addition to the other obtained
results may be a part of metabolic adjustment modifications in response to
salt/PGR treatment in addition to genetic background interaction.

The changes in pigment content by using PGRs treatment under salinity
conditions depended markedly on the sensitivity degree of the genotypes (Giza-
VYY & Line-) more tolerant than Line-Y), growth stage under salt stress ()
growth stage more effective than Y™ one) and the kind of PGR treatment. Also,
IAA may be used to avoid barley plant under salt stress conditions, furthermore,
the use of Ethephon in a mixture with IAA more effective under high salinity
levels than Ethephon alone.

Increasing irrigation water salinity led to reduction in terms of
biological, grain and straw yields. However, each of IAA and Ethephon raised
dlightly grain yield. Meanwhile, Giza-) YY recorded the highest yields followed
by Line-).

Determination of ash and rude protein content in the resultant grains
showed increasing ash content in the naked genotypes and a decrease in Giza
VYY ash with increasing salinity, but the later was higher in ash content than the
naked genotypes. On contrary, crude protein content of grains was negatively
affected by increasing salinity and Line-Y was the highest crude protein content.

Composite flour blends of each of the three barley genotypes and wheat
flour (Giza Y1A) wereused at aratio of Y+ : v+ (w/w) for each. The influence of
barley flour substitution on bread quality was examined. The substitution of
wheat flour altered the bread loaf diameter, color and loaf texture. The changes
were found to be dependent on the barley genotype. Barley flours from all
genotypes increased dough water absorption property, causing variable
developing time. Blends with Line-Y recorded the highest developing time.
Incorporating barley had no effect with Giza-) YY flour from both salinity levels,
while the dough with naked barley lines flour increased its stability. Dough
resulted from composite flours gave less weakening values ranging between 4+,
for blends containing Giza-)YY or Line \ flour, and Y+° B.U. for the blend
containing flour of Line-Y both obtained from low salinity tolerant. Dough
extensibility of most blends was less extensible ranging from Ve to A+ mm
comparing with wheat. Adding barley genotypes flours to wheat flour (cv. Giza-



V1A) resulted in an increase of elasticity, except that of the blend containing
flour of Giza-)YY (covered, from low salinity level), which had less elasticity
(Yve B.U.) as compared with wheat (YVe B.U.). Dough proportional number
was maximized by adding barley flour in al dough's formula except for control
sample. In other hand, blends containing barley flour had less energy dough.
Loaves diameters from blends containing barley flours were higher than that of
loaves from wheat alone. The highest mean loaf weight was achieved by
(Wh+HLY) blend, while the lowest one was that of (Wh+ MG) blend. Color of
balady bread top layer (crust) showed dlight difference throughout the samples,
except those of (Wh+MLY) and (Wh+HLY), which were significantly lower
than control. Color of bread inner layer (crumb), for blends containing barley
flours, showed significant darker color than that of wheat, except bread that
contained flour of Line-Y resulting from both salinity tolerant types. Loaves
textures, which contained barley flours, clearly differed from that of wheat.
Bread odor and taste were slightly different from those contained barley flours.
General appearance of different breads took the same trend-like odor and taste;
however general appearance of (Wh+ML)) and (Wh+HLY) had a significant
lower scores, while blend of (Wh+MLY) recorded a very good score same as
control and may be acceptable as balady bread.

Key words. naked barley, salinity, growth regulators, [AA,
ethephon, substitution, balady bread
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