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Abstract

The study included of two experiments: The first was a laboratory
experiment conducted in the Department of Biology/ College of Science/
University of Mosul, It aimed to evaluate the effects of aqueous extracts from
sunflower plants (Helianthus annuus L.), including both shoot and root
systems, grown in soil treated with different concentrations of sodium chloride
(NaCl) (0, 25, and 50)%, as well as the effects of aqueous extracts from
sunflower plant residues at a concentration of 1%, on seed germination and
seedling growth of two barley (Hordeum vulgare L.) cultivars (white and
black).The second experiment was conducted in the wire-house of the
Department of Biology/ College of Education for Pure Science/ University of
Mosul, during the 20242025 growing season. This experiment aimed to study
the effect of salinity at three levels (0, 25, and 50) % and sunflower residues
added to the soil at rates of (0, 0.5, and 1) % on seed germination and various
growth parameters. These included shoot and root length, their dry weights,
flag leaf area, chlorophyll content, proline amino acid concentration, and
peroxidase enzyme activity in two barley (Hordeum vulgare L.) cultivars. In
addition, the study involved the detection, separation, identification, and
quantification of certain bioactive compounds present in the sunflower residues
using High Performance Liquid Chromatography (HPLC). Laboratory
Experiment: The bioassay of the aqueous extracts from sunflower (Helianthus
annuus L.) (shoot and root) revealed a significant reduction in seed germination
percentage and seedling growth parameters of both barley (Hordeum vulgare
L.) cultivars. These parameters included coleoptile and radicle length, as well
as their dry weights. The lowest germination rate (61.67%) was recorded in the
black barley cultivar under the influence of extracts from sunflower plants
grown under 50% salinity. The shortest plumule length (8.58 cm) was observed
in the white barley cultivar the influence of extracts from sunflower plants
grown under 50% salinity. The minimum radicle length (10.29 cm) was also
recorded in the white cultivar treated with extracts from sunflower plants grown
without salinity. Regarding dry weight, the lowest plumule dry weight (8.25
mg) was recorded in the black cultivar in the control treatment, while the lowest
radicle dry weight (6.37 mg) was recorded in the same cultivar when treated
with extracts from sunflower plants grown under 50% salinity. Wire-House
Experiment: The results of the wire-house experiment revealed significant
differences in seed germination, growth parameters, chlorophyll content,
proline concentration, and peroxidase enzyme activity. Salinity exhibited an
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inhibitory effect, with the lowest seed germination percentage (75%) recorded
in black barley seeds grown under 50% salinity. Regarding growth indicators,
the shortest shoot length (22.17 cm) and the lowest shoot dry weight (0.21 g)
were observed in the white barley cultivar under the same salinity level. This
was accompanied by a reduction in flag leaf area across barley cultivars due to
increasing salinity concentrations. In addition, a significant decrease was
observed in the contents of chlorophyll a, chlorophyll b, and total chlorophyll
in both barley cultivars. The lowest recorded contents were
(12.13, 3.8, and 8.33) mg/g for chlorophyll a, chlorophyll b, and total
chlorophyll, respectively, in the black barley cultivar grown under 50%
salinity. Conversely, salinity stress led to an increase in soluble compounds
such as proline, as well as an enhancement in peroxidase enzyme activity. The
highest proline content (8.21 umol g') was recorded in the white barley
cultivar, while the highest peroxidase activity (20.66 units-min'-g™') was
observed in the black cultivar under 50% salinity. The allelopathic effect of
sunflower residues added to the soil at rates of (0, 0.5, and 1) % (w/w) showed
a stimulatory influence on growth parameters. The highest shoot length and
shoot dry weight (71.87 cm and 8.77 g, respectively) were recorded in the black
barley cultivar at the 1% residue addition level. The longest root length (41.58
cm) was observed in the white cultivar under a combined treatment of 25%
NaCl and 0.5% sunflower residue, while the highest root dry weight (1.99 g)
was recorded in the same cultivar at the 1% residue level. This enhancement
was also reflected in increased flag leaf area across barley cultivars due to the
addition of sunflower residues. The effects of salinity and residue addition
levels were variable, with the inhibitory influence increasing with higher
salinity concentrations, whereas the stimulatory effects of the residues became
more pronounced with increased application rates. The results of separation and
characterization of active compounds in the ethanolic extracts of sunflower
using High Performance Liquid Chromatography (HPLC) showed the presence
of a number of phenolic compounds in the plant parts of sunflower (Syringeic
acid, Ferulic acid, Chlorogenic acid and scopoletin), these compounds are
considered to have allopathic activity, which showed variation in the
concentrations of the characterized phenolic compounds, among which
(Syringeic acid) showed the highest concentration (137 ppm) ,grown under salt
stress (50%), while (Scopoletion) recorded the lowest concentration (52.53)
ppm in the ethanolic extract of residue sunflower.




