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Abstract

The current study was conducted at the Department of Biology / College of
Science / Mosul University and included two experiments, the first was in
laboratory of which included soaking the seeds of the two fenugreek cultivars
(Iraqi and Indian) in (0, 15, 25) ppm of salicylic acid with exposing the
seedlings to the water stress (Moisture stress) by used (0,10,20) g/L of poly
ethylene glycol to show its effect on germination and growth of fenugreek
seedlings. The second experiment was conducted in a greenhouse, where
sprayed the shoots of the two fenugreek cultivars with Salicylic acid in the same
concentrations which used above, with exposing the plants to three levels of
humidity (35,55,75)% of the field capacity to study its effect on growth, some
physiological, biochemical, molecular level, and yield components. Two

experiments were carried out by using a factorial experiment in a completely

randomized design (C.R.D). The results can be summarized as follows:

First: The laboratory experiment

Concentrations of PEG-6000 (10,20) g/L. caused a negative effect on
germination percentage, plumule and radical length, and their dry weights
compared with the control treatment (without PEG), while when treatment with
the salicylic acid stimulated the mentioned traits, and the concentration was
recorded (25) ppm had the highest values for the traits germination percentage,
plumule length and radical length and their dry weights, with the Iraqi cultivar

superiority on the Indian cultivar in the above traits.
Second: The greenhouse experiment
Growth traits

The decrease in soil moisture levels caused reduction in plant height and
dry weight of the shoot and root system, while the treatment of plants with

salicylic acid showed a positive effect on the mentioned traits, in addition to a
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significant increase in leaf area that amounted to (17.72)% at the concentration

of 25 ppm compared with the control plants.
Physiological and biochemical characteristics

Water stress led to a decrease in the relative water content, plant pigments
(chlorophyll a, b and carotene) and the percentage of carbohydrates with a
significant increase in the damage index, while salicylic acid treatment had a
positive effect on the rate of the above physiological processes with the reduced

negative effects of water stress.
Resistance and tolerance systems against oxidation

Water stress caused an increase in the activity of non-enzymatic
antioxidants, as the accumulation of proline in the tissues of the leaves of
growing fenugreek plants increased at low levels of field capacity, as well as a
significant increase in the activity of enzymatic antioxidants represented by
enzymes (peroxidase and catalase), while treatment with salicylic acid had a
positive effect in improving physiological processes, which reduced the negative

effects of water stress.
Yield

Moisture stress showed an inhibitory effect on growth and physiological
traits, which in turn negatively affected the yield characteristics (length and
number of pods, number of grains/pod, weight of 100 grains and total yield),
while the interaction between water stress and salicylic acid played a role in
reducing the inhibitory role of water stress by improving the growth of plant and

a significant increase in the above-mentioned traits.
Third: Molecular level

The results showed genetic variations in the DNA of fenugreek plants
treated with different concentrations and levels of growth regulator and field
capacity using five random primers, which represented the loss or creation of

new bundles within the different treatments of the samples, indicating a change
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in the sequence of nitrogenous bases, as the primers OPE-03 and OPA-05
showed high efficiency in showing the amplification bundles of DNA, while the
primers OPC-03 , OPB-05 showed less efficiency in showing the amplification
bundles, and these changes at the molecular level led to changes in the

phenotype of plants treated with growth regulator and field capacity
Cultivar

The differences between the two fenugreek cultivars, where the Iraqi
cultivar excelled in most growth and physiological traits, including plant height,
leaf area, pigment content, carbohydrate content, antioxidant enzyme activity

and yield components compared to the Indian cultivar.
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