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The study included two experiments, the first conducted with
dishes and the place of implementation in the Environmental
Laboratory in the Department of Bio Sciences, College of Education for
Pure Sciences, University of Diyala, and the period from 1/18/2024 to
1/28/2024, in order to study the role of soaking with non-enzymatic
antioxidants in tolerating the salinity of irrigation water and their
interaction in Morphological and physiological characteristics of the
bean plant Vicia faba L., Phaseolus vulgaris L., and Cicer arietum L.,
as concentrations of 0, 2.5, and 5.0 g.L"' of NaCl, 225 mg of proline
acid, glutathione, vitamin-C, and vitamin-E were taken. The experiment
was implemented according to Complete Randomize Design (CRD),

with three replications.

The results of the experiment showed a decrease in the
studied characteristics when irrigating Vicia faba L., Phaseolus vulgaris
L., and Cicer arietum L. plants with NaCl, especially at a concentration
of 5.0 g. % and average germination speed (seed.day™) 44.4, 50.5 and
60.2%, shoot length (cm) 87.9, 74.3 and 61.1%, root length (cm) 65.5,
68.3 and 42.5%, and shoot fresh weight (g. plant™) 70.03 73.8 and
63.6%, the shoot dry weight (g.plant™) is 52.6, 53.2 and 60%, the root
fresh weight (g.plant™) is 69.9, 75.4 and 63.5%, the root dry weight is
70.5, 57.5 and 60%, and the relative salinity tolerance index. As a guide
to shoot length, it was 45.3, 55.9, and 37.1%, and the relative tolerance
index to salinity as a guide to root length was 40.3, 39.7, and 30.1%,
and the ratio of shoot length to root length was 15.9, 23.5, and 25.5%,
and the relative tolerance index to salinity was 30.5, 51.4, and 49.8%

for pigeonpea, bean, and chickpea plants, respectively.



The results of the experiment also show a significant increase
when soaking with proline, glutathione, vitamin-C, and vitamin-E in the
studied traits, as the percentage increase in germination rate (%)
reached 80.0, 65.3, and 60.03%, and the average germination speed
(seed.day™) was 79.4, 65.9, and 71.05. The shoot length (cm) is 120,
77.7, and 68.7%, the root length (cm) is 45.1, 24.2, and 73.3%, the
shoot fresh weight (g.plant™) is 129.9, 65.2, and 79.3%, and the shoot
dry weight (g.plant™) is 194.4. 290.9 and 75%, the fresh weight of the
root (g.plant™) is 128.9, 44.9 and 76.5%, the dry weight of the root
(g.plant™) is 160, 42.10 and 75%, and the relative tolerance index to
salinity as indexed by the length of the petiole is 85.8, 99.2 and 67.4%.
The relative tolerance index to salinity as measured by root length is
20.9, 33.4, and 42.6%, the ratio of shoot length to root length is 82.4,
52.07, and 52.1%, and the relative tolerance index to salinity is 47.3,
57.2, and 36.2% for peas, beans, and chickpeas, respectively.

As for the second experiment, it was conducted in plastic pots
in one of the private nurseries in the Al-Hadid area of Al-Khalis
District, and the period was from 2/4/2024 to 3/4/2024 according to a
Complete Randomized design (CRD), with three replications. The
results of the experiment show a significant decrease in some of the
studied traits when irrigated with a concentration of 3.2 g.L™' of NaCl.
When increasing NaCl concentrations from 0 to 3.2 gL led to a
decrease in the germination rate (%) by 20.5, 60.3, and 55.5%. The rate
of germination speed (seed.day) is 15.4, 60.3, and 57.7%, and the
shoot length (cm) 56.7, 32.5 and 45.5%, the length of the root shoot
(cm) 27.5, 37.3 and 31.0%, the fresh weight of the shoot (g. plant™)
59.8, 52.3 and 42.4%, and the fresh weight of the shoot (g. plant™) 57.1
and 55.2. 40.3%, the dry weight of the shoot (g.plant™) is 72.2, 63.2,
and 75.9%, the dry weight of the root system (g.plant™) is 71.9, 73.7,



and 71.1%, the diameter of the stem (cm) 1s 51.4, 43.0, and 40.5%, and
the number of leaves ( Leaf.Plant™) 66.5, 48.9 and 38.8%, the relative
tolerance index to salinity as indexed by root length was 11.9, 19.7 and
10.3%, the relative tolerance index to salinity as indexed by shoot
length was 34.2, 19.03 and 19.5%, and the leaf chlorophyll index
(SPAD) was 28.3 and 34.3. 30.4%, and the sugar content in the leaves
micrograms.g-1 fresh weight was 42.1, 34.3, and 34.5% for peas, beans,
and chickpeas, respectively, while there was a significant increase in the
proline content when irrigated with NaCl, especially at a concentration

of 3.2 grams.I-1, and the percentage of increase achieved was 32.3 and

40.5. and 30.0%.

When soaking plants with proline, glutathione, vitamin-C,
and vitamin-E, it led to a significant increase in phenotypic and
physiological characteristics, and the increase in germination rate (%)
reached 27.7, 50, and 50%, and the rate of germination speed
(seed.day’) was 27.75, 50, and 59.9. % and the length of the shoot (cm)
26.03, 47.3 and 29.2%, the length of the root shoot (cm) 63.3, 66.7 and
100.4%, the fresh weight of the shoot (g.plant™) 125.4, 47.9 and 53.6%,
and the fresh weight of the root shoot (g.plant™) 58.1, 53.4, and 44.1%,
and the dry weight of the shoot (g.plant™) is 257.7, 174.3, and 77.1%,
and the dry weight of the root system (g.plant™) is 55.6, 60.4, and
101.6% the diameter of the stem (cm) was 36.9, 74.9, and 88.1%, the
number of leaves (Leaf.Plant'l) was 76.6, 60.7, and 29.4%, the relative
tolerance index to salinity as indexed by root length was 12.6, 107.6,
and 0.98%, and the relative tolerance index to salinity as indexed by
shoot length was 101.1 and 20.4. And 40.6%, and the chlorophyll index
in the leaves (SPAD) was 49.2, 141.4 and 37.8%, and the sugar content
in the leaves (ug.g"' fresh weight) is 67.4, 69.6 and 83.1%, and the
proline content (ug.g™' fresh weight) is 35.6, 68.3 and 52.6%.



The results of the two experiments showed a significant effect
of the interaction between non-enzymatic antioxidants and irrigation

water salinity on the studied traits.



