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Summary

This study was conducted in the fields of vegetable research of the
Department of Horticulture and Landscape design/ College of Agriculture and
Forestry / University of Mosul, during the growing season spring 2022. Three
factors were used , the first was three varieties of potatoes (micro tubers), namely
Hermes-620, JIP16-001-620 and SM12-142-16, the second factor calcium nano
fertilizer with concentrations (0, 1.5, and 3 g L-1), and the third factor was the
amino acid proline with concentrations (0, 150 and 300 ppm). Varieties were
treated by spraying in three stages, the first when the field emergence of the
seeds(tuber) was completed and the plants reached the second and third true
leafy stage, the second spraying 20 days after the first spraying and the third 25
days after the third spraying, the study included three factors and the interaction
between them (3 X 3 X 3) With 27 experimental units at three replications for
each treatment, the study was applied according to the randomized complete
block design (RCBD) using the split split plot system. The analysis was
statistically based on the design used using the electronic computer according to
the SAS program (1999), and the averages were compared according to Dunkin's
multiple border test at a probability level > 0.05.

The most important results obtained can be summarized:
First: the effect of varieties:

The wvarieties showed a significant difference between them in the
characteristic of the percentage of field emergence, as the two cultivars JIP16-
001-620 and SM12-124-15 were significantly superior to the cultivar Hermes -
620 in this trait, and the cultivar Hermes -620 was late in the speed of
germination, as it needed 36 days to complete germination. The cultivar JIP16-
001-620 was significantly superior to the other two cultivars in terms of stem
length (cm), total leaf area (cm?), number of tubers per plant, average tuber
weight (g) and tuber size (cm?), yield per plant (g), percentage of total soluble
solids (TSS), and the percentage of potassium in the tuber (seeds). While the
variety Hermes-620 was significantly superior than two cultivars in the
characteristics leaf area (cm?) and in the total chlorophyll content in the leaves,
while no significant differences were shown for the effect of the cultivars on
each of the characteristics of the number of aerial stems for each plant and in the
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percentage of dry matter in vegetative growth, the specific density of seeds
(tubers), the percentage of starch in the seeds (tuber), and the content of mineral
elements represented in nitrogen, phosphorus and potassium in the leaves and in
nitrogen, protein and phosphorus in the seeds.

Second: the effect of calcium nano-fertilizer: -

The concentration of 3gm L-1 of calcium nano-element achieved
significant increases over concentrations of 0 and 1.5 gm L' in the
characteristics of plant stem length, total chlorophyll content in leaves, average
size of tuber (seeds), specific density of seeds (tubers), and percentage of starch
and the percentage of carbohydrates in the (seeds), while the concentration of 1.5
g L' of nano-calcium achieved the highest significant values in the
characteristics of one leaf area, the total leaf area of the plant, the percentage of
dry matter vegetative growth, also in the average weight of the tuber, and the
yield per plant. Also, no significant differences were shown for the different
concentrations of the element calcium on the characteristics of the number of
plant aerial stems, the hardness of the tuber (seeds), the percentage of total
soluble solids (TSS), the mineral content of the elements nitrogen, phosphorus
and potassium in the leaves, and the content of nitrogen, protein, phosphorus and
potassium in the seeds ( tuber).

Third: the effect of the amino acid proline:

The use of a concentration of 300 ppm of the amino acid proline resulted
significantly increases in the characteristics of the stem length of the plant,
number of aerial stems per plant, total leaf area of the plant, percentage of dry
matter in the shoot, number of tubers per plant (seeds), the average size of the
tuber, and the yield per plant of seeds( tubers), the specific density of seeds, and
the percentage of starch in seeds, and the percentage of carbohydrates in tuber.
While there were no significant effects between the amino acid concentrations
used in each of the characteristics of the total chlorophyll content in the leaves,
in the hardness of the seeds (tuber), in the TSS, and in the content of the mineral
elements represented by nitrogen, phosphorus and potassium in the leaves and
tubers.
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Fourth: the effect of the interaction between the three factors:

The treatment of the binary interaction between cultivar JIP16-001-620
and calcium element resulted in positive effects on the characteristics of stem
length, number of aerial stems per plant, total leaf area, total chlorophyll content
in leaves, number of tubers per plant, average weight of tuber (seeds) tuber size,
yield per plant, TSS, specific density, and percentage of potassium and
phosphorus in seeds. While the bilateral interactions between cultivars and levels
of calcium concentration did not reach a significant limit in the characteristics of
the content of the mineral elements nitrogen and phosphorus in the leaves and in
nitrogen and protein in the seeds (tubers).

The treatment of interaction between cultivar JIP16-001-620 with a
concentration of 300 ppm of the amino acid proline achieved the highest
significant values in the characteristics of the number of aerial stems for each
plant, the total leaf area of the plant, the total chlorophyll content the leaves,
and the percentage of dry matter in vegetative growth. And in the size of the
tuber, and the specific density of the seeds and the percentage of starch in the
seeds (tubers). Also, the interaction treatments between these two factors did
not achieve any significant effects on the properties of the mineral elements
content of nitrogen in the leaves and nitrogen, protein and phosphorus in the
seeds.

The treatment of the interaction between the concentration of calcium 3 g
L with 300 ppm of the amino acid proline affected on the highest significant
values in the characteristics of the main stem length, the number of aerial stems
per plant, the total leaf area for each plant, the total chlorophyll content in the
leaves, and in the percentage of dry matter was measured in terms of vegetative
growth, and the size of the tuber ( seeds), the specific density of the tuber, the
percentage of starch in the seeds, and the percentage of nitrogen, protein and
carbohydrates in the seeds.

As for the triple interaction treatments between the three factors studied,
the interaction treatment between the variety JIP16-001-620, with 3 g L of
calcium and 300 ppm of the amino acid proline, achieved the highest significant
values in stem length characteristics and in the total chlorophyll content in the
leaves, and the size of the tuber and the yield per plant of seeds(tuber) and the
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specific density of seeds and in the percentage of starch. While the treatment of
triple interaction between the variety SM12-124-15 and 3 g L' of the element
calcium and 300 ppm of amino acid proline achieved the highest significant
values in the characteristics of the number of aerial stems of the plant and in the
hardness of the tuber.

Fifth: Study of genetic features:

The values of genetic and phenotypic variation were high for stem length,
number of aerial stems, leaf area, total plant leaf area, tuber weight, and yield per
plant. While the coefficient of genetic and phenotypic variance had taken the
same trend for genetic and phenotypic variances. And that the values of the
percentage of heritability in the broad sense were high in most of the studied
traits, as it exceeded the 60%, while it was low in the characteristics of the
percentage of phosphorus in the leaves and potassium, and the percentage of
nitrogen, phosphorus and potassium in the seeds, which was less than 40%.
While the expected genetic improvement values were high in plant height, total
plant leaf area, and single plant yield, and were low for the rest of the studied
traits. There were also significant positive genetic and phenotypic correlations
between the seed yield of each plant with most of the studied traits at a
probability level of 0.01 and 0.05. There were also significant direct effects of
the studied traits on the yield of one plant of tubers through the division of the
genetic and phenotypic correlation values into their direct and indirect effects.
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