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Summary

The study was conducted in the field of vegetables under the Department
of Horticulture and Landscape Engineering at the College of Agriculture and
Forestry, University of Mosul, during the spring growth season of 2022. The
study aimed to investigate the effects of various factors on plant growth, yield,
quality, and storage characteristics after 3 and 5 months of harvest. One of the
anatomical characteristics studied was the thickness of the potato cortex. The
experiment included three different factors: the first factor consisted of two
imported potato varieties (EL-Beida and Montreal), the second factor included
soaking in three concentrations of potassium humate (0, 0.5, and 1 g/L), and the
third factor included the use of nano-calcium fertilizer spraying at three
concentrations (0, 1.5, and 2.5 g/L). The potato tubers were soaked in potassium
humate in two stages, first for 6 hours immediately after removing them from
storage and before preparing them for planting, and the second for 2 hours
before planting on 8/2/2022. Nano-calcium fertilizer was applied in three stages
during the plant growth, the first spray after complete field emergence, and the
second and third sprays at a 20-day interval between each spray. Due to the
interaction between the levels of the studied factors, there were a total of 18
treatments (2 x 3 x 3). The experiment was conducted in the field using a split-
plot factorial design within a randomized complete block design (RCBD), with
varieties in the main plots and the compatibility between the soaking and nano-
calcium fertilizer treatments in the subplots. Each treatment was repeated three
times, and the results were statistically analyzed using Duncan's multiple range
test at a significance level of 0.05.The most important results can be
summarized as follows:

Vegetative Growth Traits:

-The EL-Beida variety showed a significant decrease in field emergence rate
and a significant increase in plant height compared to the Montreal variety.
However, the Montreal variety showed a significant increase in leaf area and
the percentage of dry matter in total green weight.

-Soaking with potassium humate at concentrations of 0.5 and 1 g/L
significantly increased chlorophyll content and leaf area while significantly
decreasing field emergence rate compared to the control.

-Nano-calcium spraying at a concentration of 1.5 g/L significantly increased
plant height and leaf area compared to the no-spray treatment.
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Quantitative and Qualitative Yield Traits:

-The EL-Beida variety showed a significant advantage over the Montreal
variety in terms of single plant yield, marketable yield, number of
marketable tubers, total yield, marketable yield per unit area, and a
significant decrease in the percentage of immature tubers at harvest.
However, the Montreal variety showed a significant advantage in most
qualitative traits, including the percentage of total soluble solids (TSS) in
tubers at harvest, percentage of dry matter, starch content, specific gravity of
tubers, phosphorus content in tubers, and calcium content in both leaves and
tubers.

-Soaking with potassium humate at a concentration of 0.5 g/L significantly
increased marketable tuber weight and TSS percentage in tubers at harvest,
while the concentration of 1 g/L significantly increased single plant yield
and total yield. Both concentrations significantly increased total tuber weight
and tuber hardness at harvest and the percentage of phosphorus in tubers
compared to the control.

-Nano-calcium fertilizer spraying at concentrations of 1.5 and 2.5 g/L
significantly increased single plant yield, total yield, and significantly
decreased the percentage of immature tubers at harvest compared to the no-
Spray treatment.

-Significant interactions were observed between the study factors in many of
the studied traits, even though individual factor effects did not reach
significance. Generally, the best two-way interactions in yield traits were
found in the following combinations: (a) EL-Beida variety with soaking at a
concentration of 1 g/L. of potassium humate, (b) EL-Beida variety with nano-
calcium fertilizer spraying at a concentration of 1.5 g/L, and (c) Soaking at a
concentration of 1 g/L of potassium humate with spraying at a concentration
of 1.5 g/L of nano-calcium fertilizer. The best three-way interaction was
observed when EL-Beida variety was soaked at a concentration of 1 g/L of
potassium humate and sprayed with 1.5 g/L of nano-calcium fertilizer.

Storage Traits:

-There were no significant differences in potato cortex thickness at harvest
between the two varieties. However, EL-Beida variety showed a significant
increase in cortex thickness compared to the Montreal variety after five
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months of storage. Cortex thickness decreased significantly during storage
for five months compared to its thickness at harvest.

-Soaking with potassium humate at a concentration of 0.5 g/L significantly
reduced the percentage of losses and damaged tubers after three months of
storage, and both concentrations (0.5 and 1 g/L) significantly reduced this
trait after five months of storage. Also, both concentrations significantly
increased the total carbohydrate content in tubers after three months of
storage. The higher concentration increased tuber hardness significantly after
five months of storage compared to the no-soaking treatment.

-The use of nano-calcium fertilizer at a concentration of 2.5 g/L significantly
reduced the percentage of losses and damaged tubers and significantly
increased the total carbohydrate content in tubers. Both concentrations (1.5
and 2.5 g/L) significantly increased the percentage of starch and dry matter
in tubers. However, after three months of storage, both concentrations
significantly increased vitamin C content only when compared to the low
concentration. After five months of storage, both concentrations significantly
increased tuber hardness while significantly reducing the percentage of
sprouting compared to the no-spray treatment.

Anatomical Traits:

-There were no significant differences in cortex thickness at harvest between
the two varieties. However, EL-Beida variety showed a significant increase
in cortex thickness compared to the Montreal variety after five months of
storage. Cortex thickness decreased significantly during storage for five
months compared to its thickness at harvest.

-Spraying with nano-calcium fertilizer at both concentrations of 1.5 and 2.5
g/L significantly increased cortex thickness at harvest and after five months
of storage.
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