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The study was carried out in the wood canopy of the nursery of the
Department of Forestry Sciences at the College of Agriculture and Forestry /
University of Mosul for the period from March to December 2022 on
Callistemon viminalis seedlings with the aim of studying the effect of both
pot size and different concentrations of nanofertilizer on the growth and
development of seedlings.

Two-year-old seedlings were planted in pots of different sizes: small (3
litres), medium (9 litres), large (12 litres) and then treated with NPK
nanofertilizer at concentrations (0, 2, 4 gm .L™'"). The results obtained can be
summarized as follows: follows:

The results showed that there were significant differences in the effect
of single and overlapping treatments on all the studied traits. The large pot
size gave the highest increase in seedling height, stem diameter, number of
shoots, and number of leaves, reaching respectively (114.85 cm, 9.82 mm,
28.44 shoots, 927.00 leaves). Raising the concentration of NPK
nanofertilizer to (4 gm .L™") had a significant effect on all the studied traits
and gave the highest increase in seedling height, stem diameter, number of
shoots, and number of leaves, which were respectively (124.4 cm, 10.25 mm,
27.57 shoots, 1039.40 leaves). The binary interaction between the size of the
large pot and the concentration (4 gm.L™") of nanofertilizer gave the highest
results for the characteristics (increase in seedling height, stem diameter,
number of shoots, and number of leaves). The values were, respectively,
(131.73 cm, 12.06 mm, 39.06 shoots, 1181.4 leaves). With regard to the
character of the fresh weight of the vegetative group, the size of the medium
pot gave the highest weight, reaching 86.17 gm , but it did not differ
significantly from the size of the large pot. The concentration (4 gm per liter-
1) of nanofertilizer gave the best fresh weight of the vegetative group,
amounting to 107.80 gm , and the double interaction gave Between the size of
the medium pot and the concentration of 4 gm of nanofertiliser, the best fresh
weight reached 121.18 gm . As for the dry weight of the vegetative system,
the size of the large pot did not differ significantly from the size of the
medium pot, and the large size gave the highest vegetative dry weight,
amounting to (50.90 gm ), and the concentration gave 4 gm per liter. 1 of the
NPK nanofertilizer gave the highest vegetative dry weight of (61.59 gm ). As
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for the binary interaction, the interaction between the size of the large pot and
the concentration (4 gm of .L™") gave the highest dry weight of 68.78 gm .

As for the relative moisture content of the leaves, the results showed a
significant effect of the studied factors on the relative moisture content of the
leaves of the Al-Batal leaf seedlings. No significant differences appeared
between the size of the large pot and the medium size in the relative moisture
content of the leaves of the Al-Batal leaf, and the size of the large pot gave
the highest moisture content. Relative amounted to (93.89%). As for the effect
of treatment with different concentrations of NPK nanofertilizer, the
concentration (4 gm .L™") gave the highest relative moisture content, reaching
(98.69%). As for the bilateral interaction between the studied factors, the
highest relative moisture content in the leaves of the Batal tree seedlings was
recorded when interacting between the pot of medium size and the
concentration (4 gm .L™") of 104.60 gm.

As for the leaf area, no significant differences appeared between the
size of the large pot and the medium size in this trait. As for the
concentrations of the nanofertilizer NPK, the results showed that there was a
significant effect of the different nanofertilizer concentrations on the trait of
the leaf area, and the concentration (4 gm L") gave the highest leaf area. It
reached (0.033 cm’®). Regarding the binary interaction between the different
pot sizes and the concentrations of the nanofertilizer NPK, the results showed
that there was a significant effect of the binary interaction on the leaf area
characteristic. The interaction between the medium pot size and the
concentration of the nanofertilizer (4 gm .L™'") gave the highest leaf area
amounting to (0.043) and differed significantly from the rest.

As for the length of the root, the diameter of the main root, the number
of roots, the fresh weight of the root system, and the dry weight of the root
system, the results showed significant differences for the factors studied. The
results showed an increase in the length of the root, the diameter of the main
root, the number of roots, the fresh weight of the root system, and the dry
weight of the root system with the increase in the size of the pot. The size of
the large pot recorded the largest average for the studied traits, reaching
(75.33 cm seedling™) and (13.63 mm) (12.88 roots). Seedlings™, (54.01 g) and
(23.46 g), respectively.
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As for the NPK nanofertilizer concentrations, the results showed a
significant effect of the different nanofertilizer concentrations on root length,
main root diameter, number of roots, fresh weight of the root system, and dry
weight of the root system, which amounted, respectively, to (84.77 cm
seedling-1, 14.94 mm, and 13.55 mm). Seedling root ', 53.38 gm and 25.43

g).

Regarding the bilateral interaction between pot size and nano-fertilizer
concentrations in the studied factors, the results showed that the highest rate
of root length, main root diameter, number of roots, fresh weight of the root
system, and dry weight of the root system occurred when the interaction
between the large pot size and the nano-fertilizer concentration (4 gm .L™)
occurred. It reached, respectively, (92.00 cm, seedling'l, 16.98 mm, 16.66 cm,
seedling root”', 68.21 g, and 34.34 g).

As for the content of nitrogen, phosphorus and potassium in the leaves,
the results showed significant differences for the factors studied. The results
showed that there was a significant effect of the size of the pot on the content
of the leaves of nitrogen, phosphorus and potassium, as their percentages in
the leaves increased with the increase in the size of the pot, and the seedlings
grown in the large pot gave the highest percentage of nitrogen, phosphorus
and potassium in the leaves of the Batal brush seedlings, which amounted,
respectively, to (1.337% and 0.323). % and 0.847%. As for the effect of
neutral NPK nanofertilizer concentrations on the leaf content of nitrogen,
phosphorus, and potassium, the leaf content of nitrogen, phosphorus, and
potassium increased with increasing nanofertilizer concentrations, and the
concentration (4 gm .L') gave the highest leaf content of nitrogen,
phosphorus, and potassium, reaching (1.504%, 0.329%, and 1.020%),
respectively. As for the interaction between the size of the pot and the
concentrations of the nano-fertilizer NPK, the results showed that there was a
significant effect of the interaction on the leaves’ content of nitrogen,
phosphorus, and potassium. The interaction between the size of the large pot
and the concentration of the nano-fertilizer (4 gm .L™') gave the highest results
(1.952%, 0.398%, and 1.322). %) Leaves content of nitrogen, phosphorus and
potassium, respectively.

Regarding the leaves' total chlorophyll content, the results showed
significant differences for the studied factors in the leaves' total chlorophyll
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content. The results showed that there was a significant effect of pot size on
the leaves’ total chlorophyll content, and the large pot size gave the highest
total chlorophyll content, amounting to (1.849 mg/100 gm fresh weight).

As for the concentrations of the nano-fertilizer NPK, the concentration
(4 gm .L™") gave the leaves the highest total chlorophyll content, amounting to
(1.972 mg/100 gm of fresh weight). As for the binary interaction between the
different pot sizes and the concentrations of the nano-fertilizer NPK, the
results showed that there was a significant effect of the binary interaction in
Characteristics of the total chlorophyll content of the leaves. The interaction
between the size of the large pot and the concentration of the nanofertilizer (4
gm L") gave the highest total chlorophyll content of the leaves, reaching
(3.288 mg/100 gm fresh weight) and it differed significantly from the rest of
the interactions.
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