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Abstract

Abstract

This experiment was carried out using Aquaponic technology,
inside the greenhouse of one of the private nurseries, for the period from
1/11/2023 to 25/4/2024.The units are designed within a closed water
recycling system using NFT (Nutrient film technique systems) And
Connected to mechanical and biological filter tanks, as well as fish tanks,
with the aim of studying the effect of chemical nano fertilizers (chelated
super-nanofertilizer and NPK nano-chelated fertilizer), as well as using
green synthesis technology to make nano-fertilizer from the crude extract
of the Nile flower plant (Eichhornia crassipes), by adding iron oxide
nanoparticles, On the growth and propagation of the pothos plant
(Epipremnum aureum), as well as its effect on the growth of goldfish
(Carassius auratus). Spraying vegetative total (only) of the pothos plant
with the studied fertilizers (each factor treatment was added separately).

The Aquaponic farming units were distinguished according to the
type of fertilizer used, and included: the Aquaponic farming units that
sprayed their plants with distilled water (control), the Aquaponic farming
units that fertilized their plants with the super-nano chelated fertilizer (1
KHAZRA) at a concentration of 1 g L', the Aquaponic farming units that
fertilized their plants With chelated NPK nanofertilizer (KHAZRA 2) 20-
20-20 at concentration 1 g L', aquaponics units that fertilized their plants
with Nile flower nano extract fertilizer at a concentration of 1 ml L. A
completely randomized design was used to carry out the research. The
results obtained indicated:

First: The effect of the studied nanofertilizers on vegetative and root
growth, some chemical compounds, and some elements in the pothos
plant (E. aureum):

The study showed that the treatment with the raw Nile flower
nano-fertilizer was significantly superior in terms of the height of the
pothos plant, followed by the chelated super-nano fertilizer, reaching
(26.33 and 24.67) cm, respectively, compared to the lowest significant
values when treated with the chelated NPK nano-fertilizer and the
comparison treatment.While the best significant values for number of
leaves, stem diameter, and surface area of leaves were when treated with
Nile flower nano extract fertilizer, which amounted to (6.68) leaf/plant,
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6.10 mm, and 104.61 cm’, respectively, While the highest values were
for the wet and dry weights of leaves and roots, the length of the longest
root, and the number of roots when using any type of nanofertilizer,
compared to the least significant values for the comparison treatment.

The significant effect of the studied treatments was observed on the
chemical content. The rate of both chlorophyll and carotene pigments and
the percentage of protein and nitrogen increased, followed by the super
nano chelate treatment, on the other hand, it was observed that the rate of
carbohydrates and potassium was not significantly affected by any type of
nanofertilizer used, while the phosphorus element had the best results
when using any type of nanofertilizer, compared to the lowest values for
the comparison treatment.

Second: The effect of the studied nanofertilizers on water quality
characteristics and the growth and tissue of goldfish kidneys:

The results showed that treatment with fertilizers significantly
affected the quality of the water used within the Aquaponic system, and
was within the optimal limits for raising ornamental goldfish when
fertilized with any type of fertilizer studied, The average pH in the fish
tanks ranged between (7.15-7.24), the average temperature ranged from
(20.47-21.7) °C, the average electrical conductivity ranged from (23.28-
97.30) uM/cm, and the percentage of dissolved salts ranged between
(9.14-15.97) ppm during the months Experience.

The applied fertilizers affected the growth and survival of goldfish
(C. auratus), as it was noted that the highest percentage of increase in fish
weight was in the tanks whose plants were treated with Nile flower nano
extract fertilizer, followed by the chelated super nano fertilizer, and they
were (72.12 and 68.16%), respectively, In contrast, the lowest percentage
of increase in fish weight was in the tanks treated with the control
treatment, followed by the tanks treated with the chelated NPK
nanofertilizer, as it reached (60.30 and 56.71%) respectively, while the
best percentage of fish survival was in the tanks whose plants were
treated with green synthetic fertilizer extracted from Nile Flower reached
100%.The results of the histological study of the kidneys of fish raised in
aquaponics tanks and connected through wastewater recycling pipes for
fish waste with plant cultivation units (NFT technology), plants fertilized
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with chemical nanofertilizers, and nano-Nile flower extract in goldfish
kidney tissue showed that, Through anatomical sections, the positive
effect of the crude nano extract of the Nile flower plant and the super
nano fertilizer chelated with them, as the proximal convoluted tubules,
distal tubules, renal glomerulus, and Bowman’s capsule were normal.
While the highest rate of histopathological changes was observed in the
kidney tissue of fish that lived in tanks whose plants were fertilized with
the chelated NPK nanofertilizer, the most important of which were focal
infiltration of inflammatory cells, as well as the occurrence of necrosis of
renal tubules in the area of tubular epithelial cells with destruction and
necrosis in the glomerulus, an increase in the area of Bowman’s capsule,
and the activation of melanocytic macrophage centers, Likewise,
pathological histological changes were observed in the control treatment,
as it was observed that there was clear vacuolar degeneration of the
proximal and distal convoluted tubules, a clear shrinkage of the kidney
glomeruli, and the activation of melanocytic macrophage centers.

Third: Molecular diagnosis of Pothos plant and Nitrosomonas
bacteria:

The pothos plant cultivated in Nineveh Governorate was identified
molecularly using the polymerase chain reaction and using the
specialized primer pair (ITS1 and ITS4). The diagnosis was registered in
the World GenBank under the number (OP604476.1). The match rate was
98.57% with the isolates registered in America and 100. % with isolates
recorded in Korea.

Ammonia-oxidizing bacteria (Nitrosomonas) were isolated
and molecularly identified using polymerase chain reaction and
using the primer pair (5'- AGAGTTTGATCCTGGGCTCAG-3' F:)
(5'- GGTACCTTGTTACGACTT- 3' R:) and two strains were obtained,
namely (communis) and registered in a bank. Global gene number
(CP011451.1) was reported The match rate was 99% with the Greek
isolate, and the match rate was 96% with the German isolate, and the
strain (Europaea) was registered in the Global GenBank under the
number (NR117649.1). A match rate of 99-95% was found with the
isolates registered in the GenBank for the same strain.



