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Figure 1. Cumulative distribution of manufactured urea nanoparticles
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Figure -2: Preparation of urea (converting regular urea to nano urea)
(a) 2D view of a urea nanostructure, (b) 3D view of a urea nanostructure
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Table 1: Testing the effectiveness of the effect of nano and regular urea and fungicide on
the pre-storage moisture content of yellow maize yield resulting from the field

experiment

governorates | Nano urea Regular urea fungicide Control L.S.D
Babil 22.79 26.6 26.85 35.15 0.963
Kirkuk 23.73 27.28 29.45 35.51 1.029
Baghdad 23.71 27.11 28.49 34.06 1.022
Al-diwaniyah 22.37 26.44 26.71 33.15 0.629
Anbar 22.67 25.99 26.78 33.12 1.098
Wasit 22.65 26.39 26.56 33.05 1.095
Dhigar 22.52 26.71 26.43 32.88 1.260
Salahaldin 22.87 26.71 26.59 33.42 0.509

L.S.D 0.696 0.963 0.780 1.106

Ho g llly bbg o587 gl & el s dely) die ade Jpad) @ sb) i o) OF SUL gl

closl g @ s e O das 15 4SS sk ghile 3 99(15.55 (15.75) 5 % (35.15 (35.51)
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Table 2: Testing the effectiveness of the effect of nano and regular urea and the
fungicide on the moisture content after storage of yellow corn grains resulting
from the field experiment

governorates Nano urea | Regular urea fungicide Control L.S.D
Babil 9.10 9.78 9.63 15.16 1.497
Kirkuk 10.96 11.74 11.56 15.55 1.800

Baghdad 10.81 12.50 11.64 15.75 1.254

Al-diwaniyah 8.29 9.93 10.65 15.01 1.014
Anbar 9.47 10.21 10.64 15.54 0.978
Wasit 9.35 9.78 9.82 14.72 1.446
Dhigar 9.56 10.8 10.65 15.03 0.750

Salahaldin 10.57 11.63 12.5 15.44 0.424
L.S.D 0.886 1.035 1.022 1.455
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Table 3: Efficiency of the effect of nano and regular urea and the fungicide on the

percentage of toxin reduction during the storage period of yellow corn grains

resulting from the field experiment

AFB1/ ppb concentration % AFB1
governorates Treatment Before storage After storage reduction
3 months
Nano urea 0.00 1.94 90.36
Anbar fungicide 0.00 2.96 85.19
Regular urea 0.00 4.20 79.006
Control 0.00 20.08 0.00
L.S.D =0.00 L.S.D = 1.65** L.S.D=2.454
Nano urea 0.00 1.93 94.48
fungicide 0.00 3.93 88.75
Baghdad Regular urea 0.00 420 87.99
Control 0.00 35.02 00
L.S.D =0.00 L.S.D =1.35** L.S.D=0.738
Nano urea 0.00 0.30 99.39
. fungicide 0.00 9.60 80.98
Salahaldin Regular urea 0.00 14.10 72.01
Control 5.64 50.00 00
L.S.D= 0.63* LSD =19.78** | L.S.D=4.954
Nano urea 0.00 0.41 99.31
. fungicide 0.00 2.20 80.2
Wasit Regular urea 0.00 3.81 74.26
Control 8.31 16.55 00
L.S.D = 0.22** L.S.D =0.31** L.S.D=38.29
Nano urea 0.00 1.67 94.82
. fungicide 0.00 3.40 89.34
Kirkuk Regular urea 0.00 4.33 86.59
Control 12.07 32.54 00
LSD = 1.22** L.S.D =3.32** L.S.D=2.393
Nano urea 0.00 3.00 92.63
Babil fungicide 0.00 4.90 87.96
Regular urea 0.00 5.50 86.49
Control 2.81 40.80 00
L.S.D = 0.25* L.S.D = 2.06** L.S.D=1.124
Nano urea 0.00 2.43 91.22
. . fungicide 0.00 4.28 84.24
Al-diwaniyah g0 1o irea 0.00 5.67 79.01
Control 3.11 27.19 00
L.S.D=0.09** L.S.D =1.98** L.S.D=2.963
Nano urea 0.00 0.87 95.16
Dhigar fungicide 0.00 1.81 90.60
Regular urea 0.00 2.57 85.54
Control 5.11 18.28 00
L.S.D= 0.11** L.S.D =1.94** L.S.D=2.774
L.S.D =(0.05) L.S.D=11.924

Al kil o8 b & lead dms ) Jlps) 3 8 liST 8T S a8 Lol OF el il e LS,
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ABSTRACT

This study was conducted in a number of extension centers in the governorates
of Iraq (Anbar, Baghdad, Babil, Al-diwaniyah, Dhiqgar, Kirkuk, Salah al-Din, and
Wasit) with the aim of spraying nano- and regular urea and fungicide Zoxis 250 g/ L
at the stage of physiological maturity to prevent the fungus Aspergillus flavus from
producing aflatoxin B1 and Reducing it, as the results showed the efficiency of nano-
urea in reducing the moisture content, as it reached 22.37% (before storage) and 8.29%
(after storage), compared to distilled water, which gave the highest moisture content in
grains, reaching 35.51% before storage and 15.75% (after storage). The results showed
that nanourea achieved high efficiency in reducing aflatoxin in Salah al-Din
Governorate, reaching 99.39 parts per billion, while Anbar Governorate recorded the
lowest aflatoxin reduction rate, reaching 90.36 parts per million. The fungicide and
regular urea treatments also achieved clear significant differences compared to the
control treatment, with a lower reduction percentage compared to the nuclear urea
treatment.

Keywords: Mycotoxin. Asprgillus flavus, Aflatoxin B1, Urea, Nanoparticles, Fungicide.
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