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Abstract

A field experiment was carried out at the Agricultural Research Station of the College
of Agriculture - University of Anbar in Ramadi - Albu Aithah region during the winter
season of 2021. The experiment included 16 treatments resulting from an interaction
between spraying four concentrations of boron, which are 0 (without addition), 25, 50,
and 100 mg B L, abbreviated as (B0, B1, B2, B3) in sequence. In addition to that,
four concentrations of mannitol sugar, which are 0, 10, 15, and 20 gm L%, abbreviated
as (M0, M1, M2, M3) in sequence, were also used. In the experiment, a completely
randomized block design (RCBD) was used, including three sectors. Each sector
contained 16 experimental units. The study was conducted to discover the effect of the
interaction between several concentrations of boron and mannitol on the content of
nitrogen, phosphorus, potassium, boron, and protein in cauliflower pink discs. The
results indicated that spraying boron at a concentration of 50 mg L™ led to a significant
increase in the ionizing ratio of nitrogen, phosphorus, and protein, which amounted to
3.068%, 0.3566%, and 19.16%, respectively. The highest concentration of potassium
was 2.946%, and boron reached 21.17 mg kg when spraying boron at a concentration
of 100 mg L*. The results also showed that spraying mannitol sugar at a concentration
of 20 g L™ led to a significant increase in the percentage of nitrogen, phosphorus, and
potassium, with 3.241%, 0.402%, and 3.280%, respectively. The concentration of
boron in the pink tablets was 18.58 mg kg. The nutritional value of cauliflower was
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highest when spraying boron at a concentration of 50 mg L and mannitol sugar at a
concentration of 15 gm Lt (M2B2). The content reached 3.621%, 0.4377%, 3.337%,
and 22.627% for nitrogen, phosphorus, potassium, and protein, respectively, while the
highest concentration for boron was at the interaction between spraying 100 mg L of
boron and 20 gm L mannitol (M3B3), which reached 23.33 mg B kg dry matter.

Keywords: Micronutrients, Boron, Mannitol Sugar, Cauliflower.
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The results of Table 1 showed the effect of spraying boron and mannitol on the percentage of nitrogen
in the flowering discs of cauliflower plants. The average percentage of nitrogen when spraying boron
B2 at a concentration of 50 mg L was significant, as the percentage reached 3.068% and did not differ
significantly from treatment B3 at a concentration of 100 mg L., which reached 3.020%, while they
were significantly superior to the concentrations of 0 and 25 mg L-'which amounted to 2.638 and
2.757%, with an increase rate of 4.51, 16.30, and 14.48% for each of the B3.B2 treatments. B1
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respectively in comparison with the control treatment (B0), which gave the lowest average percentage
of nitrogen, amounting to 2.638%.
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0.3042 0.3720 0.3267 0.2737 0.2443 B0 (0)
0.3169 0.3763 0.3567 0.2860 0.2487 B1 (25)
0.3566 0.4263 0.4377 0.3050 0.2573 B2 (50)
0.3487 0.4330 0.3853 0.3160 0.2607 B3 (100)

0.4019 0.3766 0.2952 0.2527 L gial)

M x B B M

0.01959 0.00904 0.01409 L.S.D

The results of Table 2 show the effect of spraying boron and mannitol on the percentage of phosphorus
in the flowering discs of cauliflower plants. The boron spray treatments led to a significant increase in
the average percentage of phosphorus, and when spraying boron B2 at a concentration of 50 mg L, the
percentage reached 0.3566%, followed by spraying boron B3 at a concentration 100 mg L™, which
amounted to 0.3487%, while they were significantly superior to BO and B1, i.e. the concentrations of 0
and 25 mg L, which amounted to 0.3042% and 0.3169%, respectively. With an increase rate of 4.17%,
17.22%, and 14.62% for each of the B1 treatments. And B2 and B3 sequentially.
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b giall M3 (20) M2(15) M1(10) MO (0)
2.738 3.260 3.250 2.427 2.014 BO (0)
2.773 3.273 3.253 2.530 2.037 B1 (25)
2.895 3.290 3.337 2.710 2.244 B2 (50)
2.946 3.297 3.280 2.813 2.394 B3 (100)
3.280 3.280 2.620 2172 b gial)
M x B B M
0.2453 0.0992 0.2022 L.S.D

The results of Table 3 show the effect of spraying boron and mannitol on the percentage of potassium
in the flowering discs of cauliflower plants. Boron spraying treatments led to a significant increase in
the average percentage of potassium concentration when spraying boron at a concentration of 100 mg
L™ B3, as the percentage reached 2.946% and did not differ significantly from it. When spraying boron
at a concentration of 50 mg L™ (B2), the percentage reached 2.895%, while it was significantly superior
to the treatments B0 and B1, i.e. the concentrations of 0 and 25 mg -, which amounted to 2.738% and
2.773%, respectively. The percentage increase was 1.27%, 5.73%, and 7.59% for each of the B1, B2,
and B3 treatments, respectively, compared to the comparison treatment, BO.
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18.33 20.33 20.33 18.00 14.67 B2 (50)
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18.58 17.75 16.67 14.08 B il
M x B B M
1.549 0.813 0.811 L.S.D

The results of Table 3 show the effect of spraying boron and mannitol on the percentage of potassium
in the flowering discs of cauliflower plants. Boron spraying treatments led to a significant increase in
the average percentage of potassium concentration when spraying boron at a concentration of 100 mg
L B3, as the percentage reached 2.946% and did not differ significantly from it. When spraying boron
at a concentration of 50 mg L* (B2), the percentage reached 2.895%, while it was significantly superior
to the treatments BO and B1, i.e. the concentrations of 0 and 25 mg L, which amounted to 2.738% and
2.773%, respectively. The percentage increase was 1.27%, 5.73%, and 7.59% for each of the B1, B2,
and B3 treatments, respectively, compared to the comparison treatment, BO.
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.%62.16 cxly

Al QB (b (gl Aughall Asaaill b Laghas Jahailly Jsisbally Giasdl) oty 5l 05 Jges
(%) Jaslidl) el

B gial M3 (20) M2(15) MZ1(10) MO (0)
16.500 18.860 18.343 14.843 13.953 BO (0)
17.286 19.103 18.537 17.193 14.310 B1 (25)
19.169 21.587 22.627 17.803 14.660 B2 (50)
18.872 21.770 20.837 18.090 14.793 B3 (100)
20.330 20.086 16.983 14.429 B gial
M x B B M
1.0179 0.4559 0.7618 L.S.D

The results of Table 5 show the effect of spraying boron and mannitol and their interaction on the
percentage of protein in the flower pods of cauliflower plants. It is noted from the results of the table
that there is a significant effect of spraying boron with different concentrations on the average percentage
of protein in the pink tablets, as the average percentage of protein reached 17.286%, 19.169%, and
18.872% for each of the treatments B1, B2, and B3, with an increase rate of 4.76%. 16.17% and 14.37%,
respectively, compared to treatment BO, which gave the lowest average of 16.500%.
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Sl aliial sy L3l oS ) ol Jals Al LSl a8 oSadl) Jie ) Jals
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