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Summary 

     The experiment was carried out at vegetable field belong to  College of 
Agriculture and Forestry / University of Mosul/ Tourist forest area , during 
the  growing season (2022-2023) , The experiment included a study of three 
factors, first was two cultivars of cauliflower  (Narges and Ice ball). The 
second factor included three planting distances (35, 40, 45) cm between one 
plant and another. The third factor was Nano-boron fertilizer with three 
concentrations of 0, 30 and 60 mg L-1. Plants treated with Nano-boron 
fertilizer  during three stages of plant growth: - The first after two weeks of 
transplanting, the second and third stages with a 15-day interval between 
addition and another , thus the experiment involved 18treatments (2 × 3× 
3).which conducted in  a Split-Plot system within Randomized Complete 
Block Design, cultivars were placed in the main plots and the interaction 
between  planting distances and Nano-boron fertilizer  in sub-plots and each 
treatment was repeated three times . All results were statistically analysis 
and compared the means according to the Duncan multiple range test at a 
0.05 probability level. 

The result can be summarized as follow :- 

Vegetative growth Characteristics: 

- Plants of Narges  cultivar were significantly superior as compare to Ice ball 
plants in most of the vegetative growth characteristics represented by 
number of leaves, leaf area, total chlorophyll content in leaves, percentage of 
dry matter in leaves and dry weight of the root where the values of these 
traits in the superior variety were 24.67 leaf plant-1, 8725.3 cm2 plant-1 26.48 
mg ml suspension-1, 15.70 %, 62.44 gm plant-1, respectively for each trait.
While the plants of Ice ball cultivar were significantly superior as copare to 
the plants of the Narges cultivar in plant height, which reached 83.56 cm 
plant-1. 

- Cultivation of plants at a distance of 45 cm led to recording the highest 
significant values in plant height, number of leaves, leaf area, and total 
chlorophyll content in leaves , It reached 80.98 cm Plant-1, 24.58 cm Plant-1, 
9058.3 cm2 Plant-1, 31.73 mg ml suspension-1, respectively, for each trait 
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compared to the two distances of 35 and 40 cm, except for the number of 
leaves characteristic, as it did not differ significantly with the distance of 40 
cm in this characteristic. 

-  The use of Nano-boron fertilizer at concentration of 60 mg L-1 resulted in a 
significant increase relative to the control treatment and a concentration of 
30 mg L-1 in all the characteristics of vegetative growth represented by plant 
height, number of leaves, leaf area, total chlorophyll content in leaves and 
root dry weight the values of these traits, respectively, when using a high 
concentration of Nano-boron fertilizer, were 80.67 cm plant-1, 24.90 cm 
plant-1 leaf, 9104.9 cm2 plant-1, 29.31 mg ml suspension-1, 16.26%, 60.64 g 
plant-1 , As for the low concentration of boron Nano-fertilizer, it led to a 
significant increase in the total chlorophyll content of the leaves, the leaf 
area and the dry weight of the roots when compared with the control plants 
only. 

- Significant effects appeared when the cultivars interact with the planting 
distances in all studied vegetative growth traits. where it was observed that 
the best significant values were recorded in most of the studied vegetative 
growth traits when the Narges cultivar interact with the planting distance of 
45 cm. 

- The best binary interactions between cultivars and Nano-boron fertilizer in 
most of the vegetative growth characteristics were recorded in the case of 
the interaction of Narges cultivar with the use of a concentration of 60 mg L-

1 of this fertilizer. 
- As for the best significant values for most of the vegetative growth 

characteristics in the case of bilateral interaction between planting distances 
and Nano boron fertilizer, it was reached at the interact distance of 45 cm 
and a concentration of 60 mg L-1 of Nano boron fertilizer. 

- Most of the triple interactions of the studied factors were consistent with the 
single effect or the effect of the binary interaction on the vegetative growth 
characteristics the significant effect appeared when the cultivar interact with 
planting distance and Nano-boron fertilizer where Narges cultivar plants 
planted at a distance of 45 cm and sprayed with Nano-boron fertilizer at a 
concentration of 60 mg L-1 gave the highest values and in most of the 
studied vegetative growth characteristics. 
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Quantitative and qualitative characteristics 

- The Ice ball cultivar had a significant decrease in the number of days 
required for the formation of curds, the date of maturity and harvesting of 
20% of the curds and a significant increase in the copact of the curds 
compare to the Narges cultivar, where the values of this trait were 120.92 
days, 138.15 days, and 4.72 degrees, respectively, for each trait , while the 
Narges cultivar plants were significantly superior copare to the Ice ball 
cultivar plants in the average plant yield, total yield of the curds, and the 
percentage of dry matter in the curd the values of these traits were 1814.46 
gm curd-1, 57.209 tons ha-1, 7.49% respectively for each trait. 

- The plants grown at a distance of 45 cm had a significant decrease in the 
number of days required for curds formation and a significant increase in 
the average plant yield and it reached 122.55 days and 1881.90 gm plant-1, 
respectively, for each trait. While the cultivation of plants at a distance of 
35 cm led to a significant increase in the plant yield amounted to 58.434 
tons ha-1. 

- The concentration of 60 mg L-1 of Nano-boron fertilizer exceeded the 
highest significant values in the average plant yield, total yield of the curds, 
color of the curds and the thickness of the curds the values of these traits 
were 1903.89 g plant-1, 59.784 tons ha-1, 4.62 degrees curd-1, 14.24 cm 
curd-1, respectively for each trait . While the concentration of 30 mg L-1 had 
the highest significant values in the circumference of the curd and the 
percentage of dry matter in the curd, which amounted to 65.76 cm curd-1, 
7.20%, respectively, for each trait. 

- Most of the effects of the binary and triple interactions of the studied 
factors were consistent with the effect of the single factors and in most of 
the characteristics of the quantitative and qualitative yield , In general, the 
best treatment among the factors studied in the characteristics of the yield 
was as follows :- In terms of the speed of formation of curds, the date of 
maturity and harvesting of 20% of the flowering curds were obtained when 
the plants of the Ice ball cultivar were interact with a distance of 45 cm and 
a concentration of 60 mg L-1 of Nano-boron fertilizer . In traits of average 
weight of the total and the marketing curd obtained from the treatment of 
interact between the cultivar Narges, planting distance of 40 cm, and the 
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concentration of 60 mg L-1 of Nano-boron fertilizer. As for the best triple 
interaction treatment in the total and marketing yield of curds per unit area, 
it was recorded when the Narges cultivar was interact with a distance of 35 
cm and a high concentration of Nano-boron fertilizer. 

chemical properties 

Plants treated with a concentration of 30 mg L-1 Of the boron nano fertilizer, 
the highest value was significant in the leaf content of the boron element, 
reaching 44.83 mg kg-1, While the plants treated with a concentration of 60 
mg L-1 were recorded highest significant value in the content of the pink 
tablets of the boron element, which amounted to 53.41 mg L-1 . 
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