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Abstract 
This study aimed to evaluate the effects of applying the 

organic soil salinity corrector Neutra-Sol 335 and boron 

fertilization at different levels on vegetative growth 

characteristics and yield performance of broccoli (Brassica 
oleracea var. italica). The experiment was conducted 

during the winter growing season of 2023–2024 in the 

vegetable field of the Department of Horticulture and 

Landscape Engineering, College of Agriculture, Al-Qasim 

Green University. The study was arranged in a randomized 

complete block design (RCBD) with a factorial layout and 

three replications. The treatments included three levels of 

salinity corrector (0, 10, and 20 mL L⁻¹) and three levels of 

boron (0, 5, and 10 mL L⁻¹), which were applied through the 

drip irrigation system. The results showed significant 

effects of salinity corrector and boron application, as well 

as their interaction, on most of the evaluated growth and 

yield parameters. Application of the salinity corrector at 

20 mL L⁻¹ significantly increased leaf number, chlorophyll 

content, and dry matter percentage compared with the 

control treatment. Boron fertilization, particularly at 10 

mL L⁻¹, improved photosynthetic performance and 

increased head weight and head diameter. The combined 

treatment of 20 mL L⁻¹ salinity corrector and 10 mL L⁻¹ 
boron produced the highest values for most measured  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

traits, including maximum head weight (497.7 g) and total 

yield (9.707 t ha⁻¹), significantly exceeding most other 

treatment combinations. These findings highlight the role 

of salinity corrector and boron fertilization in improving 

soil physicochemical properties, enhancing nutrient 

availability, and ultimately promoting plant growth and 

yield. 

Keywords: Brassicaceae, green vegetables. soil salinity, organic 

fertilization, Broccoli   
 

1. Introduction 
Broccoli (Brassica oleracea var. italica) is one of the most important 
winter vegetables in the Brassicaceae plant family. Its cultivation 
dates back approximately 2,700 years in the Mediterranean region 
and parts of Asia. Globally, broccoli ranks 31st in production, with 
China leading the world with 37.21% of global output. Iraq’s 
production is estimated at 12,361 tons, representing about 0.05% of 
the world total (FAO, 2020). 
Broccoli is primarily cultivated for its edible flower heads, which are 
consumed at the bud stage along with their thick, tender stalks. 
Broccoli is highly nutritious and contains numerous nutrients and 
vitamins (Thapa & Rair, 2012), including proteins, carbohydrates, 
glycosides, and antioxidants, particularly glucosinolates, which are 
present in high concentrations. Glucosinolates are broken down 
into sulforaphane, which has shown effectiveness against cancer as 
well as osteoporosis. Broccoli is also a vitamin-rich vegetable 
containing vitamins A and C, folic acid, niacin, and riboflavin (Roni 
et al., 2015). In addition to essential elements such as calcium, iron, 
sodium, phosphorus, and potassium, broccoli possesses both 
nutritional and therapeutic value. It acts as a natural antimicrobial 
agent, helps regulate blood sugar levels, lowers cholesterol, supports  
 
 
 
 
 
 
 

Significance | This study demonstrates integrated salinity correction 

and boron nutrition strategy improving broccoli productivity, soil quality, 
and nutrient efficiency under salinity-affected agricultural conditions.  

*Correspondence.  Mohammed Ali Al-Zaidi, Department of 
Horticulture and Landscape, Faculty of 
Agriculture, University of Al- Qasim Green, 
Babylon, Iraq.  
 E-mail: ali.abdullqadir@agre.uoqasim.edu.iq 

 
 
 
Editor Russel Mohammad, Ph.D., And accepted by the Editorial Board 28 
December 2025 (received for review 22 October 2025) 
 

Author Affiliation.  
Department of Horticulture and Landscape, Faculty of Agriculture, University of Al- 
Qasim Green, Babylon, Iraq. 
 
Please cite this article.  
Sachet, T. F., Al-Taee, Z. T., Al-Zaidi, A. A. M. A. (2025). "Efficacy of Soil Salinity 
Corrector and Boron for Better Growth and Yield of Broccoli Brassica oleraceae var. 
Italica", Applied Agriculture Sciences, 3(1), 1-6, 10680 

   
3066-3407/© 2025 APPLIED AGRICULTURE SCIENCES, a publication of Eman Research, USA. 

This is an open access article under the CC BY-NC-ND license. 
(http.//creativecommons.org/licenses/by-nc-nd/4.0/). 

(https./publishing.emanresearch.org). 
 



APPLIED AGRICULTURE SCIENCES                                                                RESEARCH 
 

https://doi.org/10.25163/agriculture.3110680                                                              1–6 |APPLIED AGRICULTURE SCIENCES| Published online 30 December 2025  

 
 

bone formation, and protects against heart and retinal diseases 
(Kirsh et al., 2007). Due to its nutritional and medicinal 
importance, improving both qualitative and quantitative yield 
performance of broccoli is necessary through various agronomic 
practices. Among these practices is the application of certain 
organic compounds to soil during broccoli growth stages. Salt 
correctors consist of blends of organic materials capable of reacting 
with and breaking down calcium carbonate present in the soil. The 
released calcium, along with calcium supplied by the compound 
itself, displaces sodium from clay complexes, allowing sodium to 
move into the soil solution and subsequently be leached out. This 
process improves physicochemical soil properties, increases 
aeration, and enhances cation exchange capacity. 
Broccoli also contains zinc, which plays a critical role in root growth 
and development, as well as plant salinity resistance, since it is 
involved in enzyme formation and the synthesis of proteins and 
nucleic acids (Taheri et al., 2020). 
Boron, on the other hand, is an essential micronutrient for all 
plants. It is relatively immobile within the plant (Oertli & 
Richardson, 1970) and plays an important role in maintaining 
soluble calcium and regulating the absorption of calcium and 
potassium. Boron also facilitates sucrose and carbohydrate 
transport within the plant body (Mohammed & Younes, 1991). 
Furthermore, boron contributes to nitrogen metabolism, RNA 
synthesis, and plant hormone formation. It also helps maintain 
water balance and increases vitamin C and vitamin B complex 
content within cell sap (Mahler, 2004). 
The present study was conducted to evaluate the effects of different 
levels of organic salt corrector compounds applied in combination 
with boron fertilization on growth and yield parameters of broccoli. 
 
2. Materials and Methods 
The experiment was conducted in the vegetable field of the 
Department of Horticulture and Landscape Engineering, College of 
Agriculture, Al-Qasim Green University, during the winter 
growing season of 2023–2024. The study aimed to evaluate the 
effects of salt corrector and boron corrector applications on 
broccoli plant growth and yield. 
The field was prepared by removing weeds and other plant residues, 
followed by two perpendicular plowings, and then harrowing and 
leveling to obtain a uniform soil surface. The field was divided into 
three replicates, each containing nine experimental units, resulting 
in a total of 27 experimental units. Each experimental unit 
measured 3 m in length and 1 m in width and contained 12 plants. 
The distance between experimental units was 1 m. The total 
number of plants in all experimental units was 324. Each 
experimental unit was labeled with an identification plate. 

Seeds were sown in peat moss using Styrofoam trays and 
maintained for 35 days. Seedlings were then transplanted to the 
experimental field at the four-true-leaf stage. Five seedlings were 
planted per hill at a spacing of 35 cm. The crop was maintained until 
full maturity and harvest. Weed control was performed through 
continuous weeding and hoeing. Drip irrigation was applied 
throughout the growing period. 
The treatments consisted of two factors: salt corrector and boron 
application. Salt corrector was applied at concentrations of 0, 10, 
and 20 mL L⁻¹ at transplanting with the first irrigation. Three days 
after transplanting, boron treatments were applied through the 
irrigation system at concentrations of 0, 5, and 10 mL L⁻¹. 
2.1 Indicators Under Study 
At the end of the experiment, data were collected from three plants 
per experimental unit to evaluate vegetative growth parameters, 
including number of leaves (leaves plant⁻¹), leaf chlorophyll 
content, leaf dry matter content (%), head diameter (cm), and total 
head weight (g plant⁻¹). Total yield was then estimated. 
2.2 Determination of Total Leaf Chlorophyll Content 
Total leaf chlorophyll content (mg 100 g⁻¹ fresh matter) was 
determined by estimating chlorophyll pigments in the middle leaf 
of the head. Three leaf samples were randomly collected from each 
experimental unit. One gram of fresh leaf tissue was homogenized 
with 10 mL of 85% acetone. The leaf tissue was crushed twice using 
a ceramic mortar. The pigment solution was separated from plant 
tissue using filter paper to collect the filtrate while discarding the 
residue. The extract volume was then adjusted to 20 mL using 
acetone (Goodwin, 1976). 
A spectrophotometer was used to measure pigment absorbance at 
wavelengths of 645 nm and 663 nm, and chlorophyll concentration 
was calculated using the following equation: 
Total chlorophyll = [20.2 × D(645) + 8.02 × D(663)] × (V / (W × 
1000)) × 100 
Where: 
D(663) = Absorbance at 663 nm 
D(645) = Absorbance at 645 nm 
V = Final volume of extract (20 mL) 
W = Weight of plant tissue (1 g) 
The percentage of dry matter in the leaves (%) was calculated for 5 
fresh-tender broccoli leaves that were air-dried and then placed in 
an oven at 68°C until the weight stabilized: 

𝐷𝐷𝐷𝐷𝐷𝐷 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 (%) =
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓ℎ 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡

𝑥𝑥 100 

The total plant yield (tons ha⁻¹) was also estimated:  

Total yield (per hectare)
= 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑥𝑥  𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑝𝑝 ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 (20,000) 

2.3 Experimental Design and Data Analysis 
The experimental treatments were arranged in a two-factor factorial 
experiment (humic acid and SWE) using a completely randomized 
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block design (CRBD) with three replications. The data were 
analyzed using GenStat 12th edition software (VSN International) 
(Payne, 2009). Analysis of variance (ANOVA) was performed, and 
treatment means were compared using Duncan’s multiple range 
test at a significance level of 0.05 (Hoshmand, 2018). 
 
3. Results and Discussion 
The results (Table 1) indicate that the addition of the salt corrector 
Neutra-Sol 335 and boron significantly affected the number of 
leaves. The salt corrector at a concentration of 20 ml/L resulted in 
the highest number of leaves, with an average of 23.67 leaf plant-1, 
significantly higher than the untreated control. Similarly, boron 
treatment, particularly at 10 ml L-1, showed a significant effect on 
the number of leaves, reaching 24.50 leaf plant-1, compared to the 
lower concentration and the untreated control. The interaction of 
the salt corrector and boron also significantly affected the number 
of leaves, as the 20 ml L-1 × 5 ml L-1 treatment exhibiting the highest 
average number of leaves, 26.41 leaf plant-1, significantly higher 
than most other treatments. 
The results indicate a significant effect of the Neutra-Sol 335 in the 
leaf content of total chlorophyll (Table 2). The 20 ml L-1 salinity 
corrector resulted in a chlorophyll content of 40.93 mg 100g-1 FW, 
significantly different from the lower concentration and the control 
(29.45 mg 100g-1 FW). Drip application with boron at a 
concentration of 5 or 10 ml L-1 significantly increased chlorophyll 
content to 35 to 37 mg 100g-1 FW, compared to the untreated 
control (32.09 mg 100g-1 FW). The interaction between the two 
treatments showed significant results for this trait, as the combined 
treatment 20 ml L-1 salinity corrector and boron at 10 ml L-1 yielding 
the highest chlorophyll level of 46.44 mg 100g-1 FW, compared to 
the control which resulted in the lowest value of 26.51 mg 100g-1 

FW. 
In case treatment effect on head diameter, the highest mean value 
of 18.00 cm was recorded due to application of salinity corrector at 
20 ml L-1 which did not differ from the control 17.07 cm. Similarly, 
soil application with boron at a concentration of 10 ml L-1 also 
enhanced head diameter to 17.87 cm, which was close to the control 
which produced a mean of 17.40 cm (Table 3). Generally, the 
highest head dimeter was 18.60 cm resulted from the interaction 
treatment of 10 ml L-1 boron in the presence of Neutra-Sol 335 at 20 
ml L-1. 
The salt corrector showed a significant effect on head weight, with 
the 10 ml/L treatment achieving the highest average head weight of 
464.4 g compared to the control, which did not exceed 439.2 g 
(Table 4). Similarly, the boron treatment at a concentration of 10 
ml/L also showed a significant advantage, achieving a head weight 
of 462.8 g compared to the average head weight of 433.3 g for the 
control treatment of the same factor. The highest head weight, 497.7 

g, was recorded in the interaction treatment (20 ml/L salt corrector 
and 10 ml/L boron). 
The findings indicated that both studied factors, the salt corrector 
Neutra-Sol 335 and boron, significantly affected the percentage of 
dry matter (Table 5). The 20 ml L-1 salinity corrector resulted in a 
higher dry matter%, with an average of 8.930%, significantly higher 
than the untreated control. Likewise, boron treatment, particularly 
at 10 ml L-1, showed a significant effect on total dry matter, reaching 
9.519%, compared to the lower concentration and the untreated 
control. The interaction of the salt corrector and boron also resulted 
in the highest value, as the 20 ml L-1 × 5 ml L-1 treatment recorded 
11.690%, which was significantly higher than most other 
treatments. 
Regarding treatments effects on total broccoli yield (tons h-1), 
findings revealed a significant effect of the Neutra-Sol 335 in the 
total yield (Table 6). The 10 ml L-1 salinity corrector resulted in a 
total yield of 8.918 tons h-1, significantly different from the 20 ml L-

1 concentration and the control. Drip application with boron at a 
concentration of 10 ml L-1 significantly increased total yield to 9.271 
tons h-1, compared to the untreated control (8.703 tons h-1). The 
interaction of the two factors showed significant increase in total 
yield, as the combined treatment 20 ml L-1 salinity corrector and 
boron at 10 ml L-1 yielded in the highest total yield of 9.707 tons h-

1, compared to significantly lower values in most the treatments and 
the control. 
The marked improvement in growth indicators and yield 
components in the salt corrector treatments suggests the 
effectiveness of fertilization with the product and the role of its 
nutrient components. This points to the specific role of humic acid 
in the salt corrector, apparently being the most important agent 
which contributed to an increase of vegetative growth in broccoli 
by better nutrition and enhancement of photosynthetic efficiency 
leading eventually to a larger amount of food produced manifested 
through the plant’s vegetative characteristics as well as yield 
(Mohammed & Istaifo, 2012). 
Alternatively, boron and calcium from the salt corrector are 
involved in RNA synthesis, increased potassium uptake addition of 
cell division hence number of leaves head weight yield increase. Abu 
Dhahi (1988) and Dell (1997) support this fact since they reported 
an increased yield due to boron and calcium fertilization. A further 
explanation for such good results can be that more sucrose is 
formed by enhanced potassium uptake and translocation of sugar 
when a borate-sugar complex is formed, (Suticliffe & Baker 1981). 
The results show an apparent increase in growth and yield 
parameters of broccoli treated with boron. This could be attributed 
to the major role of boron because it is required for cell wall 
integrity, cell division, and reproductive growth; basically, involved 
in sugar transport, flowering process, pollen tube formation as well  
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as seed production (Pereira et al., 2021). The adequate application 
improves productivity by facilitating the transportations such as 
calcium conducts all over plant tissues where Ca has been reported 
a function mainly on upper parts or new organs formed above older 
ones thus indicating its upward mobility within xylem stream 
only.[43] Boron needed-for synthesis/strengthening/stabilization-
binding-pectin(rhamnogalacturonanII)-forming stable compound 
(Vera-Maldonado et al.,2024). Generally speaking, about re B plays 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
vital importance! Pollen germination&tube dev fertilization hence 
fruit&seed dev! 
Boron aids the transport association between sugars and energy 
from the leaves to other actively growing parts such as roots and 
stems, with carbohydrate metabolism within the plant involving 
boron (Vera-Maldonado et al., 2024). Other than its known 
requirement in cell division and growth, a major function of boron 
is apical meristem formation. Its functions include hormone  

Table 1. Effect of soil salinity corrector and boron on number of leaves in broccoli Brassica oleracea var. italica grown under ambient conditions 
Salinity corrector 
ml L-1 

Boron ml L-1 Average 
0 5 10 

0 19.00 18.55 25.10 20.88 
10 23.42 21.56 23.10 22.69 
20 19.30 26.41 25.30 23.67 
Average 20.57 22.17 24.50  
LSD (P≤0.05) Salinity corrector Boron Interaction 

2.160 2.160 3.740 
 
Table 2. Effect of soil salinity corrector and boron on leaf content of chlorophyll in broccoli Brassica oleracea var. italica grown under ambient conditions 

Salinity corrector 
ml L-1 

Boron ml L-1 Average 

0 5 10 

0 26.51 34.41 27.44 29.45 

10 35.34 34.24 33.61 34.39 

20 33.48 42.86 46.44 40.93 

Average 32.09 37.17 35.52  

LSD (P≤0.05) Salinity corrector Boron Interaction 

0.854 0.854 1.479 

 
Table 3. Effect of soil salinity corrector and boron on head diameter in broccoli Brassica oleracea var. italica grown under ambient conditions 

Salinity corrector 
ml L-1 

Boron ml L-1 Average 

0 5 10 

0 15.56 18.25 17.40 17.07 

10 17.80 17.60 17.60 17.67 

20 17.53 17.87 18.60 18.00 

Average 16.96 17.91 17.87  

LSD (P≤0.05) Salinity corrector Boron Interaction 

1.216 1.216 2.106 

 
Table 4. Effect of soil salinity corrector and boron on head weigh in broccoli Brassica oleracea var. italica grown under ambient conditions 

Salinity corrector 
ml L-1 

Boron ml L-1 Average 

0 5 10 

0 422.0 462.3 433.3 439.2 

10 451.5 484.4 457.3 464.4 

20 434.7 415.0 497.7 449.1 

Average 436.0 453.9 462.8  

LSD (P≤0.05) Salinity corrector Boron Interaction 

15.55 15.55 26.94 
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regulation wherein it plays a vital role in plant hormone synthesis 
particularly auxin levels besides helping maintain the structure of 
biological membranes (Day & Aasim, 2020). Environmentally 
friendly effects attributed to this element include increased ability 
by legume roots found within environments containing this 
element at their root environment to form bacterial nodules on 
their own hence fixing more atmospheric nitrogen into soils where 
they grow (Mehboob et al., 2021). Narrow range between 
deficiencyand toxicity. Its common application is as a fertilizer, 
added to the soil or sprayed on the leaves of such crops as alfalfa, 
potatoes and sunflowers mostly in sandy soils poor in organic 
matter. Thus, it is considered an important application for 
promoting vegetative growth and improving quality of vegetables 
yield (Arrobas et al., 2023). 
 
4. Conclusion 
This study demonstrates that integrated application of the organic 
soil salinity corrector Neutra-Sol 335 and boron fertilization 
significantly enhances the vegetative growth, physiological 
performance, and yield of broccoli grown under salinity-affected 
conditions. The combined treatment of 20 mL L⁻¹ salinity corrector 
with 10 mL L⁻¹ boron consistently produced superior outcomes in 
leaf number, chlorophyll content, head weight, dry matter 
percentage, and total yield. These improvements are attributed to 
enhanced soil physicochemical properties, improved nutrient 
availability, and optimized metabolic functions. Overall, the 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
findings support this integrated nutrient management strategy as 
an effective, sustainable approach for improving broccoli 
productivity in saline soils 
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Table 6. Effect of soil salinity corrector and boron on total yield (tons h-1) in broccoli Brassica oleracea var. italica grown under ambient conditions 

Salinity corrector 
ml L-1 

Boron ml L-1 Average 

0 5 10 

0 7.963 8.957 8.703 8.541 

10 8.907 9.520 9.403 9.277 

20 8.740 8.307 9.707 8.918 

Average 8.537 8.928 9.271  

LSD (P≤0.05) Salinity corrector Boron Interaction 

0.349 0.349 0.605 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



APPLIED AGRICULTURE SCIENCES                                                                RESEARCH 
 

https://doi.org/10.25163/agriculture.3110680                                                              1–6 |APPLIED AGRICULTURE SCIENCES| Published online 30 December 2025  

 
 

The authors have no conflict of interest. 
 

References 

Arrobas, M., Raimundo, S., Conceição, N., Moutinho-Pereira, J., Correia, C. M., & Rodrigues, 

M. Â. (2023). On sandy, boron-poor soils, liming induced severe boron 

deficiency and drastically reduced the dry matter yield of young olive trees. 

Plants, 12(24), 4161. 

Day, S., & Aasim, M. (2020). Role of boron in growth and development of plant: Deficiency 

and toxicity perspective. In Plant micronutrients: deficiency and toxicity 

management (pp. 435-453). Cham: Springer International Publishing. 

Dell ,B.₰ .Huang ,L . (1997): Physiological response of plant to low boron. Plant and 

Soil.Vol.193,pp.103-120. 

F.A.O Food and .2020. International Production of Cauliflowers and Broccoli. International 

Production of Cauliflowers and Broccoli: Agricultural Organisation. 

Goodwin, T. W. (1976). Chemistry and Biochemistray of Plant Pigment. 2 nd Academic. Press. 

London. NewYork. San Francisco, 373, 1-10. 

Hoshmand, R. (2018). Design of experiments for agriculture and the natural sciences. 

Chapman and Hall/CRC. 

Kirsh, V.A.; U. Peters; S. T. Mayane; A.F. Subar; N. Chatterjee; C.C. Johnson and 

Hayes(2007). Prospective study of fruit and vegetable intake and risk of prostate 

cancer , Journal of the National Cancer Institute.99(15)1200-1209. 

Mahler ,R. L. (2004) . Boron in Idaho soils. Scientist . http://infa.ag.uidaho.edu./ resources 

/pdf / cis:1085.pdf . 

Mehboob, N., Hussain, M., Minhas, W. A., Yasir, T. A., Naveed, M., Farooq, S., ... & Zuan, A. 

T. K. (2021). Soil-applied boron combined with boron-tolerant bacteria (Bacillus 

sp. MN54) improve root proliferation and nodulation, yield and agronomic grain 

biofortification of chickpea (Cicer arietinum L.). Sustainability, 13(17), 9811. 

Mohammed, Abdul-Adheem Kadhim and Mu'ayyad Ahmed Younis (1991). Fundamentals of 

Plant Physiology, Part Two. Ministry of Higher Education and Scientific 

Research. University of Baghdad. 

Mohammed, Abdul-Rahim Salman and Jalil Istifo (2012). Effect of the Number and Levels of 

Spraying with the Marine Extract Fovrce Sea 1 on the Flowering and Fruiting 

Growth of Two Squash Varieties. Rafidain Agriculture Journal, Volume 4, Issue 

(1): 30-38. 

Oertli, and W. F. Richardson. (1970). The mechanism of boron immobility in plants. Pl. 

Physiol.,23:108-116. 

Payne, R., Murray, D., Harding, S., Baird, D., & Soutou, D. (2009). GenStat for Windows 12th 

Edition Introduction: VSN International, 5 The Waterhouse. 

Pereira, G. L., Siqueira, J. A., Batista-Silva, W., Cardoso, F. B., Nunes-Nesi, A., & Araújo, W. L. 

(2021). Boron: more than an essential element for land plants?. Frontiers in Plant 

Science, 11, 610307. 

Roni, M. S., Zakaria, M., Hossain, M. M., & Siddiqui, M. N. (2015). Effect of plant spacing and 

nitrogen levels on nutritional quality of Broccoli (Brassica oleracea L.). 

Bangladesh Journal of Agricultural Research, 39(3), 491-504. 

Sutcliffe , J. E. and D. M. Baker (1981). Plants and mineral salts. Studies in biology No. 48 

Edward Arnolds (Publisher) Ltd London. 

Taheri, R. H., Miah, M. S., Rabbani, M. G., and Rahim, M. A. (2020). Effect of Different 

Application Methods of Zinc and Boron on Growth and Yield of Cabbage. 

European Journal of Agriculture and Food Sciences, 2(4). 

Thapa, U. and R. Rair. (2012). Evaluation of sprouting broccoli (Brassica oleraceae var.italic) 

genotypes for growth, yield and quality. International Journal of Agriculture 

Sciences 4 (7): 284-286. 

Vera-Maldonado, P., Aquea, F., Reyes-Díaz, M., Cárcamo-Fincheira, P., Soto-Cerda, B., 

Nunes-Nesi, A., & Inostroza-Blancheteau, C. (2024). Role of boron and its 

interaction with other elements in plants. Frontiers in Plant Science, 15, 

1332459. 

 

 

 

 

 

 

 

 

 

 

 

 

 


