
 

0 



 

0 



 

0 



 

0 



 

0 



 

0 



 

0 



 

0 



 

0 

Boron 

The Role of Boron in Plant Growth  

Boron (B) is an essential micronutrient that plays a 
vital role in plant development, particularly in cell 
wall formation , pollen viability , nutrient transport , 
and hormone regulation . It helps maintain cell 
structure by cross-linking pectin in cell walls, ensur-
ing strong, healthy plant growth. Additionally, boron 
facilitates carbohydrate metabolism , enabling effi-
cient sugar and nutrient movement from leaves to 
developing tissues. It also plays a crucial role in flow-

ering and fruit set , directly influencing crop yield and quality.  

Effects of Boron Deficiency  

Boron deficiency is a widespread issue in agriculture, particularly in sandy or highly 
alkaline soils where boron is easily leached. Symptoms first appear in new growth 
since boron is immobile in most plants. Common signs include stunted root 
growth, brittle or deformed leaves, poor flowering, and fruit deformities . Crops 
like canola, sugar beets, sunflowers, and vegetables  are highly sensitive to boron 
shortages, often displaying hollow 
stems, cracked fruits, or failed seed 
development.  

Boron Toxicity and Man-
agement  

While boron is essential, excessive 
application can lead to toxicity , 
causing leaf tip burn, chlorosis, 
and reduced plant growth . This is 
especially common in dry regions 
where boron accumulates in the soil 
or irrigation water. To prevent defi-
ciencies or excess, boron can be ap-
plied through soil fertilization  or 
foliar sprays , depending on crop 
requirements. Foliar application is particularly effective during flowering stages , 
ensuring optimal nutrient absorption.  

Proper boron management improves crop resilience, enhances nutrient efficien-
cy, and maximizes yield and quality , making it a key element in modern agricul-
ture. 



 

0 



 

0 



 

0 

Potassium + others 

The Role of Key Potassium and Phosphorus 
Compounds in Plant Growth 

Potassium Sulfate (K₂SO₄) – Balanced Nutrition 
with Sulfur 

Potassium sulfate provides both potassium (K) and sulfur (S), 
essential for enzyme activation, protein synthesis, and chloro-
phyll formation. It enhances drought resistance, disease toler-
ance, and fruit quality. Since it is chloride-free, it is especially 

beneficial for chloride-sensitive crops such as tobacco, potatoes, and certain fruits. 

Potassium Hydroxide (KOH) – A Readily Available Potassium Source 

As a strong alkaline potassium source, potassium hydroxide is commonly 
used in liquid fertilizers. It supplies K for cell function, osmoregulation, 
and sugar transport, which improves root strength, water uptake, and 
nutrient mobility. It is particularly effective in fertigation and foliar appli-
cations, ensuring quick potassium absorption. 

Potassium Nitrate (KNO₃) – Dual Benefits of Potassium and 
Nitrogen 

Potassium nitrate delivers both potassium (K) and nitrate nitrogen (NO₃⁻), 
which are vital for leaf development, flowering, and fruit formation. It sup-
ports photosynthesis, root growth, and overall plant vigor while providing 
a chloride-free and quick-absorbing nitrogen source. This makes it ideal for 
hydroponics, fertigation, and high-yield crop systems. 

Mono Potassium Phosphate (KH₂PO₄, MKP) – High-Efficiency Phosphorus and 
Potassium 

Mono potassium phosphate is a highly soluble fertilizer that supplies 
phosphorus (P) and potassium (K), both essential for energy transfer 
(ATP synthesis), root development, and flowering. It improves early 
crop establishment, fruit setting, and stress resistance, making it partic-
ularly effective for foliar feeding and fertigation in fruit, vegetable, and 
specialty crops. 

These potassium and phosphorus fertilizers play a critical role in enhancing nutrient balance, 
plant health, and overall crop productivity, ensuring optimal growth and yield. 
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Calcium + others 

The Role of Calcium Ammonium Nitrate 
(CAN) and Calcium Magnesium Nitrate (CMN) 
in Crop Growth 

Calcium Ammonium Nitrate 
(CAN) – A Dual-Action Nitrogen 
and Calcium Source 

Calcium ammonium nitrate (CAN) pro-
vides both nitrate nitrogen (NO₃⁻) and ammonium nitrogen (NH₄⁺), ensur-
ing a balanced nitrogen supply for crops. Nitrate nitrogen promotes rapid 
nutrient uptake and vegetative growth, while ammonium nitrogen enhanc-
es root development. Additionally, calcium (Ca) strengthens cell walls, im-
proving fruit firmness, disease resistance, and post-harvest quality. CAN 
is widely used for vegetables, fruits, and cereals where both nitrogen and 
calcium are essential for growth. 

Calcium Magnesium Nitrate (CMN) – A Triple Nutrient for Improved Crop 
Health 

Calcium magnesium nitrate (CMN) supplies calcium (Ca), magnesium (Mg), and nitrate nitrogen 
(NO₃⁻), offering a well-balanced nutrient profile for plant growth. Calcium improves cell structure, 

root development, and stress toler-
ance, while magnesium is essential for 
chlorophyll formation and photosyn-
thesis. The nitrate nitrogen in CMN en-
sures efficient nutrient absorption and 
healthy vegetative growth. This fertiliz-
er is particularly beneficial for high-value 
crops like fruits, vegetables, and green-
house plants, where magnesium and 
calcium deficiencies can reduce yield and 
quality. 

Both CAN and CMN play vital roles in 
enhancing crop resilience, improving 
nutrient uptake, and boosting overall 
yield and quality. 
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N Mn Zn Mg Fe + Sulphate 

Agricultural Applications of Key Sulfate-
Based Fertilizers 

 

Ammonium Sulfate (NH₄)₂SO₄ – Nitrogen and Sulfur Source 

Ammonium sulfate provides ammonium nitrogen (NH₄⁺) and sulfur (S) for protein synthesis and 
chlorophyll production. It enhances crop growth and soil acidification, benefiting rice, wheat, 
and vegetables in alkaline soils. 

Manganese Sulfate (MnSO₄) – Supporting Photosynthesis 

Manganese sulfate supplies manganese (Mn) for chlorophyll formation and enzyme activation. 
It prevents chlorosis and weak roots, benefiting cereals, citrus, and legumes, applied through 
soil or foliar sprays. 

Zinc Sulfate (ZnSO₄) – Essential for Growth 

Zinc sulfate provides zinc (Zn) for enzyme function and hormone production. It promotes root 
growth and seed formation, preventing stunted growth and leaf chlorosis, used in cereals, fruit 
trees, and vegetables. 

Magnesium Sulfate (MgSO₄) – Boosting Photosynthesis 

Magnesium sulfate supplies magnesium (Mg) and sulfur (S) for chlorophyll production and nutri-
ent uptake. It corrects leaf yellowing and poor plant vigor, widely applied in tomatoes, pota-
toes, and citrus. 

Ferrous Sulfate (FeSO₄) – Preventing Iron Chlorosis 

Ferrous sulfate provides iron (Fe) for chlorophyll synthesis and enzyme function. It prevents iron 
chlorosis and promotes healthy growth in rice, maize, and citrus, applied via soil or foliar treat-
ments. 

These sulfate fertilizers help correct nutrient deficiencies, enhance metabolism, and improve 
crop yields. 
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Humate and Fulvate 

Agricultural Applications of Potassium 
Humate and Potassium Fulvate 

Potassium Humate – Soil Improvement and 
Root Growth Booster 

Potassium humate is a water-soluble humic acid derivative 
that improves soil fertility, nutrient retention, and microbial 
activity. It enhances soil structure by increasing cation ex-
change capacity (CEC), reducing nutrient leaching, and pro-
moting better root penetration. Additionally, it stimulates 

root growth, improves drought resistance, and enhances the efficiency of phosphorus, nitro-
gen, and micronutrient uptake. 

Potassium humate is widely used in fertigation, foliar application, and 
seed treatment, benefiting cereals, vegetables, fruit trees, and field 
crops. It reduces soil compaction, enhances plant stress tolerance, and 
promotes better water retention, making it ideal for both conventional 
and organic farming. 

Potassium Fulvate – Fast-Acting Nutrient Absorption Enhancer 

Potassium fulvate, a low-molecular-weight fraction of humic acid, is more bioavailable and 
quickly absorbed by plants. It enhances nu-
trient uptake, promotes chlorophyll synthe-
sis, and improves plant metabolism. Unlike 
potassium humate, potassium fulvate pene-
trates plant cells more efficiently, making it 
highly effective in boosting root growth, in-
creasing photosynthesis, and improving 
overall plant vigor. 

Due to its high solubility and compatibility 
with fertilizers and agrochemicals, potassi-
um fulvate is widely applied in foliar spray-
ing, irrigation systems, hydroponics, and 
seed treatments. It plays a crucial role in 
enhancing fertilizer efficiency, improving 

plant resilience to abiot-
ic stress (such as 
drought and salinity), 
and stimulating benefi-
cial microbial activity in the soil. 

Both potassium humate and potassium fulvate play complementary 
roles in modern agriculture, improving soil fertility, enhancing nutrient 

efficiency, and promoting healthier, higher-yielding crops. 
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EDDHA | EDTA | DPTA 

EDTA, EDDHA, and DTPA Applications in Ag-
riculture 

EDTA (Ethylenediaminetetraacetic acid) is widely used as a che-
lating agent for micronutrients such as iron (Fe), zinc (Zn), cop-
per (Cu), manganese (Mn), magnesium (Mg), and calcium (Ca). It 
helps keep these elements in a soluble form, making them more 
available for plant absorption. EDTA is most effective in neutral 
to slightly acidic soils (pH < 6.5) and is commonly applied in foliar 
fertilizers, fertigation, and hydroponic solutions. 

EDDHA (Ethylenediamine-N,N′-bis(2-hydroxyphenylacetic acid)) is primarily used as an iron che-
late, especially for preventing and correcting iron deficiency in plants. It remains highly stable and 
effective even in alkaline and calcareous soils (pH 7–10), making it an ideal solution for soil applica-

tion and drip irrigation in such conditions. 

DTPA (Diethylenetriaminepentaacetic acid) provides a more stable al-
ternative to EDTA and is commonly used to chelate iron (Fe), zinc (Zn), 
copper (Cu), and manganese (Mn). It performs well in neutral to slightly 
alkaline soils (pH 6–7.5) and is widely used in hydroponic systems, foliar 
sprays, and fertigation. While more stable than EDTA, it is not as effec-
tive as EDDHA in high pH soils. 
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