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BMS MN products:
assuring an optimal 
plant nutrient 
absorption
Greenhouse production and horticulture 
went the last decades through a complete 
revolution. Productivity reached heights 
we would never have expected 15 years 
ago. To obtain these high outputs, all 
aspects and parameters of production 
need to be controlled: the varieties, 
regulation of all environmental factors 
(greenhouses, quantity and quality of light, 
temperature, humidity, CO  fertilisation, 2
aeration, ...), disease control (treatments 
w i th  pes t i c ides ,  i n tegra ted  pes t 
management, resistant varieties,...) and 
also the nutrition (use of inert substrates, 
nutrient solutions, fertigation, foliar 
fertilisation,….),...
To satisfy these new requirements BMS 
Micro-Nutrients developed the products: 
CHELAL® Hydro NF and HYPONIK Oligo, 
products specifically adapted to this type 
of cultivation.
The most important reason why crops are 
cultivated in nutrient solutions, is to be 
completely independent from specific soil 
conditions and interactions, which are 
difficult to control and changeable, as for 
example the pH, the concentration of 
some elements such as Ca and other 
nutrients, type of soil (clay, loam, sand,...), 
specific soil-bound diseases, aeration, ..... 
Because of the absence of the soil and its 
capacity to buffer and maintain reserves of 
nutrients, a  continuous application of all 
nutrients is necessary during the whole 
plant cycle. The use of the products 
CHELAL® Hydro NF or HYPONIK Oligo 
allow the grower to apply all the micro-
nutrients with just 1 manipulation, assuring 
a high availability and a correct balance 
between the nutrients.

The products where this logo is indicated are authorized in organic 
production in accordance with EC-regulations 834/2007 and 889/2008. 
Please check also national legislation.
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Chelal Hydro NF and Hyponik Oligo 
are adapted to a wide range of systems: 
If we compare the concentrations of the different elements, obtained by the application of 1-
1,5 kg Chelal® Hydro NF or 2-3 L Hyponik Oligo (for 100.000 L nutrient solution) with the 
concentrations recommended by the international research institutes, we see that the 
products are very well balanced. The differences might come from specific situations, specific 
requirements of crops and or varieties, and from the systems itself which might require 
specific adaptations for  specific elements.
Each crop, and also each variety, can have particular requirements as for example in general 
roses will need more iron, and carnations will need more boron. 
The hydroponic/irrigation system itself also has an influence on the balance of elements that 
need to be applied:
Ÿ NFT: Nutrient Flow Technique: higher concentrations are required for iron and manganese.
Ÿ Rockwool: is a complete inert substrate, the reaction between the nutrients in the nutrient 

solution and the substrate is almost inexistent and thus no adaptations will be necessary.
Ÿ Turf: has a higher capacity to retain water and nutrients. The substrate is not completely 

inert and it can for example block some of the applied copper.
Ÿ Sand: according to the purity, the origin and the size of the particles this substrate is more 

or less inert.
Ÿ Modified soils with sand culture: The top layer of these soil is richer in sand and therefor 

relatively inert. The more profound layers, are less modified by the sand applications, and 
therefore will react as normal soils do, meaning that nutrients can and will be blocked 
reducing their availability in these lower layers.

BALANCED NUTRITION

 
 
 
 
 
 
 
 

 
 

 
 

If the recommended 
dosage is used the 
following 
concentrations in the 
nutrient solutions will 
be obtained: 

 
 

 
 

Chelal® 
Hydro NF 

Hyponik  
Oligo 

 

Boron (B) soluble in water: 0,85 % 0,6 % (8 g/L) Chelated with polyols 
Copper (Cu) soluble in water:  0,25 % 0,2 % (2 g/L) Chelated with EDTA 
Iron (Fe) soluble in water   4,7 % 3 % (38 g/L) Chelated with DTPA 
Manganese (Mn) soluble in water 4,4 % 1,6 % (20 g/L) Chelated with EDTA 
Molybdenum (Mo) soluble in water 0,35 % 0,16 % (2 g/L) Chelated with EDTA 
Zinc (Zn) soluble in water 2,6 % 1 % (12 g/L) Chelated with EDTA 

 Chelal® Hydro NF 
1,5 kg/100.000 L 

Hyponik Oligo 
3 L/100.000 L 

 micromol/l ppm (=mg/l) micromol/l ppm (=mg/l) 
B 11,8 0,128 22,2 0,24 
Cu 0,6 0,038 0,94 0,06 
Fe 12,6 0,705 20,4 1,14 
Mn 12,0 0,660 10,9 0,60 
Mo 0,6 0,053 0,63 0,06 
Zn 6,0 0,390 5,51 0,36 



The solubility of Iron:

2+Iron in the Fe  form has a high solubility, but 
this bivalent iron is quickly transformed in the 
presence of oxygen (which is absolutely 

3+necessary for the plants) into Fe  which has a 
much lower solubility. This form precipitates as 

3hydroxide: Fe(OH)  and becomes insoluble. 
3+The solubility of  Fe ,  in function of the pH is 

the following:

 pH 4: 0,000056 mg/L

 pH 6: 0,000000000056 mg/L

These concentrations are 10.000 to 
10.000.000.000 times lower than the required 
concentrations necessary to supply sufficient 
iron to the plants. The only way to increase the 
solubility of the iron is to chelate it completely.

Iron Chelates
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Chelates
Iron chelated by DTPA

One of the biggest challenges is to keep the iron available for the plants in the 
nutrient solution. The solubility of iron is in general very low, and therefore it is 

absolutely necessary to chelate this element. 

How can Iron be chelated: 

Different chelating agents are available: the 
synthetic chelating agents such as EDTA, 
HEDTA, DTPA and EDDHA, and also organic 
chelating agents. Each of these chelating 
agents have their own specific advantage and 
disadvantage. In the products Chelal® Hydro 
NF and Hyponik Oligo we chose to chelate the 
iron with DTPA. On the next page we will 
explain why.
In the graph here below, the stability of the 
different iron chelates in function of the pH.

Stability of Fe-DTPA
When all the other micro-elements 
(Cu, Zn and Mn) are chelated and 
thus protected against secondary 
reactions, they will not attack the 
iron chelate anymore which will 
remain more stable.

Fe-DTPA in the 
presence of the 
EDTA chelates of 
Mn, Zn and Cu

Fe-DTPA in the 
presence of Mn, Zn 
and Cu in the form 
of salts (p.e. 
sulfates)4 5 6 7 8 pH
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CHELATES
High availability

Iron chelates:
The chelating agents of natural origin such as for example poly flavonoids, lignosulfonates, ... are 
not very interesting for 2 reasons:
Ÿ These molecules don’t have a fixed and well defined structure: according to the origin of the 
organic matter of which they are made, the structure and therefore also their capacity to chelate 
can vary a lot      variable stability 
Ÿ The stability of these chelates is a lot weaker compared to the synthetic chelates. For this 
specific reason, it is not allowed to sell these type of products as “chelates”.
The  chelate is not very stable. It never reaches a maximal stability.HEDTA
The  chelate is only stable up to a pH of 6,5. Normally in controlled conditions this should be EDTA
enough, because the ideal pH of the nutrient solutions is between 5,5 and 6,0. But small 
oscillations of the pH are very frequent and cannot be controlled. If the pH goes above 6,6 – 7,0 
even during a very small period of time, the stability of the iron chelate can be in danger. The 
chelate breaks up and the iron is set free and will go into solution, but because of the presence of 
oxygen it will precipitate immediately as a hydroxide and become insoluble and not plant available. 
Once the iron is precipitated, it will not dissolve again as the the pH goes down.
The  chelate is stable up to a pH of 7,5. Normally this is sufficient for all types of crops and Fe DTPA
for all types of substrates. Even if oscillations of the pH of more than 1 unit occur the chelate will stay 
stable and available for the plants.
The  chelate is theoretically the only chelate that stays stable at even higher pHs. This is Fe EDDHA
only partially true. The FeEDDHA products contain only a part of the Fe in a form of the chelate 
which has the stability as indicated in the graph (the orto-orto isomer of the chelate). The other Fe is 
chelated less strongly and will precipitate quickly. All commercial products on the market contain 
some of these impurities. More or less 20 - 40% of the Fe is not chelated with the orto-orto EDDHA 
isomer. These impurities can provoke precipitations of Fe in the tanks of the mother solutions, in 
the filters and in the drippers and because of that the FeEDDHA chelate is not ideal for this type of 
application.
Another disadvantage of the FeEDDHA chelate is its photosensitivity. These products and the 
solutions containing these products need to be kept in the dark, light will break down the chelate 
and make the iron again to precipitate.
In nutrient solutions it is better to chelate also the other micro-nutrients Cu, Zn y Mn because they 
have an influence on the stability of the FeEDDHA chelate. These elements can also be chelated 
by the chelating agent DTPA, and can attack the FeDTPA 
chelate. To avoid these reactions, these elements are 
already chelated in the products CHELAL® Hydro 
NF and Hyponik Oligo, resulting in a higher stability 
of the FeDTPA chelate in the nutrient solutions (cfr 
graph previous page).
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FLEXIBILITY
With all the products 

For hydroponics we recommend the following dosages: Chelal® Hydro NF from 1,2 to 1,5 kg and 
Hyponik Oligo 2,4 to 3 L, each time for 100.000 L nutrient solution. For young plants or for crops 
with a very slow growth this can be brought down to 1 kg Chelal® Hydro NF or 2 L Hyponik Oligo per 
100.000L nutrient solution.
The starting point for nutrient solution is always the analysis of the water that will be used to prepare 
the nutrient solution. Based on this analysis a nutrient solution will be prepared, and the evolution of 
the concentrations of the nutrients will need to verified several times during the season by analysing 
the water in the substrate and/or drainage, so that necessary adjustments can be done of as well for 
the mayor elements as the micro-nutrients.
To increase the concentration of the one or several micro-nutrients the corresponding product of 
the Chelal® range can be used. In the table below you can see the influence of the use of each 
product on the concentration of the elements in the nutrient solution. This can be necessary for 
each element, but it will most frequently be with boron and/or iron. Crops with high requirements of 
these elements, as for example flowers, ornamentals and strawberries,…. prefer higher 
concentrations of these two elements in the nutrient solution. The dosages of these products vary 
generally between 0,1 and 0,2 L for Chelal® B and between 0,75 and 1,5 L for Chelal® Fe (dosage for 
100.000 L nutrient solution).

Calcium:
Climatological factors such as temperatures and relative humidity have a important  influence on the 
calcium nutrition of the plants. Generally the translocation from the roots to the upper parts of the 
plant is difficult. As calcium is almost exclusively incorporated into the nutrient solution in the form of 
calcium nitrate, a higher concentration of calcium will automatically result also in a higher nitrogen 
concentration for the plant, which is not always desirable.
With Chelal® Omnical, it is possible to add relative small quantities of calcium to the nutrient solution, 
without increasing also the nitrogen for the plant. This calcium is highly available and has a very 
good translocation within the plant. (The recommended dosage is between 5 and 10 L Chelal® 
Omnical for 100.000 L nutrient solution, in addition to the normal calcium applications).

 Increase in concentration, using 1 L of the corresponding 
Chelal® product in 100.000 L nutrient solution. 

Chelal® Fe 11,6 µmol (=0,65 mg/L) 
Chelal® Mn 16,4 µmol (=0,90 mg/L) 
Chelal® Zn 13,8 µmol (=0,90 mg/L) 
Chelal® B  97 µmol (=1,05 mg/L) 
Chelal® Mo 7,8 µmol (=75 mg/L) 
Chelal® Cu 15,7 µmol (= 1 mg/L) 
Chelal® Omnical 0,018 mmol/L (= 0,71 mg/L) 
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QUALITY
The Chelal® range 

BORON  & MOLYBDENUM
In Chelal® Hydro NF and Hyponik Oligo, all the elements are  completely 
chelated, also Boron and Molybdenum, in order to obtain a better absorption 
of these two important elements.
Boron: Improves the flowering and the fruit set. Even if crops have small 
boron deficiencies (without visual symptoms) the loss production can be very 
significant. 
Boron does not only increases production, but also improves the quality of the 
production (deformed fruits, cracks and spots, reduced shelf live, .... are some 
of the effects of boron deficiencies). Boron helps in the translocation of the 
calcium, which is another typical problem for the crops in greenhouses.
Molybdenum: Increases the inefficiency of the applied nitrogen.  Molybdenum 
helps in the transformation of mineral nitrogen into amino acids and proteins.

The advantages of the products
Chelal® Hydro NF and Hyponik Oligo:
Ÿ Chelal® Hydro NF and Hyponik Oligo: formulations adapted to hydroponics. 
Ÿ The concentrations of each micro-nutrient can be adjusted with a product from the Chelal® 

range (pg 6)
Ÿ Iron is chelated with DTPA (this chelating agent has sufficient stability for nutrient solutions) 

(pg 4-5)
Ÿ All the micro-nutrients are chelated (also Boron and Molybdenum).
Ÿ Because all elements are completely chelated (including Cu, Zn and Mn) the stability of the 

iron chelate is not  compromised and as high as possible (pg 4-5).
Ÿ The products do not contain any impurities which might cause problems with the blockage of 

the filters, the drippers or emitters. The products do not contain Na and or Cl which would 
add extra salinity.

Ÿ The products can be used in all the different pure hydroponic systems but also in fertigation 
systems used for crops cultivated in soil (sand, turf, …)

Chelal® Hydro NF and Hyponik Oligo are easy to use and are products that 
can be used in a wide range of crops such as tomatoes, peppers, cucumbers, 

beans, eggplant, strawberry, … but also in flowers and other ornamentals.



Dosages

Chelal®Hydro NF and Hyponik Oligo

Nutrient 
Solutions 

For rockwool, NFT, turf, sand, perlite: 1,2 - 1,5 
kg Chelal® Hydro NF or 2,4 - 3 L Hyponik 
Oligo per 100.000L nutrient solution (if 
necessary complemented with Chelal® B 0,1-
0,2 L, or Chelal® Fe) to be applied 
continuously during the whole plant cycle. The 
products need to be added to the 
concentrated (100 x) mother solution, and is 
diluted to the right conductivity later.
In case the products are added to the 
concentrated Ca-nitrate solution, it is necessary 
to adjust (acidify) first the pH up to 6.
Hyberol: Crops cultivated in sand or sandy 
soils are often treated the same way as 
hydroponic crops. Nevertheless, there are 
important differences. For example in spring 
time the “cold” soil temperatures can affect 
root development and slow down growth the 
first weeks after planting.
To avoid this problem, the use of Hyberol® is 
recommended in the drip irrigation. Hyberol® 
contains boron, which stimulates the cell 
division in the root meristems, zinc to improve 
the endogen production of the plant growth 
hormones, auxins (essential for juvenile 
growth) and also seaweed extract known for 
its stimulating effect on plant development in 
general thanks to the natural plant regulators 
it contains. 
Dosage: 2 applications of 2 - 3 L Hyberol® per 
ha in the drip irrigation (7 - 10 days interval 
between the applications).

(crops in sand, crops in tunnels or green 
houses, ...)
0,5 - 1,0 kg Chelal® Hydro NF or 1 - 2 L 
Hyponik Oligo per ha and per treatment. 
Repeat this treatment every 8-10 
days. 
In the early stages, when 
the plants are still small 
the dosage can be 
reduced up to 25-50%. 

Drip
 Irrigation 

Chelal® Hydro NF and Hyponic Oligo are 
developed for nutrient solutions used in pure 
hydroponic systems (soilless cultivation), but 
can also be used in other cultivation systems 
such as the fertigation of field crops, 
vegetables and ornamentals, nurseries, sand 
culture, closed systems where the nutrient 
solution is recycled,....
The complete chelation of all the micro-
nutrients guarantees a high stability in a wide 
range of systems and also difficult conditions 
such as even normal soils.

Produced by: BMS Micro-Nutrients NV - Rijksweg 32, 2880 Bornem, Belgium - RPR Antwerpen Afd Mechelen - ON: 0440.980.608
Tel: + 32.3.899.10.10 - www.chelal.com - info@chelal.com
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