GROSTORM

GROSTORM is an organic additive with
high root absorption potential !

It is no secret that organic compounds are typically
poorly absorbed by plant roots in hydroponics.
Natural soils contain specific components that either
prepare organics for root uptake or simply ‘piggy-
back’ them through root membranes (and cell walls)
via a form of chelation. In nature, certain components
of ‘humates’ are capable of serving these roles.
Hence, to unleash the benefits of an organic
formulation in hydroponics, humates are a key
component.

In GROSTORM, specific humate extracts are strategically
combined with a select suite of organic compounds. As
discovered in the ideal soil
environment, this combination
promotes:

v Increased plant vitality

v" Improved crop yield and quality

v’ Increased resistance to
environmental stress (e.g. less
prone to frost damage or wilting
during drought)

GROSTORM also helps improve growth,
yield & quality by assisting the uptake of
'inorganic' nutrients.

Can this be done in ONE bottle ?

It is very difficult to provide a highly concentrated and
wide spectrum of organic compounds in the
convenience of ONE bottle. In a complex chemical
'cocktail’, molecules often react together and become
unavailable. Due to the nature of these solutions, such
decomposition is largely undetectable by visual
observation. GROSTORM is stabilized to help prevent
this type of decomposition and thus guarantee a
trustworthy 1-part organic mix.

m Super concentrated: Use at 0.5ml to 1.0ml per
litre.

m Usage: From seed to harvest as a supplement to
inorganic nutrients.

m Availablein 500ml, 1L, 5L and 20L.

CONTAINS NONPLANT FOOD INGREDIENT

2.0%.....Humic Acid (derived from Leonardite)
2.0%.....Seaweed extract (Ascophyllum Nodosum)

Nutrient

Dosing procedures for hydroponic nutrients and additives

It is easy to reduce the performance of a hydroponic nutrient by not following simple
guidelines. Note, however, errors can be minimized (or even eliminated) by using a
1-part nutrient.

Thoroughly stir the nutrient: Always stir immediately after the addition of nutrient,
additives or even top-up water. Firstly, doing so will eliminate high zonal
concentrations of the less soluble nutrient species. Secondly, it removes zones of
extreme pH (either high or low), thereby preventing the destabilization of nutrients
that are unstable outside of the optimum pH window of 5.0-6.5.

Adding concentrated nutrient prematurely in too little water:
With 2 and 3-part nutrients, the “parts” are kept separate for good
reason — mix these together in concentrated form (or in too little =
water) and you will see why (Fig 3.1). A white precipitate will form
and, depending on the formulation, this can happen well within a
minute or so. Try this for yourself — mix an equal volume of each
part in a glass, undiluted. The precipitate you can see is typically a
combination of calcium sulphate and calcium phosphate. Now, add
excess water and see if it will dissolve. The longer you delay
dilution, the more difficult (or impossible) dissolution becomes.
Along with poor pH control, this is a main cause of the white
precipitate in nutrient tanks (see Fig 3.6b). Therefore to prevent
this, always add the majority of water before adding any nutrient.
Additionally, always stir well before each subsequent part is added.

Order of addition: The addition sequence of each nutrient ‘part’ can affect
nutrient stability, particularly if the water has high alkalinity. “Alkalinity” (bicarbonate
& carbonate) is that component of natural
waters that causes high pH. Adding the
nutrient dose to high alkalinity water can
decrease the stability of several nutrient
species (including calcium, sulphate, iron,
copper, manganese, zinc). Therefore,
instead of pre-adjusting the pH of make-up
water (an often very difficult task), it is
preferable to first add that ‘part’ of the
nutrient that lowers pH the most. This will
be the ‘part’ that contains the phosphate. expected when other dosing techniques are not S
In 2-part nutrients this is usually part ‘B’. followed.

Note that the ‘part’ without any phosphate

will impart relatively little effect on pH. Secondly, it usually contains the iron which is
highly unstable at pH levels much above ~6.5. Note, in 3-part nutrients the
phosphate is sometimes dispersed across 2 bottles. Therefore, determine which
contains the highest concentration of phosphate, and add that first.

Add equal amounts of each part: If using a 2 or 3-part nutrient, avoid “roughly
measuring” out the nutrient dose. The “law of limiting factors” shows that an excess
of one nutrient species does not compensate for deficiencies in another. In the
case of a 2-part, ‘under’ dosing part ‘B’ for example, could cause a deficiency in
over half the nutrients required (i.e. P, K, S and all of the trace elements excluding
iron). This problem certainly applies to 1-part nutrient’s however, mathematically
speaking the problem is compounded with 2 & 3-parts because the target dose is
roughly one-half to one-third (respectively) of what it would otherwise be if using a
1-part. As a consequence, the likely ‘percentage error’ is much greater. Also note,
for this same reason, the potential error is greatest for smaller tank volumes i.e. due
to smaller target dose rates.

When to adjust pH? This is probably the most crucial area of nutrient
management. For detailed information on this see section on “pH Control”.

High pH additives: Note that essentially all additives will affect nutrient pH at least
slightly. The best technique to adopt with those that elevate pH significantly is to
add them to the water and adjust the pH down to ~6 prior to adding the nutrient.

Fig 3.6 This is what can happen when an
undiluted, high pH additive is added to the working
nutrient solution (see 3.6a). Unless pH is quickly
corrected to below 6.0-6.5 the precipitate will
remain (see 3.6b). A similar result can also be
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The less preferred but common alternative is to pre dilute the additive in a separate
volume of raw water prior to adding to the nutrient solution, then quickly lower the
pH to below 6.5 once this solution is added. Note, a white cloudy precipitate
(calcium sulphate) may form when the pre diluted additive initially merges with the
nutrient solution (Fig 3.6a). However, because the initial particle size is small and
provided the pH is immediately re-adjusted, it will usually re-dissolve.

Management

Setting the conductivity of a new batch of nutrient

To follow a recommended conductivity specification (e.g. on a nutrient label), add
nutrient to the water until the conductivity matches the recommendation. This
procedure is an alternative to simply following the recommended ‘volumetric’ dose
rate on product labels e.g. “4-6 tsp per
gallon” (see Fig 2.3).

Lo . Fig 2.3 Nutrient labels often list dosage
In the initial scenario above, note that the rates in terms of both volume and EC.
meter’s reading will be a ‘gross’ figure i.e.
it will be the conductivity of the make-up
water plus that due to the nutrient.
Therefore, measure the EC of water
before adding the nutrient and, providing
that conductivity value is not too high,

add this figure to the target EC. For

Add nutrient to tank at the following rates:

Hydroponics e.g. NFT, Rockwool, clay, perlite

5to 8ml perlitre (4to 6tsp pergallon).
TargetEC 1.6 t0 2.6mS.
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example, if the make-up water has an EC

of 0.4mS, then the maximum target EC would be 3.0mS (i.e. EC of the make-up
water + recommended maximum EC). This practice must be used because the
origin of the raw water conductivity is predominantly common salt (sodium
chloride), which has no nutritional benefit.

Refer to Table 2.3 for commonly recommended EC levels for the main stages of
growth. These levels are suitable for the majority of plant types. Within certain
limits, there is no need to be precise with EC levels because plants will generally
only consume what they need. With a safe upper limit generally ranging from 2.6
to 3.0mS, most species will tolerate being above or below the recommended
value by at least 10 to 20%. One priority is to have the EC high enough such that

Table 2.3 Target conductivity (EC) values for different stages of plant growth.
(Conductivity Meter calibrated using 2.76 mS/cm standard)

: Cuttings and Vegetative (growth) Flowering / fruiting
Medium A
seedlings phase (bloom) phase
Hydroponics (e.g. NFT, " " "
Rockwool, clay, perlite) 0.6* to 1.0mS 1.6* t0 2.3mS 1.6* to 2.6mS
Coco fibre 0.6* to 1.0mS 1.3*to 1.6mS 1.3* to 2.0mS
Soil 0.6* to 1.0mS 1.3* t0 2.0mS 1.3*to 2.0mS

*Note, use the lowest EC when air temperatures are above 30°C (86°F) or the EC of make-up water
exceeds 0.5mS.

Note that these target EC values are ‘net’ values i.e. in excess of the make-up water's EC. For
example, if the make-up water has a conductivity value of 0.2mS, the target EC for cuttings and
seedlings would be 0.8 to 1.2mS (i.e. EC of make-up water + recommended EC).

any one nutrient component does not deplete prior to the next dump (applicable
only to re-circulating systems and ‘still’ systems). However, from a cost
perspective (especially for large commercial operations), prudent use of nutrient
minimizes the amount of good nutrient wasted when dumping.

Maintaining the conductivity as the nutrient solution ages
(Applies to ‘recirculating’ and ‘still’ hydroponic systems only)

As plants grow they simultaneously remove both water and nutrients from the
nutrient solution. This may cause the nutrient strength to either increase or
decrease — depending on which process is occurring

= Availablein 1L, 5L and 20L.

BUDSTORM

BUDSTORM contains phosphorus (P) and potassium
(K) and other essential flowering compounds to
help ensure large floral blooms of optimum size and
quality. Insufficient supply of these nutrients will
significantly hinder a plants reproductive ability.

= Contains phosphorus (13% as P205) and potassium

(11% as K20). This unique formulation helps to buffer
nutrient solution pH and is more readily
absorbed by roots.

Super concentrated: use at 0.5 to 1ml —
per litre.

BUDSTORM is designed to be used in
conjunction with a full spectrum
inorganic nutrient formulation
throughout the flowering phase (i.e.
from the time floral buds begin to form up
until flowers reach maturity).

at the faster rate. Typically the nutrient
concentration tends to increase”, especially in hot
weather where water loss can be excessive due to
both plant uptake and evaporation. So that the
water level remains constant, connect the reservoir
to the water supply via a float valve (Fig 2.10). With
such a setup the EC will be relatively predictable*
i.e. EC will slowly decrease as the plants consume Pump
nutrients. Check the conductivity about every
second or third day and if necessary add sufficient
nutrient to stay within the target range.

a float valve will allow the water

ANOTE: The use of high salinity make-up water level to replenish as it is
may also cause EC to increase. consumed.

float valve
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Nutrient reservoir

Fig 2.10 Connecting the water
source to the nutrient reservoir via

E: see www.flairform.com for further details

The role of phosphorus and potassium

Potassium (K): Large
quantities of potassium are
required in the growing
points of the plant, in the
leaves and in the cell sap:

v’ Lack of potassium will
reduce yield and quality.
Used in the opening of
the stomata in the leaves
and hence its role in
regulating the rate of
transpiration (i.e nutrient
and water uptake).

v’ Vital in the production
and movement of
carbohydrates and

Phosphorus (P):
Phosphorus is most
concentrated in the
growing points of the plant.
It is part of the molecule
“adenosine triphosphate”
(ATP):

v’ It has a major role to
play in photosynthesis,
respiration, cell
division, protein
formation, root
development and
regulation of plant
maturity.

v/ Vital for the movement

nitrogen. and storage of energy.
v/ Control of pH in the cells,
and activation of a
number of enzymes.
0-13-11
Guaranteed Analysis
Available Phosphate (P205).............. 13%
Soluble Potash (K20).......cc.ccoceevennnnne 1%
Derived from: Monopotassium Phosphate,
Potassium Hydroxide.
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