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PHOSPHOROUS SOLUBILISING BACTERIA.

Active	Ingredient: Live Pseudomonas fluorescens bacteria
Minimum 1 x 109 cfu/ml

Rizofos Fruit & Veg is a biological plant growth regulator made from 
rod-shaped bacteria Pseudomonas fluorescens with multiple flagella (tails 
that help with movement) that can continue to grow and produce 
hydrolyzing enzymes (which breakdown proteins, carbohydrates and 
fat molecules) even under low temperatures.

DIRECTIONS FOR USE - Do not mix with any fertilizers or chemicals
as the salt concentration will reduce the bacterial count and thereby 
the efficacy of the product. 

For best results apply late afternoon or early morning when the 
temperatures are lower.

CROP REMARKSDOSAGE PER 100L WATER

Pour 300ml of Premax R into a container, 
add 1.5L of Rizofos Fruit & Veg and stir until 
a homogeneous mixture is obtained. 

Pour 300ml of Premax R into a container, 
add 1.5L of Rizofos Fruit & Veg and stir until a 
homogeneous mixture is obtained. This mixture 
will treat up to 1 ha of orchards. 

Pour 300ml of Premax R into a container, 
add 1.5L of RizoFos Fruit & Veg and stir un-
til a homogeneous mixture is obtained. This 
mixture will treat 1000 trees - rate per hole 
is 1.5ml Rizofos Fruit & Veg and 0.3ml of 
Premax R.  

Pour 300ml of Premax R into a container, add 
1.5L of RizoFos Fruit & Veg and stir until a 
homogeneous mixture is obtained. This 
mixture will treat up to 1 hectare of 
vegetables.

Apply in-furrow at planting 

Apply up to 3 applications:
Make mixture up in 5L of water and apply 
through the irrigation system. Apply with 
minimum of 10 - 15mm of water per hectare

Apply up to 2 applications:
1st application at planting in the planting 
hole. Pour mixture over the roots of the 
plant.
2ⁿd application 2-3 months later as a drench 
around the tree base if required.

Apply a min. of 2 applications as a drench 
through drip irrigation system.
1st application at planting 
2ⁿd application 21 days later after first 
treatment.

Potatoes	

Established	tree	orchards	(stone fruit, pome 
fruit, citrus, nut trees, avocado, litchi, mango) 
Beginning of spring as the tree starts to be-
come active
1 month after full bloom (around 2 months 
later)
Post harvest (beginning of autum)

New	 establishment	 of	 trees	 (stone fruit, 
pome fruit, citrus, nut trees, avocado, litchi, 
mango

General	 vegetables	 (brassica, curcubit, 
squash, cucumber, butternut, leaf vegetables, 
pepper, tomato)

RIZOFOS FRUIT & VEG/ REG. NO: L9399 ACT NO. 36 OF 1947/ACTIVE INGREDIENT: LIVE PSEUDOMONAS FLUORESCENS BACTERIA MINIMUM 1 X 109 CFU/ML/ RIZOFOS IS A REGISTERED TRADEMARK OF 
N LABORATORIES (PTY) LTD



Leaders in Science. Partners in Growth.

Phosphorus (P) is one of the most limiting micro-nutrients in crop production worldwide.  It plays a crucial role in many physiological and bio-
chemical processes in plants and consequently controls the growth and development of all crops.  Despite repeated application of phosphate 
containing fertilizers to improve crop yield, P availability is often low due to its affinity to the soil solid phase.  As much as 80% of P applied as 
fertilizer can become unavailable for plant uptake due to adsorption and precipitation.  In acidic soils, P forms insoluble complexes with Al3⁺ 
and Fe3⁺ while in calcareous soils phosphates tend to precipitate with Ca2⁺ (Fig. 1).

Figure 1:  Soil P availability as affected by soil pH. Figure 2:  Illustration of a bacterial cell with multiple flagella.

Global cycling of unavailable organic and inorganic soil P is mainly attributed to soil bacteria and fungi.  Of these micro-organism, members of the 
genus Pseudomonas are potent phosphate solubilising bacteria (PSB). MBFi has harnessed the capabilities of Pseudomonas fluorescens, a beneficial 
soil micro-organism, to improve the availability of phosphates in soil and increase crop harvest.  Pseudomonas fluorescens is a gram-negative 
plant-growth promoting bacterium capable of moving to the plant root system by making use of multiple flagella (lash-like appendage used for 
swimming) (Fig. 2). 

Survival and competitive colonization of plant roots by bacteria in 
Rizofos is heightened due to a process called phase variation.  Phase 
variation is a reversible process that helps the bacteria to quickly 
adapt to rapidly changing environments and more effectively 
compete for the limited space available around the plant root. Phase 
variation can be visualised on a nutrient medium as bacterial colonies 
with different appearances (phenotypes) (Fig. 3).  
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Efficient rhizosphere colonisation by P. fluorescens ensures direct contact of this micro-organism with the root system providing available phosphates 
directly to the plant.  After successful root colonization of P. fluorescens, the bacterium makes use of several methods to improve phosphate 
availability in the soil:

PRODUCTION OF ORGANIC ACIDS – once in close contact with the plant, this micro-organism utilizes sugars excreted by the plant root
and converts it to gluconic and other organic acids.  Hydroxyl and carboxyl groups on the acid structure chelates cations bound to phosphates 
and results in the solubilisation of the previously bound phosphates.  Organic acids also solubilise phosphates by decreasing the pH of the soil.

PRODUCTION OF EXOPOLYSACCHARIDES – polysaccharides excreted by the bacterial cell can form complexes with metals like aluminium

PRODUCTION OF ENZYMES – enzymes known as phytase and phosphatase can be produced by the bacterial cell and convert organic
phosphate to plant available inorganic phosphate.

Added benefits of using Rizofos include improved plant growth, root development and suppression of plant pathogens due to the production of 
plant growth hormones and siderophores.  These siderophores are involved in the chelation of iron, making this important nutrient more plant 
available but less available for use by plant pathogens.

Figure 4:  Illustration showing the chelation of calcium by 
gluconic acid.

and iron in the soil.

Figure 3: Nutrient growth medium showing three different pheno-
types (A, B, & C) of Pseudomonas fluorescens in Rizofos.    
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Graph 1: The FDP Fruit & Veg treatment 
increase fruit size of Plums in Franshoek 
over most replicates with up to 7.6mm.This 
increase moves the fruit from one class size 
to the next, increasing profit gain for the 
grower.

Graph 2: The FDP Fruit & Veg treatment in-
crease fruit size of Plums in Franshoek with 
2.56mm from 54.88mm to 57.44 mm. This 
increase moves the fruit from one class size 
to the next, increasing profit gain for the 
grower.

Graph 3: The PGR effect and more readily 
available phosphates produced by the FDP: 
Fruit & Veg treatment increased stem thick-
ness of newly established trees with 3.2 mm 
increasing plant size and establishment in a 
new orchard.

Graph 4: The PGR effect and more readily 
available phosphates produced by the FDP: 
Fruit & Veg treatment increased growth of 
the first 4 branches by 5mm, showing in-
creased plant growth rate of treated trees.
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Graph 5: Treatment of Spinach with the FDP: 
Fruit & Veg increased overall yield in Gauteng 
with 3.6t /ha. FDP: Fruit & Veg increases 
plant growth with PGR and increases the 
availability of plant usable phosphates. 

Graph 6: Treatment of Spinach with the FDP: 
Fruit & Veg increased over all marketable 
bunches of spinach by 1000 bunches per 
hectare. FDP: Fruit & Veg increases plant 
growth with PGR and increases the availa-
bility of plant usable phosphates.

Graph 7: Treatment of Carrots with the FDP: 
Fruit & Veg increased over all yield in Gauteng 
with 0.82kg/m2 (8.7% increase). FDP: Fruit 
& Veg increases plant growth with PGR and 
increases the availability of plant usable 
phosphates.

Graph 8: Treatment of Carrots with the FDP: 
Fruit & Veg increased the amount of large 
carrots/m2 with 116% over the control. 
This shows the increased plant growth rate 
caused by PGR and more readily available 
phosphate due to the FDP: Fruit & Veg treat-
ment.
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Graph 9:Treatment of Beetroot with the 
FDP: Fruit & Veg increased the overall yield 
in Gauteng with 4.7t /ha (9.89% increase). 
FDP: Fruit & Veg increases plant growth with 
PGR and increases the availability of plant 
usable phosphates. 

Graph 10: Treatment of Cabbage with the 
FDP: Fruit & Veg increased the overall head 
weight in Gauteng with 0.36 kg/head (7.5% 
increase). FDP: Fruit & Veg increases plant 
growth with PGR and increases the availability 
of plant usable phosphates. 

Graph 11:Treatment of Cabbage with the 
FDP: Fruit & Veg increased the overall yield 
in Gauteng with 10.62t /ha (7.4% increase). 
FDP: Fruit & Veg increases plant growth with 
PGR and increases the availability of plant 
usable phosphates. 

Graph 12: Treatment of Cabbage with the 
FDP: Fruit & Veg increased the overall yield 
in Mpumalanga with 5.95t /ha (4.97% in-
crease). FDP: Fruit & Veg increases plant 
growth with PGR and increases the availa-
bility of plant usable phosphates. 
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Graph 13:Treatment of Lettuce with the 
FDP: Fruit & Veg increased the overall head 
weight in Mpumalanga with 170 g/head 
(15.8% increase). FDP: Fruit & Veg increases 
plant growth with PGR and increases the 
availability of plant usable phosphates. 

Graph 14: Treatment of Lettuce with the 
FDP: Fruit & Veg increased the overall yield 
in Mpumalanga with 10.16t/ha (15.8% in-
crease). FDP: Fruit & Veg increases plant 
growth with PGR and increases the availa-
bility of plant usable phosphates. 

Graph 15: Treatment of Potatoes with the 
FDP: Fruit & Veg increased the overall yield 
in Frankfort with 5.86t /ha (10.2% increase). 
FDP: Fruit & Veg increases plant growth with 
PGR and increases the availability of plant 
usable phosphates. 

Graph 16: Treatment of Potatoes with the 
FDP: Fruit & Veg with Tri-Cure + X-Press 
Technical increased the overall yield in Cla-
rens with 18.61t /ha (39.2% increase). 
FDP: Fruit & Veg  with Tri-Cure and Turbo 
Seed increased yield with 17.83 t/ha (37.6% 
increase). The FDP: Fruit & Veg treatment 
resulted in a significant potato yield increse.
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