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Potential of phosphite-based products in the control of Rhizoctonia solani in vitro
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Abstract
Background: Several plant diseases are caused by soil fungi, among them is Rhizoctonia solani, which is a necrotrophic
fungus that can cause seedling tipping.
Objective: The goal of this work was to verify the potential of copper, potassium and manganese phosphite products in the
control of R. solani under in vitro conditions. The experiment was carried out in the Phytosanitary laboratory of the
Universidade Tecnológica Federal do Paraná (UTFPR), Dois Vizinhos campus. The products were added to the PDA culture
medium, and later arranged in Petri® plates, where the pathogen was inoculated. The mycelial growth was measured daily
until the control plate reached full growth. The experimental design was completely randomized, with four replicates, and
the data were evaluated for normality and submitted to analysis of variance, then evaluated by regression.
Results: The observed results showed that there was an inverse effect for dose factors and mycelial growth. With the
increase of the doses there was the reduction of the mycelial growth, until the dose of 60 where the pathogen had low
development.
Conclusion: In view of this, it can be observed that the products based on phosphite were effective in controlling the
pathogen Rhizoctonia solani, in both concentrations used, and with 60 μL the fungus showed low development.
Demonstrating that in vitro the products can be used for inhibition of mycelial growth, however future studies should be
performed aiming at the performance of the products under the pathogen under in vivo conditions.
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INTRODUCTION
The fungus Rhizoctonia solani is a necrotrophic soil inhabiting a wide range of hosts, such as rice, potato, bean and melon (MICHEREFF et al., 2005). In
addition, it has structures of resistance, which allow the survival of the fungus from one crop to another and make it difficult to control.
Phosphites are foliar fertilizers, which are being used in the control of various fungal diseases. The phosphite is formed by the reduction of the phosphorous
acid with a base (CAIXETA, 2012). Phosphoric acid has properties that can reduce sporulation of fungi, thereby reducing the incidence and severity of diseases
(PANICKER; GANGADHARAN, 1999, apud SANTOS, 2008). Faced with the complexity of the pathogen management and the search for sustainable methods
of disease control in plants, the use of phosphite based products presents great potential.
Since there is no study on the action of these products in this fungus, the objective of the work was to verify the potential of the phosphites based on copper,
potassium and manganese on the fungus R. solani in vitro.
MATERIAL AND METHODS
The experiment was conducted at the Phytosanitary Laboratory of the Universidade Tecnológica Federal do Paraná, Dois Vizinhos campus.
The isolates of the fungus R. solani were obtained from the fungi collection of the laboratory. The isolates were cultured in PDA culture medium and used after 10
days of growth.
The products used in the experiment were phosphites based on potassium, copper and manganese. The concentrations used were standardized in the values of
10 μL, 20 μL, 40 μL and 60 μL and for the control treatment only culture medium was used. Subsequently, the pH of the medium was adjusted to 6.5.
The experimental plots were composed of glass Petri® plates, which were eight centimeters in diameter. A completely randomized design with four replications
was used.
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The PDA culture medium was arranged in the amount of 100 ml in five Erlenmeyer’s. Afterwards, all materials were autoclaved at 121 °C for 15 minutes.
In laminar flow chamber, the products were added in due concentrations to the culture media. Afterwards, they were poured into the Petri ® plates and, after
solidification, a disc containing 5 mm diameter of the fungus R. solani was inserted.
The plates were sealed with film paper and incubated in BOD at 25 °C ± 2 °C and photoperiod of 12 hours for 10 days, where evaluations were carried out
during the growth of the fungus until reaching the edge of the plate.
RESULTS AND DISCUSSION:
The results observed in Figure 1 demonstrated an inverse effect for the factors concentrations and mycelial growth of the fungus. As the concentrations
increased, there was a progressive reduction of mycelial growth of the microorganism. However, it can be noted that there were no significant differences between
the three products tested, and it can be stated that all are effective in the control of R. solani in vitro.
The best results were obtained with the 60 μL dose for all products (copper, manganese and potassium phosphite). It can be seen that at this dose, the
mycelial growth was below 2 mm, whereas in the absence of the phosphite, that is, dose 0, the growth reached 8 mm in the same period of time and the same
culture conditions.
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Figure 1. Mycelial growth as a function of the dose of Ultra K10®, Ultra Mn10® and CUBO 700® products.
Potassium phosphite has been extensively tested for pathogen control. As reported by Schurt (2013), where the potassium phosphite efficiency in vitro was
tested on R. solani and positive results were obtained on the control of mycelial growth of the pathogen.
Mogollon (2012) also verified the action of potassium phosphite on Mycosphaerella fijiensis Morelet and observed complete inhibition of fungus growth and
reduction in spore germination.
The products based on manganese and copper phosphite do not present reports of their action on the pathogen R. solani in the literature. What can be raised
is that the action of phosphite is systemic, reducing intensely the mycelial growth, the release of spores, besides having a toxic action for some species of fungi
(FEN, 1989), caused fungitoxic and fungicidal action for R. solani , at the concentrations tested.
According to the study done by Mc Donald (2001), the phosphite was tested in Phytophotora and it can be verified that the action of the product is first
within the pathogen and later on the host plant. The metabolism of Phytophotora was disturbed by the action of phosphorus, causing accumulation of
polyphosphate and pyrophosphate, being toxic to the pathogen, inhibiting key pyrophosphoryls reactions to fungus anabolism (NIERE, 1994).
In addition, it has been observed that phosphite can act by inhibiting several fungal enzymes, not only by acting at a specific site, which demonstrates a broad
spectrum of action of the product (STEHMANN, 2000).
CONCLUSION
It can be verified that the products based on phosphite were effective in controlling the pathogen Rhizoctonia solani, in both concentrations used, and with 60
μL the fungus showed low development. Demonstrating that in vitro the products can be used for inhibition of mycelial growth, however future studies should be
performed aiming at the performance of the products under the pathogen under in vivo conditions.
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