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Summary

The rust fungi that are considered obligate parasites. Thus, the lack of an efficient method of preserving these rust causative agents in vitro for a long period of time is considered a barrier to the studies of the physiology, genetics and pathogenicity. Thus, for the purpose of research, the maintenance and/or multiplication of the fungus is obtained through successive inoculations in host plants. Thus, this study aimed to carry out the survey of information on methods of cultivation/preservation in vitro rusts. We conclude that the preservation possibilities in vitro rust for a long period of time is still very vague and there is no precise methodology and concrete about it. There are some methodologies that allow the preservation of rust, however, for a short period of time. We still need more studies on these methodologies and their performance in practice in order to achieve a concrete methodology for the preservation of rusts in vitro as well as there is for other microorganisms.
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Introduction


In order to maintain the equilibrium of the agroecossystem, disease management must be carried out in order to reduce the damages caused by these pathogens to commercial crops, among them, a prominence in relation to rust-causing fungi, due to their complexity and difficulty of control.


The rust-causing fungi are considered obligatory parasites, that is, they need a living host (biotrophic) so they can grow and reproduce, thus completing their life cycle [1]. Thus, the lack of an efficient method of preserving these causal rust agents in vitro for a long period of time is considered a barrier to the studies of the physiology, genetics and pathogenicity [2] and the [3]. In the present study, it is possible to compare the different species, the identification of new breeds, and laboratory studies.


Thus, for the purpose of research, the maintenance and/ or multiplication of the fungus is obtained through successive inoculations in host plants [4]. In addition, the preservation of uredospores can be carried out at a low temperature, obtaining the genetic preservation of the isolate, besides reducing the time, physical space and manpower in the maintenance of the pathogen [5].


Several proposals for uredymospores preservation methodologies are described in the literature for some rust [6].Thus, this study aimed to carry out the survey of information on methods of cultivation/preservation in vitro rusts.


In Vitro Methods of Preserving Rusts



The cultivated plants are constantly attacked by a series of diseases, which interfere negatively the productivity of the species. Among these diseases, rusts stand that are caused by several species of fungi, particularly of the order and Pucciniales Pucciniaceae family [7].


These pathogens, although attacking different species of plants, have similar symptoms in each of them, small leaf blotches of brown to dark brown in color, and can occupy large areas (petioles, pods, stems) which, over time, yellow and fall, In the case of leaves [8]. The plants that undergo the attacks have their photosynthetic production compromised, once the pathogen develops they feed on their living structures, thus, the leaves fall early, decreasing their final production [9].


In addition to the high availability of plants, the pathogens that represent rust also find the favorable climate in our country to develop and cause infection, besides other factors such as monoculture, non-rotation of active principles, favor establishment Of individuals [10].


It can be said that the only way to control this disease is through registered fungicides, which significantly increases the cost of production of the producers, as well as subjecting them to risks of contamination to their own health, as well as the fauna and flora in which These products are being handled. Another issue to be posed is that and depending on the successive applications, certain pathogens have to be made tolerant to some fungicides [11].


Another way of controlling these pathogens would be through the use of resistant varieties, which would be an efficient and quite feasible method, as well as preventive, however, these varieties are still commercially unavailable or unavailable in the market [12].


In an attempt to reduce the use of fungicides, minimizing the problem of environmental and human contamination, some scholars have invested their research in tests with biofungicides through plant extracts, however, a bottleneck of these surveys has been the maintenance of in vitro pathogens [13].


The pathogenic fungi that cause rust are classified as bryophytes, surviving only in living plant tissue, thus hindering the advancement of more advanced research in relation to their biology, cycle, variability, resistance, and so on [14].


Some researchers have been testing methods of creating some species in vitro, in an attempt to achieve enable the further expansion of such studies. The main objective is to imitate in the culture medium, components identical to those found in the leaves of the plants, thus enabling the development and establishment of the pathogen in question [3].


As an example, Pizetta et al. [15] in their study, they tested various means of enriched cultures: ASZV Kuck, SH Schenk and Hildebrandt and HG Harvey and Grasham for the development of Puccinia psidii adapting them extracts Jambeiro sheets (FJ) at four concentrations: 0.5; 1.0; 3.0 and 5.0gL-1, concluding that only the first stage of fungal growth was reported, presenting only the growth of germ tubes of the pathogen, not giving segment in its development. Moreover, the same authors also report that only the supplemented culture media showed higher growth of the germ tube of P. psidii were ASZV means HG and FJ at a concentration 0.5gL-1.


Salustiano et al. [16], testing extracts of leaves and an essential oil lamp on urediniospores germination of rust: Puccinia psidii vastatrix Hemileia, pachyrhizi Phakopsora, and Cerotelium fici, concluded that both the treatments, impracticability the germination process urediniospores of Above mentioned rust. Already Capucho et al. [2] were able to maintain the viability of urediniospores in 42% of H. vastratrix eight months after installation test, using the methodology proposed by the authors, where the ampoules containing the urediniospores collected from infected leaves were sent to the laboratory, sealed in Bunsen burner placed in a beaker and treated with liquid nitrogen following the urediniospores were frozen immediately stored in Ultrafreezer (-80 °C), thereby achieving more efficient preservation H. vastatrix vitro.


Beledelli et al. [17] evaluated the feasibility of Phakopsora pachyrhizi urediniospore in the absence of the host concluded that P. pachyrhizi urediniospore maintain viability by 11 weeks of storage, and still capable of causing infection and symptoms in moderate soybean plants. The methodology used was proposed by the authors with some adaptations carried out in Zambenedetti et al. [5], which was prepared a suspension containing 4.0mg of uredospores of P. pachyrhizi, 1000 ml of sterile distilled water and
0.	5.	tween 20, padronizadando in Neubauer chamber to 3.2x104 urediniosporosmL-i of water, the percentage of germination was verified in water and in agar-water and of infectivity by means of inoculations in soybean plants.


In order to evaluate methods of preservation of urediniospores of Puccinia kuehnii, Tibolla et al. (B1) [3] with different methods of dehydration and the second one (B2), with different rehydration methods, were used for the treatment B1: 1 - dehydration in silica gel, lyophilization and without dehydration; (-20°C), deep-freezer (-80°C), and for B2 the treatments were: 1) dehydration on silica gel and without dehydration; Room temperature (20°C), refrigerator (5°C), freezer (-20°C) and deep-freezer (-80°C); With rehydration and without rehydration in the evaluations. The results found by the researchers were as follows: viability decreased as a function of time, with the best treatments reaching 27.6% and 6.6% at 30 days, and 12.0% and 1.9% at 60 days, For B1 and B2, respectively, since the dehydration method on silica gel followed by storage at -80°C was the only one that presented viable urediniosporos (1,2%) at 180 days, for B1 and for treatment B2, the best method was [3]. In the present study, it was observed that the germination rate was higher in the dry season.



Conclusion



The possibilities of in vitro preservaf will rust for a long period of time is still very vague and there is no precise methodology and concrete about it.


There are some methodologies that allow the preservation of rust, however, for a short period of time.


We still need more studies on these methodologies and their performance in practice in order to achieve a concrete methodology for the preservation of rusts in vitro as well as there is for other microorganisms.
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