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Abstract 
The objective of this work was to compare the leaflet severity of Asian soybean rust in farms sown in December 
and February in the state of Mato Grosso. In the survey, 28 fields were sampled in 14 counties in the North, West 
and South regions of the state. A total of 40 leaflets were collected per plot, in randomized treatments with four 
replication and three crop phenological stages. Leaflet severity was assessed according to a diagrammatic scale. 
The data were expressed as leaflet severity, submitted to linear regression analysis, calculated the area under the 
disease progress curve (AUDPC) considering the three phenological stages sampled, and the means compared by 
the Tukey’s test. Leaflet severity was significantly higher in the fields sown in December than in February, as 
well the number of fungicides sprayings. Our results indicate that the proposed change in seeding time from 
December to February can be implemented by significantly reducing risks and in compliance with the principles 
of IN 002/2015.  
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1. Introduction.  

In Brazil, Asian soybean [Glycine max (L.) Merr.] rust (ASR) caused by the basidiomycete fungus Phakopsora 
pachyrhizi Sydow & Sydow (1914) is the main crop disease (Godoy et al., 2016). Damage caused by a plant 
disease is the basic tool to justify whether control is needed or not but it should be scientifically determined. For 
ASR, the damage can be estimated based on the functions reported by Danelli et al. (2015) and depending on its 
severity it can be as high as 80%.  

ASR control measures include elimination of volunteer plants, observation of a 60–90-day soybean-free period 
in the off-season, cultivation of early cultivars sown at the beginning of the recommended season, and use of 
cultivars with partial resistance and chemical control. However, fungicides are still the main measure for its 
control (Reunião de Pesquisa da Soja da Região Sul, 2012). 

The state of Mato Grosso MT) is the largest soybean producer in the country with a grown area in the 2018/19 
growing season of 9,756,668 hectares (IMEA, 2019). Sowing is authorized from September 16th and is 
concentrated in October and November. 

There is a demand from growers to produce their own seeds to be legally authorized at another time, suggesting 
the month of February in an area of approximately 20 to 30 thousand hectares. 

Most of the seeds produced in the state originate from crops sown during the normal season (October/November), 
usually in regions with higher altitude and a more favorable environment for seed production and conservation 
during storage. However, due to adverse environmental conditions, many growers, and, seed producing 
companies, are not always able to produce seeds in quantity and/or quality according to current legislation, 
considering that sowing can only be done until December 31th, the last date to complete seed production. The 
sowing carried out in February coincides with the time when most of the soybean fields in the surrounding areas 
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have already been, or are being harvested, and in the reproductive stage, there are few fields remaining from 
normal season. As a result, there is a reduction in the P. pachyrhizi inoculum in the fields cultivated at this time 
compared to December. 

In December sown soybean (DSS), the severity of ASR has been high, sometimes requiring even more than 10 
fungicides sprayings and yet with low efficiency. The soybean cultivation at a time when the environment is less 
favorable for the ASR development, the month of February is the one that has always been used by growers, 
even before the existence of the soybean free-period. This expansion in the period of the soybean crop presence 
in the field due to the February sown does not mean that it will enter the soybean-free-period. 

No publications were found in the available literature that scientifically justified avoiding soybean cultivation in 
February. Nevertheless, Moreira et al. (2015) in conducted work in Lucas do Rio Verde  county, MT state, 
studied the temporal dynamics of soybean rust in soybean cultivars of different maturity groups, but not focusing 
on ASR intensity in December and February sowing time. 

The objective of the study was to evaluate and compare the foliolar severity of ASR in soybean fields sown in 
the months of December 2018 and February 2019 in the state of Mato Grosso. 

The hypotheses formulated in this work are that (a) the soybean crops sown in December are more severely 
attacked by ASR than those sown in February and (b) receiving a greater number of fungicide applications. 

2. Method 
The survey was carried out in farms in the North, West and South regions of the state, sown in the months of 
December 2018 and February 2019 with a regional difference in environment and disease management. 

The evaluations were carried out from January to May 2019, during the entire crop cycle in the two sowing 
times. 

During the first visit, data were recorded regarding the county, farm name, producer name, soybean cultivar, 
sowing date, crop phenological stage, geographical coordinates of each sampling point and subsequently the 
sanitary management carried out by growers. 

The rust detection and initial leaflet sampling were made by Aprosoja team previously trained and sent for 
analysis in the laboratory of the Rio Verde Foundation for Research and Technological Development, Lucas do 
Rio Verde-MT (FRV). After the disease was detected by the FRV laboratory, the sampling was performed by an 
FRV team. 

In each trial, four sampling repetitions were identified with fiberglass shafts and solid white plastic flags, each 
with approximately 25 m² and with a minimum distance of 100 meters between them. Two sub-plots were 
marked in each experimental unit. Two leaflets were removed from each of ten plants at totaling 40 leaflet per 
sampling. 

With the crop phenology evolution and the petioles drop of the lower nodes, in the DSS, the leaflets present in 
the upper nodes and in the cycle final stage, were collected. Samplings were carried out initially every fifteen 
days, and according to the development of severity, in DSS, the interval between collections had to be reduced, 
since with the high severity of the disease began to cause leaves fall. 

In the samples collected, the severity of leaflets was estimated at the Plant Pathology Laboratory of the Rio 
Verde Research and Technological Development Foundation according to the diagrammatic scale for Asian 
soybean rust according to Godoy et al. (2006). The analysis was always done by the same personnel. 

The experimental design was randomized treatments with four replications. With the data, the areas under the 
disease progress severity curve (AUDPC) were calculated and the averages means by the Tukey test for the areas 
sown in December and February of each region. 

The sampling work was carried out in fields that received their own rust control program with commercial 
fungicides without any interference from the monitors regarding the fungicides used and the moments of their 
application, including pest control. The list of treatment programs used in each crop was later sent to the FRV by 
the producers in the sampled areas. 

3. Results and Discussion 

The work covered 28 fields, 17 sown in December and 11 in February, located in 14 counties in the North, West 
and South regions, the main soybean producers in MT: counties names and number of fields grown in December: 
North (Claudia, Nova Mutum, Lucas do Rio Verde), West (Campos de Júlio, Campo Novo do Parecis, Sapezal) 
and AUDPC rated by leaflet rust severity in three soybean phenological, sown in December and February in the 
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