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 The sanitary quality of the seeds contributes to the production of healthy seedlings, 
which are fundamental for the success in the use of forest species which are typical 
from the “cerrado” (a Brazilian vegetation), in conservation programs, restoration 
and replanting for economic purposes. The aim of this work was to evaluate the 
sanitary quality of the “Cerrado” two forest species seeds. The experiment was 
performed in the Forest Biotechnology and Genetics Lab situated in the Integrated 
Center of Forest Species Propagation accommodations of the Forestry Department 
of UFVJM. The totally randomized experimental design was used with three 
repetitions for each of the four mother trees, derived from the State Parks: Rio Preto 
and Biribiri. The Phytopathogens diagnosis was made using the Filter Paper method. 
Microphotographs of the fungus were taken and compared with literary descriptions 
thus allowing the phytopatogens identification. The following  fungus were 
identified: Fusarium, Aspergillus, Penicillium, Rhizopus, Trichoderma e 
Macrophomina,which may have negatively affected the germination index of the 
evaluated seeds. 
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INTRODUCTION 
 

The deforestation for the production of charcoal, opening of new agricultural opportunities, mining and 
forest activities without proper technical guidance , has contributed for de degradation of the Cerrado, especially 
in Northern Minas Gerais (Araujo et al., 2009). The recovery, ecological restoration and the sustainable use of 
the ecosystems that make part of this biome have taken the interest on the acknowledgement of its native forest 
species. 

In the areas of “Cerrado” there are species of great ecologic and economical potential which, generally, 
diffuse through seeds. Bowdichia virgilioides kunth and Plathymenia reticulata Benth, popularly known as 
“sucupira preta” and “vinhático do cerrado”, respectively. They are forest species of the Fabaceae family, 
commonly found in open formations of the Brazilian “Cerrado”, with wide geographical distribution. They are 
two native forest species of great economic and ecological potential, considered important for having high 
quality wood and because they are potentially indicated for reforesting and degraded areas restoration programs 
(Lorenzi, 1992; Lacerda et al., 2002), being the seminal spread the most suitable for the two species. 

In this context, the production of good quality seedlings for native forest species has reveled in a very 
important activity, fundamental for the success in programs of conservation and use of arboreal species typical 
from the “Cerrado”. However, the numerous pathogens associated to seeds and seedlings has restrained this 
procedure (Muniz et al., 2007). 

The presence of microorganisms represents a threat to the sanitary quality of seeds, since it may cause its 
deterioration, as well as abnormalities and injury in the seedlings, especially in tests done in incubators or seed 
germinators, where the conditions for the development and spread of fungi are ideal, threating the germination 
and the growing of the plant (Piveta, 2010). 

According to Henning et al, (2005), the seed sanitary analysis, associated to other physiological tests, 
explains the origin of problems of the seed low quality and clarifies the causes of low germination, supporting 
the studies of interaction and interference of pathogens in the vegetable species spread methods. 
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Considering the importance of native species in the reforestations, industry and even in the necessity of 
conservation of them, the present study was aimed to evaluate the sanitary quality of the species Bowdichia 
virgilioides and Plathymenia reticulata. 
 

MATERIAL AND METHODS 
 
The analyzes of sanitary quality and the fungi pathogenicity examination associated to the seeds of 

“Sucurpira preta”( Bowdichia virgilioides) and “vinhático do cerrado” (Plathymenia reticulata) were made in 
the “Laboratório de Genética e Biotecnologia Florestal” (Forest Biotechnology and Genetics Lab) and in the 
“Centro Integrado de Propagação de Espécies Florestais” (Integrated Center of Forest Species Spread), both 
belonging to the Forestry Department of Universidade Federal dos Vales do Jequitinhonha e Mucuri – UFVJM, 
Campus JK, em Diamantina, Minas Gerais. The “sucupira preta” seeds were collected in January 2010, the 
“vinhático do cerrado” ones in August of the same year in two populations, located in “Parque Estadual do 
Biribiri” and “Parque Estadual do Rio Preto”. Right after the processing, the seeds were stored in cold chamber 
at 6°C and at 40% humidity, packet in plastic bags and put in paper recipients, where they were kept until it was 
used in July 2011. 

The collection sites present typically tropical climatic regime, Cwb in the Koppen rating. The “Parque 
Estadual do Biribiri” (PEB) is located among the geographical coordinates: 18°14’53” S 43°39’57” W, in 
southeastern Diamantina, Minas Gerais. The “Parque Estadual do Rio Preto” (PERP) is located in a town named 
São Gonçalo do Rio Preto, Minas Gerais, with the geographical coordinates: 18° 07’ 2.6” S and 43° 20’ 51.7” 
W. The parks have relative air humidity almost always high, having annual averages 70.6% (PERP) and 75.6% 
(PEB) (Neves et al., 2005). These areas are located in “Serra do Espinhaço”, in the region called “Alto 
Jequiitinhonha, and present several remnants of the “Cerrado” vegetation. 

The mother trees of each species and their collection sites are represented in table 1. 
 
Table 1: Location, identification and “sucupira preta and vinhatico do cerrado” mother trees origin situated in the “Parque Estadual do 

Biribiri (PEB) and Parque Estadual do Rio Preto (PERP) in Minas Gerais”. 
Species Mother tree Origin 

Sucupira preta S.R.M02 PERP 

Sucupira preta S.B.M04 PEB 

Sucupira preta S.B.M06 PEB 

Sucupira preta S.R.M12 PERP 

Vinhático do cerrado V.B.M01 PEB 

Vinhático do cerrado V.R.M05 PERP 

Vinhático do cerrado V.R.M12 PERP 

Vinhático do cerrado V.B.M15CV15 PEB 

 
The experimental design used was totally randomized, with three repetitions per mother tree, each repetition 

was represented by a Gerbox containing twenty seeds. Four mother trees were used , totalizing 240 seed of each 
evaluated species, two of them from the “Parque Estadual do Biribiri” and the two others from the “Parque 
Estadual do Rio Preto”. 

To check if there were meaningful differences among the mother trees along the pathogens infestation and 
the seeds germination rate, the LME4 (Linear mixed-effects models using S4 classes) was used (Bates et al., 
2011), in the R environment (R Development Core Team, 2011). 

From these data graphics were made for a better visualization of the percentages and progress, either to the 
germination or to the seeds infestation. 

For the detection of fungus associated to the seeds, the paper filter method was used. The seeds were 
distributed in transparent plastic boxes like “gerbox”, which were previously disinfected, with a sodium 
hypochlorite solution (1000 ppm) and alcohol solution at 70%, on two sheets of filter paper “germitest” 
autoclaved and wet with distilled and sterilized water. The incubation was performed in a germination chamber 
“BOD”, at a 25+/-2°C temperature, for seven days in the dark. 

Every day, the “gerboxes” were taken out of the germination chamber and the seeds were analyzed under a 
stereoscopic microscope, where the quantity of seeds that contained fungi colonies in development and the 
quantity of germinated seeds were watched.  

After the incubation, the seeds were individually analyzed with a stereoscopic microscope to detect and 
possible identify the fungus associated to them. Blades preparations were made and, observed with an optical 
microscope, allowed the visualization of structures of fungi, what allowed, in some cases, their identification. 
Microphotographs of the seeds and fungi structures were taken with the help of a digital camera (Moticam 2300, 
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3.0 Megapixels USB 2.0), attached to the stereoscopic microscope or to the optic microscope, and transferred to 
a microcomputer. 

The identification was performed by means of comparison of the fungi structures present in the seeds with 
the descriptions published in specialized literature (Barnett and Hunter, 1972; Dugan, 2006; Watanabe, 2010). 

Afterwards, the fungi infestation percentage was calculated in each of the forest species, based on the 
number of seeds infested by fungi colonies. The number of germinated seeds in each “gerbox” was quantified 
and afterwards changed into percentage for statistical comparisons. 

 
RESULTS AND DISCUSSION 

 
It was noticeable that there was a variation of the infestation level (Figure 1) and the germinal potential of 

the seeds over time (Figure 2), considering the averages to the species and mother trees. The same way, it was 
noticed that there were meaningful differences (P<0.01) among the mother trees, for infestation (Figure 1B) and 
germination (Figure 2B), and among germination species (Figure 2A). On the other hand, there weren’t 
meaningful differences among the species in relation to pathogens infestation (Figure 1A). It was noticed that 
the fungi infestation has occurred more intensively from the second day of incubation on (Figure 1), and some 
mother trees had a more accelerated infestation percentage, reaching indexes close to 70%, and others presented 
a less intense rate, with infestation indexes close to 20% (Figure 1B). However, the data do not allow us to 
discriminate sites (Parks) with greater tendency to high seeds contamination indexes, since the mother trees with 
high and low infestation rate are from the same site and the intermediate ones may not present data that allow us 
to conclude this (Figure 1B). 

Unlike the noticed in fungal infestation, where there weren’t meaningful differences among species (Figure 
1A), when we consider the germination rate over the trial it was possible to identify meaningful differences both 
among species and among mother trees (Figure 2). 

 

  
 
Fig. 1: Average percentage of fungal infestation in seeds of “Sucupira Preta” and “Vinhático do Cerrado”, 

during the period of seven days. Where: “A” Species infestation and “B” mother tree infestation. 
Mother tree with the letter S or V match with “sucupira” and “vinhático do cerrado”, respectively, and 
mother tree with letter B or R in the name correspond s to “Parque Estadual do Biribiri” or “Parque 
Estadual do Rio preto”. 

 
Based on Figure 1A we can conclude that there were variations over time, but there weren’t meaningful 

differences between the two species. But based on Figure 1B when can notice that there were variations over 
time and that there were meaningful differences among mother trees (P<0.01). 

Unlike the noticed for the fungi infestation, where there aren’t meaningful differences among species 
(Figure 1A), when considering the germination rate during the trial, it was possible to identify meaningful 
differences both among species and among the mother trees (Figure 2). 

Overall, the results have pointed low germination rates, both among species and mother trees (Figure 2). 
The “Sucupira preta” had germination close to zero and “vinhático do cerrado” reached almost 20% (Figure 
2A). In the matrices analysis, I was noticed that only one of them, “vinhático do cerrado”, reached almost 40% 
germination (Figure 2B). 
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Fig. 2: Average germination percentage in seeds of “sucupira preta” and “vinhático do cerrado” during seven 
days. In “A” the data are show by species and in “B” by mother trees. The statistical tests have indicated 
meaningful differences between species and mother trees (P<0.01). Mother tree with the letter S or V 
corresponds to “sucupira” and “Vinhático do cerrado”, respectively, and the ones with the letter B or R 
correspond to “Parque Estadual do Biribiri” or “Parque estadual do Rio Preto”. 

 
According to Lorenzi (1992), the delay of the germination of seeds of native forest species, even when 

submitted to proper environmental conditions, can be explained by the existence of hard and impermeable 
tegument, very common in seeds of the Fabaceae family. A study by Lacerda et al, (2004) proves the existence 
of tegument dormancy in seeds of “vinhático docerrado”. This same type of dormancy was also noticed in seeds 
of “sucupira preta” (Albuquerque et al., 2007). Since, it aimed to analyze the phytosanitary quality of the seeds; 
treatments to stop the dormancy were not made. Besides, these treatments could be one of the sources of 
contamination. On the other hand, considering that the tests were made in high humidity and high temperature 
conditions, the seeds germination would be favored. These conditions have also aimed to favor the development 
of fungi, many of them could damage the germinal procedure. Given the high fungi incidence, it is assumed 
that, for the evaluated species, these microorganisms presence may have helped reduce these seeds germinal 
power. 

 
Fig. 3: General aspect of the fungi infestation of the seeds. Macrophomina in seeds of “sucupira-preta” (A) and 

“vinático do cerrado” (B) and reproductive structures (C). Trichoderma in seeds of “sucupira-preta” (D) 
and (E) and reproductive structures (F). Fusarium on seeds of “sucupira preta” (G) and “vinhático do 
cerrado” (H) and reproductive structures (I). 



88                                             Kamilla Emmanuelle Carvalho de Almeidaet al, 2013 

Australian Journal of Basic and Applied Sciences, 7(12) Oct 2013, Pages: 84-90 

 

The evaluations with microscope allow us to identify Fusarium, Aspergillus, Penicillium, Rhizopus, 
Trichoderma and Macrophomina. Seven days after the experiment set-up, most of the non-germinated seeds was 
degraded and covered by fungi mycelium from these different genders (Figures 3 and 4). 

 

 
Fig. 4: General aspect of the fungi infestation in the seeds. Penicillium in seeds of “sucupira preta” (A) and 

“vinhático do cerrado” (B) and reproductive structures (C). Aspergillus in seeds of “sucupira pret”a (D) 
and “vinhático do cerrado” (E) and reproductive structures (F). Rhizopus on seeds of “sucupira preta” 
(G) and “vinhático do cerrado” (H) and reproductive structures (I). 

 
Seeds of forest essences may be contaminated in the soil by different fungi, including saprophytes and 

facultative parasites that disseminate among the healthy seeds, when they are benefited and stored (Ferreira, 
1989). 

Among the saprophytes fungi genders that appeared in almost all the samples, Aspergillus, Penicillium and 
Rhizopus were found. The others, Fusarium, Trichoderma and Macrophomina belong to a group of fungi that 
occur less often. To inhibit the incidence of theses fungi, the collection of seeds in the soil must be avoided, 
collecting them directly from the mother trees. 

Aspergillus, penicillium and Rhizopus fungi tend to develop themselves, mainly in the embryo and, because 
of this, they are the most responsible for the loss of a availability of the seeds, damaging them during the storage 
(Dhingra, 1985). These pathogens are fungi that can rot the seeds stored in cold chambers and present high 
incident rates on the air, because they efficiently suit the storage conditions, they easily disseminate and produce 
large amounts of airborne spores (Sommer, 1982; Snowdon et al., 1990; Johnson et al., 1994). 

The pre overturning or post emergency of seedlings of forest species is common, whose seeds are 
associated to some Fusarium species (Ferreira, 1989). To Dhingra et al, (1980) and Machado (1988), the 
associations with fungi from this genus occur during the fruit maturation and may be reduced if we accept some 
cares during the collection and handling of seeds. According to these authors, pathogens of this type may be 
responsible for the differences found in germination. 

But the Rhizopus genus affect the evaluation of other genus for quickly colonizing the tissues, preventing 
the visualization of other funguses (Carvalho and Muchovej, 1991), while Trichoderma is found in organic soils 
and survives hosting in other funguses, being antagonistic and efficient in phytopathogenics funguses control 
and successfully used in biologic control practice (Grigoletti et al., 2004). 

The Macrophomina genus is an agent that causes rotting in roots, stalk, branches and fruits in hundreds of 
cultures (Sinclair and Backman, 1989). Associated to this Pathogen can reduce the germinal power of seeds 
(Barros, 1981). Although the funguses from this genus are considered potential pathogens of seeds of some 
forest species, reports were not found from the occurrence of Macrophomina in seeds of “Sucupira preta” and 
“vinhático do cerrado”. 
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The results reached on the sanity tests and germination of seeds of the evaluated forest species support the 
integrated analysis of the quality of seeds of “sucupira preta” and “vinhático do cerrado” and amplify the 
acknowledgements relating to fungal flora occurring in reproductive structures of species typical from the biome 
“cerrado”. These studies can contribute to the conservation of germplasm banks, leverage the germinal process 
of reproductive seedlings and make possible the production of healthy seedlings. 
 
Conclusion: 

The high index of fungal infestation noticed among the species can be explained by the conditions in which 
they have developed themselves, collection way and the storage. Then, ultra caution in these procedures is very 
important. 

The collection site and fungi presence in the environment can explain the noticed variations among the 
infestation averages to the matrices. 

The several germination rates must be related to the existence of hard tegument, resistant to water, the 
weather and storage conditions and the high incidence of fungi on them. 

The Macrophomina may be one of agents that cause the low germination of the seeds of “sucupira preta” 
and “vinhático do cerrado”. 
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