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ABSTRACT: The aim of this study was to determine the similarity between nine species of green manure 
regarding the occurrence of epiedaphic macrofauna. The experiment was conducted during the months of August 2014 to 
July 2015 at the Crop Science sector of the State University of Mato Grosso do Sul, Unit of Aquidauana. Treatmentes 
evaluated were: Canavalia ensiformes, Dolichos lablab, Mucuna pruriens, Mucuna aterrima, Crotalaria spectabilis, 
Crotalaria juncea, Crotalaria ochroleuca, Cajanus cajan, Cajanus cajan and two control (fallow area and native 
vegetation). Experimental design was  completely randomized with two replications. Each plot consists of 10 lines with 
4.5 m long. Epiedaphic macrofauna inhabiting the interphase between the vegetation cover and the soil surface was 
collected weekly by the Pitfall model. Individuals collected in all green manure species in the same month were added and 
subjected to cluster analysis. The months of September and October composed group 2 due to higher averages of 
epiedaphic macrofauna individuals. The month of July had the highest number of individuals from Isoptera order, 
composing the group 3. The month of November was in which was collected the greatest number of individuals from 
Hymenoptera order, which has allocated this month in group 4. The others months of the year formed the group 1, 
indicating that the region climatic conditions in this period do not affect significantly the distribution of epiedaphic 
macrofauna individuals.  
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INTRODUCTION 
 

Fertilization is a practice used to provide 
organic matter and nutrients for plants, which 
enables the chemical fertilizers and the production 
costs reduction (BUZINARO et al., 2009). Its 
function is to incorporate organic matter, such as 
root exudates, root and leaf biomass and organic 
acids  to the soil (DELARMELINDA et al., 2010). 

The presence of a dead cover on the soil 
surface stimulates the soil fauna, the roots and the 
soil microflora, keeping its balance by decreasing 
degradation (LAVELLE; SPAIN, 2001).  
Organisms in the soil macrofauna, which include  
Annelida and Coleoptera, have a body diameter of 
between 2 to 20 mm . They have great mobility and 
play an important role both in the transport of 
materials due to the fact that they make nests and 
burrows, and also for burrowing that reach variable 
depths and providing fragmentation of plant residue 
and its redistribution. (SWIFT et al., 1979). 
According to Barros et al. (2003), the main 
macrofauna members they are Oligochaeta, 
Formicidae and Isoptera. 

Macrofauna has different effects on 
processes related to soil fertility, such as the 

regulation of microbial populations responsible for 
humification and mineralization (LAVELLE et al., 
1997). Despite the importance of the soil 
macrofauna, few studies to evaluate the effects of 
green manure management on these organisms and 
the role of cover plants used on the dynamics of soil 
invertebrate communities on the balance and 
functioning of ecosystems, have been performed 
especially in the Cerrado biome (BLANCHART et 
al. 2006). 

Blanchart et al. (2006) report that several 
studies have highlighted the benefits of using green 
manure, especially with legume species on soil 
properties and sustainability. However, the 
mechanisms responsible for these benefits are not 
yet fully known. Thus, this study aimed to 
determine the similarity between nine species of 
green manure regarding the occurrence of 
epiedaphic macrofauna.  
 
MATERIAL AND METHODS 
 

The trial was conducted at Sector of Crop 
Science of the State University of Mato Grosso do 
Sul (UEMS), in Aquidauana-MS, between August 
2014 and July 2015. The climate, according to 
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Köppen-Geiger classification, is Aw (Warm - 
Humid Tropical), with rainy summers and dry 
winters, with average annual rainfall of 1,250 mm 
and average temperature of 26 ° C. The region is 
composed of native vegetation, large areas of 
pasture (cultivated grasses) and small orchards. 

Treatmentes evaluated were: Canavalia 
ensiformes, Dolichos lablab, Mucuna pruriens, 
Mucuna aterrima, Crotalaria spectabilis, Crotalaria 
juncea, Crotalaria ochroleuca, Cajanus cajan, 
Cajanus cajan cv “fava larga” and two control 
(fallow area and native vegetation). When the cover 
plants reached flowering, it were cut and the 
material was distributed on the ground. The maize 
sowing was carried out in no-till system 21.12.2014 
(beginning of rainy season). The experimental 
design was completely randomized, with two 
replications. Each experimental unit (plot) consisted 
of 10 lines with 4.5 m long. The spacing adopted for 
each species was 0.5 m between rows. 

Epiedaphic macrofauna inhabiting the 
interphase between the vegetation cover and the soil 
surface was collected weekly by the Pitfall model. 
In the first trial, they were installed two pitfalls in 
each experimental unit (portion), being carried out 
weekly collection from August 2014 to July 2015. 
As a reference were installed two pitfalls on fallow 
soil, without vegetation cover, outside the plots 
boundary and two on native forest area distant 
approximately 300 m from the trial. 

The pitfall consisted plastic containers with 
a capacity of 500 mL and 12 cm in diameter, which 
were buried up to ground level and inside was added 
water to 1/3 of its capacity and 10 mL of detergent 
to break the surface tension of the organisms and 
allow them to be deposited in the container bottom. 
In order to prevent organisms deterioration, was 
added 10 ml of formaldehyde 4%. The organisms 
were removed from the pitfalls every seven days 
and the liquid was renewed. Pitfalls remained active 
until the end of the trial, after maize harvest. The 
material recorded with the date and depth of 
collection and treatment code was sent to the 
entomology laboratory of the Unit. The macrofauna 
organisms were screened on trays, clustered by 
Class or Order, quantified and reported as the 
number of specimens/pitfall/day. Data were 
recorded in spreadsheets for statistical analysis. 

Data were organized in two ways, the first 
was the sum of the individuals from the same Order 
collected over the months (August 2014 to July 
2015) according to each green manure species. In 
the second form, individuals from the same Order 
collected in green manure species were added, 
separating according to each month of collection. 

Cluster analysis were performed in order to 
verify the similarity between green manure species 
regarding the occurrence of epiedaphic macrofauna. 
Ward’s agglomerative algorithm was used, having 
as dissimilarity measure the Euclidean distance 
(EVERITT; DUNN, 1991). 

Ward’s algorithm form groups, minimizing 
the dissimilarity or minimizing the total sums of 
squares within groups, also known as sum of square 
deviations (SSD). In each step of the procedure, 
groups are formed, so that the resulting solution has 
the lowest SSD within groups. At these stages, the 
clusters of all possible pairs of groups are 
considered and the two resulting in lower increase 
of SSD are clustered until all the groups form a 
single, gathering all individuals (EVERITT; DUNN, 
1991). All analyzes used the Statistica software 
(STATSOFT, 2005). 

 
RESULTS AND DISCUSSION 
 

Orthoptera and Hymenoptera were the most 
abundant Orders with an average of 134 and 182 
individuals per legume species, respectively (Table 
1). Mucuna pruriens was the species with the  
highest occurrence of epiedaphic macrofauna, 
especially Orthoptera and Hymenoptera. According 
to Marasas et al. (2001), vegetable waste provided 
by Mucuna pruriens are the main source of food and 
habitat for most species of invertebrates that inhabit 
the soil. This has made this legume species 
constituted separately the group 2 of similarity 
between green manures (Figure 1).  

Regarding the highest occurrence of a 
epiedaphic fauna in a particular vegetation cover, 
Almeida (2012) suggests a link between Orthoptera 
and leguminous plants, since the author found a 
higher occurrence of individuals of this order in 
areas cultivated with the vetch crop (Lathynus 
sativus L.). The same applies to the order 
Hymenoptera, which has a preference for living and 
dense covers (MENDES et al., 2011), likewase the 
case of the Mucuna pruriens. 

Cajanus cajan cv “fava larga” was the most 
common species in between the individuals from 
Isoptera, constituting the group 3. Among the 
insects, termites are one of the most important taxa 
in terms of local relative abundance (PANIZZI; 
PARRA, 2009).  According to Oliveira et al. (2004), 
results obtained for increasing termite individuals 
are not related to the chemical characteristics of the 
soil, but to the availability of organic matter, 
probably caused by this species. According to 
Baretta (2007), individuals from Isoptera degrade 
organic matter with a high C: N ratio, favored by its 
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enzymatic ability to degrade compounds that are 
more complex. Lastly, there are the other 
leguminous species not highlighted by the specific 
occurrence of any Order, being all of them clustered 
in group 1 due to the similarity amongst them. 

Another hypothesis for the increased 
occurrence of fauna in a soil covered by a particular 

plant species is the quality of food. The form of the 
groundcover plant, fresh or decomposition matter, 
which will be the food, , can be decisive in the 
composition and activity of the soil organisms. 
Within the soil organisms, for instance, the chewers 
prefer food with higher water and nitrogen content 
(PARRA et al., 2009). 

 
Table 1. Number of epiedaphic macrofauna individuals depending on the species of green manure grown 

between August 2014 and July 2015. Aquidauana, MS. 
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C. cajan 20 69 131 37 55 149 19 60 4 11 23 1 0 0 
C. cajan cv. 
fava larga 

23 53 85 12 62 92 554 53 6 15 23 1 0 0 

C. ochroleuca 73 67 112 49 41 176 82 89 7 14 22 1 1 0 
C. spectabilis 34 85 135 43 36 178 9 122 8 16 39 3 0 0 
C. juncea 24 59 180 36 52 113 19 93 8 11 27 1 0 0 
D. lablab 17 95 120 19 71 182 15 63 7 17 27 0 0 0 
M. aterrima 15 92 194 32 61 142 14 31 5 12 22 0 0 0 
M. puriziens 25 96 208 25 71 558 16 25 8 11 27 2 1 0 
C. ensiformes 14 60 121 23 82 109 13 21 0 9 10 2 1 0 
Fallow area 19 75 152 25 53 111 31 44 2 13 17 1 0 0 
Native 
vegetation 

4 67 41 9 23 189 3 5 4 1 30 6 2 0 

Mean 24 74 134 28 55 182 70 55 5 12 24 2 0 0 
 

 
Figure 1. Cluster dendrogram between leguminous species based on the number of epiedaphic macrofauna 

individuals, from August 2014 to July 2015, em Aquidauana MS  
 

  
The highest averages for the number of 

epiedaphic macrofauna individuals (Table 2) were 
checked in September, October, November and July 
Thus, these months formed group 2, generated by 
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the cluster analysis (Figure 2). Soil organisms can 
be influenced by weather conditions, which explains 
the occurrence of soil fauna as an indicator of 
environmental changes (ASSAD; LACERDA, 
1995). 

Moço et al. (2005) report that the soil fauna 
is sensitive both to changes in temperature and 
humidity as well as the availability of food. 
Moreover, the composition of the cover, such as a 

larger content of water, carbon, and nitrogen can 
select organisms with specific nutritional 
preferences (PARRA et al., 2009). Possibly, the 
cluster occurred due to the effect of the vegetation 
decomposition. The increased availability of energy 
and nutrients is associated with the existence of new 
habitats favorable to the colonization of the 
macrofauna (MERLIM, 2005). 

 
Table 2. Number of epiedaphic macrofauna individuals depending on months of the year in nine leguminous 

species grown in Aquidauana, MS 

Leguminous species Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul 

Lepidoptera 36 23 20 11 4 8 2 4 9 21 66 79 
Coleoptera 93 91 94 172 61 35 13 41 42 47 80 74 
Orthoptera 236 360 380 253 49 157 94 57 46 95 97 108 
Diptera 38 20 0 34 25 30 12 11 32 15 17 17 
Blattaria 72 97 197 149 36 119 46 27 25 31 21 24 
Hymenoptera 72 250 150 437 94 91 36 248 57 70 72 51 
Isoptera 12 14 0 20 7 29 39 12 6 16 51 581 
Hemiptera 117 143 143 96 32 16 9 4 28 52 62 77 
Chilopoda 4 5 19 11 11 6 0 2 2 1 3 3 
Diplopoda 7 9 9 31 20 24 18 23 6 5 2 2 
Araneae 8 23 0 42 28 25 15 21 10 17 25 14 
Scorpiones 2 1 24 3 2 1 0 1 3 1 1 1 
Dermaptera 0 0 0 0 0 3 1 0 0 0 0 0 
Oligochaeta 0 0 0 0 0 0 0 0 0 0 0 0 

Mean 50 74 74 90 26 39 20 32 19 26 35 73 

 

 
Figure 2. Cluster dendrogram between the months of the year based on the number of epiedaphic macrofauna 

individuals in Aquidauana MS 
 

 
The other months of the year formed group 

1, indicating that the climatic conditions of the 
region in this period did not significantly affect the 

distribution of macrofauna epiedaphic individuals. 
According to Moço et al. (2005), the occurrence of 
these individuals is associated with the relationship 
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amongst the species. The diversity of soil fauna may 
also be related to other factors, such as the plant 
density of the crops involved, adaptability to crop, 
food availability and content of the soil organic 
matter (KLADIVKO, 2001; SILVA et al., 2006). 

 
CONCLUSIONS 

 
The occurrence of epiedaphic macrofauna in 

the Cerrado/Pantanal ecotone region depends on the 
species of cultivated green manure and the time of 
year. 

Mucuna pruriens was the species with 
higher occurrence of epiedaphic macrofauna, 
especially the Orthoptera and Hymenoptera. 
Cajanus cajan cv “fava larga” was the species most 
common between the individuals from Isoptera. 

The months of September, October, 
November and July recorded the highest average for 
the number of individuals of epiedaphic 
macrofauna. 

 
 
 

 

 
RESUMO: O objetivo deste trabalho foi verificar a similaridade entre nove espécies de adubo verde quanto à 

ocorrência de macrofauna epiedáfica. O experimento foi conduzido durante os meses de agosto de 2014 a julho de 2015 no 
setor de Fitotecnia da Universidade Estadual de Mato Grosso do Sul, Unidade de Aquidauana. Os tratamentos avaliados 
foram: Canavalia ensiformes, Dolichos lablab, Mucuna pruriens, Mucuna aterrima, Crotalaria spectabilis, Crotalaria 
juncea, Crotalaria ochroleuca, Cajanus cajan, Cajanus cajan e duas testemunhas (área de pousio e mata nativa). O 
delineamento experimental utilizado foi o inteiramente casualizado, com duas repetições. Cada parcela foi composta por 
10 linhas com 4,5 m de comprimento. A macrofauna epiedáfica, que habita na interfase entre a cobertura vegetal e a 
superfície do solo foi coletada semanalmente por meio de armadilhas modelo Pitfall (de queda). Os indivíduos coletados 
em todas as espécies de adubação verde no mesmo mês foram somados e submetidos à análise de agrupamento. Os meses 
de setembro e outubro compuseram o grupo 2 devido as maiores médias de indivíduos da macrofauna epiedáfica. O mês 
de julho obteve o maior número de indivíduos da ordem Isoptera, compondo o grupo 3. O mês de novembro foi no qual foi 
coletado o maior número de indivíduos da ordem Hymenoptera, o que alocou este mês no grupo 4. Os demais meses do 
ano formaram o grupo 1, o que indica que as condições climáticas da região neste período não afetam significativamente a 
distribuição dos indivíduos da macrofauna epiedáfica.  
 

PALAVRAS-CHAVE: Análise de agrupamento. Pitfall. Variabilidade temporal. 
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