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Growth and yield performance of soybean with the application of 
Bradyrhyzobium inoculant via furrow and seed

Crescimento e desempenho produtivo de plantas de soja em função 
da aplicação de inoculante via sulco e em semente

Santiel Alves Vieira Neto1; Fábio Ribeiro Pires2; João Carlos Madalão3*; Douglas 
Gomes Viana4; Carlos César Evangelista de Menezes5; Renato Lara de Assis6

Abstract

Given the high costs of agricultural production, especially due to the price of fertilisers, particularly 
nitrogen, the use of inoculants to supply nitrogen to soybean crops is a widely recommended practice. 
The objective of this study was to evaluate the feasibility of applying inoculants through seed and 
planting furrow in soil previously cultivated with soybean and Brazilian native “cerrado” biome 
soil under greenhouse conditions. Seven treatments were tested: 1) inoculation via seed (inoculant + 
fungicide + micronutrient), 2) treatment via seed (fungicide + micronutrient), 3) control (only seed), 
4) inoculation via furrow-dose 1 (recommended dose), 5) inoculation via furrow-dose 2 (twice the 
recommended dose), 6) inoculation via furrow-dose 3 (three times the recommended dose) and 7) 
inoculation via furrow-dose 1 + seed inoculation. We evaluated plant height, fresh and dry matter weight 
of the aerial part and nodules, number of total, viable and non-viable nodules, number of pods per plant 
and grain yield. Inoculation was more effective when used in cerrado soil, but soybean performance 
in treatments without inoculation was higher in previously cultivated soil. Application through furrow 
proved to be a viable practice due to the similarity of the results obtained with the traditional application 
by seed.
Key words: Soybean yield. Nodulation. Pods number.

Resumo

Diante dos custos da produção agrícola, consideravelmente elevados em função do preço dos fertilizantes 
e, particularmente, os nitrogenados, o uso de inoculantes, visando fornecimento de nitrogênio para 
a cultura da soja, tem sido uma tecnologia frequentemente recomendada para viabilizar a produção. 
Objetivou-se com este trabalho avaliar a viabilidade da aplicação de inoculantes via semente e sulco 
de semeadura, em solo já cultivado e em solo de cerrado nativo com a cultura da soja. O ensaio foi 
realizado em casa-de-vegetação, utilizando solo de cerrado, sem cultivo anterior, e solo com histórico 
de cultivo de soja. Foram testados sete tratamentos: 1) inoculação via semente (inoculante + fungicida 
+ micronutriente), 2) tratamento via semente (fungicida + micronutriente), 3) testemunha (semente 
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pura, sem tratamento), 4) via sulco-dose1 (dose recomendada), 5) sulco-dose2 (duas vezes a dose 
recomendada), 6) sulco-dose3 (três vezes a dose recomendada), e 7) sulco-dose1+ inoculação via 
semente. Foram avaliados altura de plantas; massa de matéria fresca e seca da parte aérea e nódulos; 
número de nódulos totais, viáveis e não-viáveis; número de vagens por planta e rendimento de grãos. A 
inoculação foi mais efetiva no incremento das variáveis analisadas quando utilizada no solo de cerrado, 
e o desempenho da soja nos tratamentos que não receberam inoculação foi melhor no solo já cultivado. 
A aplicação via sulco mostrou-se uma prática viável em razão da semelhança dos resultados obtidos 
com a aplicação tradicional, via semente.
Palavras-chave: Rendimento da soja. Nodulação. Número de vagens.

cultivation of soybean, bean, pea and other legumes, 
brought economic and environmental advantages 
for Brazil (MENDES et al., 2010).

In soybean cultivation, the use of inoculants 
containing bacteria of the genus Bradyrhizobium is 
a common technique (VIEIRA NETO et al., 2008a, 
2008b; ALBAREDA et al., 2008; PREVOST et 
al., 2012.) to achieve high productivity of cerrado 
biome soils. The spread of this practice is based on 
the rati¿cation of the low investment that requires 
the use of inoculants and signi¿cant economic 
return of this technology. The short-term results are 
reduced production costs and increased yields and 
pro¿tability. As a long-term result, there is a residual 
increase of nitrogen that remains for subsequent 
cultivations, bene¿ting the production system. 
Moreover, inoculation is simple and convenient and 
indispensable for obtaining high yields (VIEIRA 
NETO et al., 2008a, 2008b; HUNGRIA et al., 2013).

In addition to the signi¿cant reduction in soybean 
production costs, another major bene¿t of inoculation 
with nitrogen ¿xing bacteria is the fact that this 
practice does not promote environmental pollution. 
About 50% of nitrogenous fertilisers applied to the 
soil are lost through denitri¿cation and leaching, 
and volatilisation may cause problems related to the 
reduction of the ozone layer and eutrophication of 
rivers and lakes (increased nitrogen contents in the 
water), which may lead to uncontrolled algae growth 
and a subsequent reduction of oxygen, negatively 
impacting the aquatic fauna (HUANG et al., 2006; 
SUN et al., 2008; SIYAL, 2013; HUNGRIA et al., 
2013).

Introduction

In the current energetic conjuncture and global 
economic environment, the cost of agricultural 
production has been considerably increased due 
to the price of synthetic fertilisers, particularly 
nitrogenous ones. The energy used in the production 
of 50 kg of nitrogen fertiliser is equivalent to that 
provided by about 80 L of gasoline, an amount that 
is surpassed by the biological ¿xation in soybean 
(MASCARENHAS et al., 2003). The energy 
demand required to produce 1 kg of nitrogen 
fertiliser is about six times greater than needed to 
produce 1 kg of P or K.

Nitrogen (N) is a macronutrient that usually 
occurs in low concentrations in soils located in 
tropical regions such as Brazil, but accounts for 
78% of the atmosphere, albeit in a form which is 
non-assimilable for plants (MASCARENHAS et 
al., 2003). However, the cultivation of various crops 
is of high importance in the tropics; e.g. for soybean, 
high yields can be obtained in such regions, given 
that the nutritional requirements of the cultures are 
met.

Biological nitrogen ¿xation (BNF) in 
Leguminosae is the association between speci¿c 
bacteria and roots featuring a symbiotic interaction, 
constituting an essential source of N especially in 
soybean (RASCIO and ROCCA, 2008; MENDES 
et al., 2010; TERPOLILLI et al, 2012). The supply 
of N-fertilizer to crops performing symbiotic 
¿xation has been reduced to small amounts or 
omitted. However, this practice, particularly in the 
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Although many details are available about the 
inoculation of soybean, the application method 
requires further elucidation. Typically, the inoculant 
is mixed with seeds before sowing, but little is 
known about new techniques such as the use of 
inoculant directly in the planting furrow, which 
may lead to optimal results. Furthermore, in soil in 
which soy had already been cultivated, the effect 
of inoculation might be smaller than in new areas. 
Thus, the available information does not consider 
the interference of the application method.

Given the above, the objective of this study was 
to evaluate the feasibility of inoculant application 
through seed and seed furrows in soil previously 

cultivated with soybean and in native cerrado soil.

Material and Methods

The experiment was performed in a greenhouse 
in vessels with a capacity of 8 dm3 of soil. The 
experiment was a factorial 2 x 7 design and the A 
factor composed of two types of soil, both classi¿ed 
as clayey Oxisol (EMBRAPA, 2013): a) soil from 
an area of commercial soybean cultivation (over a 
period of 30 years) in the summer season (farming) 
and b) previously non-cultivated soil (native cerrado 
- NC). Factor B involved the inoculation of soybean 
(Table 1).

Table 1. Description of treatments applied to both soil types (native cerrado and previously cultivated soil).

Treatment Description
1 Seed (inoculant + fungicide + micronutrient)
2 Seed (fungicide + micronutrient)
3 Control (only seed)
4 Furrow-dose 1 (recommended dose)
5 Furrow-dose 2 (twice the recommended dose)
6 Furrow-dose 3 (three times the recommended dose)
7 Furrow (dose 1 in furrow) and Seed (Treatment 1)

The experiment was conducted in a random 
block design with eight replications. For each soil 
type, we used 56 vessels, totalling 112 experimental 

units. Soils were characterised chemically and 
physically (Table 2).
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Table 2. Physical and chemical attributes of the different soil types evaluated in the arable layer (0-20 cm).

Attribute Previously cultivated soil (tillage) Soil NC*
pH (CaCl2) 5.26 4.02
Ca (cmolc dm-3) 3.35 0.52
Mg (cmolc dm-3) 1.24 0.15
Al (cmolc dm-3) 0.05 0.75
H + Al (cmolc dm-3) 5.8 6.8
K (mg dm-3) 179 22
P (mg dm-3) 30.43 0.19
O.M. (g dm-3) 40.97 39.83
CEC (cmolc dm-3) 10.83 7.49
BS (cmolc dm-3) 5.05 0.72
V (%) 46.67 9.66
Sand (g kg-1) 310 310
Silte (g kg-1) 170 150
Clay (g kg-1) 510 540

For inoculation through seeds, we used peat 
(Glycimax®) as inoculant, including the strains 
SEMIA 587 and 5019, both belonging to the species 
Bradyrhyzobium elkanii, in a concentration of 3.0 x 
109 cells g-1. Ten grams of the inoculum were diluted 
in 30 ml of sugar water (3 g sugar); the solution was 
applied to 5 kg of seeds and dried in the shade for 6 
hours. After drying, sowing was performed.

For inoculation in the planting furrow, a liquid 
inoculum (Rhizomax®) was used, containing the 
strains SEMIA 5079 and 5080, both belonging 
to the species Bradyrhyzobium japonicum, in a 
concentration of 2.0 x 109 cells mL-1. For this, 
3.0 ml of inoculum were diluted in 2 L of water 
for obtaining the recommended commercial dose 
(Treatment 4); 6.0 ml inoculum were diluted in 2 
L of water for treatment 5 (twice the recommended 
dose); 9.0 mL of inoculum were diluted in 2 L of 
water for treatment 6 (three times the recommended 
dose) and 3.0 ml of inoculant were diluted in 2 L of 
water for treatment 7 (one dose of liquid inoculant 
in the furrow and one dose of peat inoculant in the 
seeds).

Prior to inoculation, the seeds used in all 
treatments, except in treatment 3 (only seed), were 
treated with the fungicides carbendazim (30g ha-1) 
and tiram (70g ha-1) and the micronutrients cobalt (5 
g ha-1) and molybdenum (25 g ha-1).

According to the results of the soil analysis, there 
was a correction with dolomitic limestone, which 
remained incubated for 15 days under irrigation. 
After this period, we manually created a small 
furrow of a depth of 7 cm and a length of 25 cm, 
corresponding to the internal diameter of the vessel, 
in the central part of each vessel. The furrows were 
fertilised according to the results of the chemical 
analysis, with amounts corresponding to 340 to 
390 kg ha-1 of the formula 02-20-18 N, P and K. 
Both soil types (cultivated and non-cultivated) were 
fertilised.

After fertilisation, the furrow was covered with 
a layer of about 4 cm of soil and six seeds were 
manually distributed per pot. While the furrow 
was still open, the inoculants were sprayed using a 
pressurised knapsack sprayer with CO2, coupled to 
a bar containing four spray nozzles of the fan type 
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XR110.02, spaced at 0.5 m, with a spray volume of 
100 L ha-1. Subsequently, the furrows were covered 
with a layer of about 3 cm of soil.

Within each block, the pots were distributed 
in four rows, spaced 0.50 m apart, equating to the 
spacing used in the ¿eld. Seven days after emergence 
(DAE), thinning was performed, leaving two plants 
per pot. Irrigation of the pots was performed when 
necessary to maintain ¿eld capacity.

Of each soil type, we collected four pots (four 
replicates) when the plants were at the beginning of 
the reproductive stage (50 DAE) for determination 
of nodule count (dry matter nodule, total number 
of nodules and number of viable and non-viable 
nodules), plant height, fresh weight and dry aerial 
part of the plant. The remaining four replicates 
were used to determine physiological maturation 
of plants, evaluating the production components in 
each pot, namely productivity (two plants), number 
of pods with one grain, number of pods with two 
grains and number of pods with three grains, as well 
as plant height and fresh and dry weight.

For determination of nodulation, we collected 
the pots containing plants with intact roots, placed 
them in plastic bags and transported them to the 
laboratory. After separation and washing of the 
roots, all nodules were removed and feasibility of 

nodules with a diameter equal or greater than 2 mm 
was evaluated.

Plant height was determined by measuring 
height from the soil surface to the top of the canopy; 
aerial parts were weighed before and after drying in 
a forced-air oven at 65°C until constant weight for 
determination of fresh and dry weight.

Data were submitted to analysis of variance and 
treatment means were compared by Duncan test at 
5% probability.

Results and Discussion

The total number of nodules (TNN) was higher 
in pre-cultivated soil compared to treatment 3 
(only seed) (Table 3). In all other treatments, 
micronutrients and fungicides were applied, 
of which the latter, when applied to the seeds, 
bacterial survival bacteria and hence nodulation, 
BNF and soybean yields are reduced (CAMPO et 
al., 2003; CAMPO et al., 2004; VIEIRA NETO 
et al., 2008b; PEREIRA et al., 2010; AHEMAD 
AND KHAN, 2011). Pereira et al. (2010) analysed 
the effect of fungicide treatment of soybean seeds 
and plants inoculated with Bradyrhizobium and 
found that treatment with carbendazim + thiram 
and thiabendazole + thiram reduced the number of 
nodules.
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Table 3. Total number of nodules (TNN), viable number of nodules (VNN), non-viable number of nodules (NNN) 
and dry mass of nodules (DMN) on soybeans grown in previously cultivated soil and native cerrado soil (NC) under 
different inoculation treatments.

Treatment
TNN VNN NNN DMN
Tillage NC Tillage NC Tillage NC Tillage NC

1. Seed (inoculant + fungicide 
+ micronutrient) 59cA 62cdA 54dA 56cdA 6bA 6bA 0.43aA 0.42aA
2. Seed (fungicide + micronu-
trient) 59cA 48dA 52dA 42dA 6bA 6bA 0.33aA 0.56aA
3. Control (only seed) 118aA 78bcB 106aA 72bcB 6bB 12aA 0.36aA 0.88aA
4. Furrow-dose 1 (recommen-
ded dose) 96bA 110aA 91abA 96aA 14aA 8bB 0.73aA 0.80aA
5. Furrow-dose 2 (twice the 
recommended dose) 76bcA 62cdA 69cdA 56cdA 6bA 7bA 0.43aA 0.63aA
6. Furrow-dose 3 (three times 
the recommended dose) 65cB 93abA 60cdB 82abA 11aA 6bB 0.60aA 0.52aA
7. Furrow (dose 1 in furrow) 
and Seed (Treatment 1) 88baA 92abA 79bcA 80abA 12aA 9abA 0.50aA 0.63aA

Means followed by the same uppercase letters in the lines and lowercase letters in the columns, within each variable, did not differ 
signi¿cantly according to the Duncan test, at 5% probability of error.

treatments, with the exception of treatment 3 (Table 
3). Lowest values were obtained for treatment 2, 
differing from those observed in the soil already 
cultivated with soybeans, but values did not differ 
between treatments 1 and 5.

In terms of TNN values of plants cultivated 
in NC soil, considering absolute values, ¿ve of 
the seven treatments obtained higher values than 
those found in already cultivated soil, however, 
the difference was only statistically signi¿cant 
between treatment 3 (control) and 6 (furrow-dose 
3) (Table 3). Note that if in the treatment soybeans 
3, the farming soil, which showed higher TNN, 
soybean NC and treatment 6 were the opposite. This 
behaviour in treatment 3 can be explained by the 
fewer amount of Bradyrhizobium in NC soil, while 
in previously cultivated soil, the amounts of these 
microorganisms were higher. In treatment 6, we 
applied a higher dose of the inoculant. As the initial 
number of Bradyrhizobium in NC soil was lower, 
soybean plants responded more signi¿cantly to the 

Albino and Campo (2001) found that with the 
addition of increasing concentrations of various 
molybdenum sources to growth culture media of 
Bradyrhizobium, there was damage to the strains 
found in the composition of inoculants. Commercial 
products containing cobalt and molybdenum, 
typically used by farmers when applied in soybean 
seeds with the inoculant, reduce nodulation and, 
consequently, BNF potential (CAMPO et al., 1999; 
CAMPO; HUNGRIA, 2000). In addition, the soil 
might already contain strains of rhizobia that could 
inoculate soybeans.

In regards to BNF potential, treatment 4 (furrow-
dose 1) and treatment 7 (furrow + seed) did not 
differ and showed better results than treatment 1 
(inoculant + fungicide + micronutrient via seed), 
treatment 2 (fungicide + micronutrient via seed) and 
treatment 6 (furrow-dose 3) (Table 3).

When analysing TNN of plants cultivated in the 
soil of the native cerrado (NC), values were higher 
in treatments 4, 6 and 7 compared to the other 
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inoculant.

The viable number of nodules (VNN) followed 
a behaviour similar to TNN; in the previously 
cultivated soil, highest values were obtained in 
treatments 3 and 4 (control and application via 
furrow-dose 1) and in the native cerrado soil in the 
treatments 4, 6 and 7 (Table 3). When comparing 
the two types of soils we noted that, similar to TNN, 
treatment 3 showed higher VNN values than NC soil; 
for treatment 6, the opposite ¿ndings were observed. 
The number of non-viable nodules (NNN) (Table 3) 
followed a reverse behaviour observed for VNN 
values in treatments 3 and 6; however, in treatment 
4, although there was no difference between the 
previously cultivated soil and NC in terms of VNN, 
NNN values were higher. Addition of Mo prior to 
inoculation can reduce the number of viable cells 
of Bradyrhizobium on soybean roots (ALBINO; 
CAMPO, 2001). It is likely that the combination 
of fertilisation in earlier years and the addition of 
molybdenum in this treatment reduced the viability 
of nodules. In the other treatments, there were no 
differences in terms of VNN and NNN between 
previously cultivated soil and NC. We found no 
differences between the different soil types in terms 
of dry matter of nodules (DMN, Table 3).

The averages obtained for fresh matter weight 
(FMW) in previously cultivated soil (Table 4) 
were higher for treatment 7 (furrow + seed), but 
did not differ between treatment 3 (control) and 
treatment 6 (furrow-dose 3). The same variable for 
solo NC, performed better in treatment 4 (furrow-

dose 1), because it allowed greater accumulation of 
FMW in NC soil than in soil previously cultivated 
with soybeans. Soybeans cultivated in NC soil 
accumulated greater FMW in relation to soybeans 
in previously cultivated soil, possibly because in 
previously cultivated soil, the initial population 
of nitrogen-¿xing organisms was smaller, leading 
to a greater FMW accumulation with the addition 
of Bradyrhizobium. The greater accumulation of 
FMW in treatment 4 (commercially recommended 
dose) is an indication that above the recommended 
doses, soybean plants do not respond to increased 
inoculation doses.

Mass of dry matter (MDM) showed a behaviour 
similar to FMW, albeit with less pronounced 
differences between inoculation forms (Table 4). 
Note that in treatments 2 (+ micronutrient fungicide 
in seed) and 4 (via furrow-dose 1), MDM production 
was higher when soybean was grown in soil without 
inoculation. In terms of furrow application, this 
result is in agreement with EMBRAPA (2013). 
However, in treatment 5 (furrow-dose 2), we 
observed the opposite effect, and the previously 
cultivated soil was superior to NC soil, possibly due 
to intrinsic soil fertility.

Plant height was not inÀuenced by inoculation 
method and soil type (Table 4). This component 
is positively correlated with grain production and 
related with higher dry matter production because 
biomass production before Àowering is a potential 
reserve for the formation of reproductive structures 
(DYBING, 1994).



2394
Sein: inci Arri, ondrin, v. 38, n. 4, upleento 1, p. 2387-2398, 2017

Neto, S. A. . et l.

Table 4. Fresh matter, dry weight and height of soybean plants grown in previously cultivated and native cerrado soil 
(NC) under different inoculation treatments, evaluated during the Àowering phase (50 DAE).

Treatment
Fresh matter Dry weight Height

Tillage NC Tillage NC Tillage NC
1. Seed (inoculant + fungicide + micronutrient) 28bA 33.2cdA 11bA 12.6cdA 51.6aA 53.5aA
2. Seed (fungicide + micronutrient) 30bA 36.8bcA 12abB 15.4abA 49.5aA 53.0aA
3. Control (only seed) 35abA 41.4bA 13abA 14.3cA 49.5aA 51.3aA
4. Furrow-dose 1 (recommended dose) 32bB 57.3aA 12abB 17.2aA 43.2aA 51.3aA
5. Furrow-dose 2 (twice the recommended dose) 31bA 27.5dA 13abA 10.2dB 52.0aA 50.5aA
6. Furrow-dose 3 (three times the recommended dose) 34abA 38.5bcA 13abA 14.3bcA 50.6aA 45.1aA
7. Furrow (dose 1 in furrow) and Seed (Treatment 1) 41aA 41.5bA 15aA 14.6bcA 54.8aA 43.0aA

Means followed by the same uppercase letters in the lines and lowercase letters in the columns, within each variable, 
did not differ signi¿cantly according to the Duncan test, at 5% probability of error.

Treatment 1 had higher NP3 values in relation to 
treatments 6 and 7, with no difference between the 
remaining treatments. These results indicate that 
the use of inoculant in peat is more favourable for 
seed quality and ¿nal production. These results are 
in agreement with the ¿ndings by Carvalho et al. 
(2013), who state that the use of a plant regulator 
was signi¿cant for the increase of production 
parameters when compared to the control without 
inoculant.

In relation to the number of pods with one grain 
(NP1), two grains (NP2), three grains (NP3) and the 
total number of pods (TNP) as indicators of crop 
production (Table 5), we noted that in previously 
cultivated soil, there was no difference between 
treatments. In native cerrado soil, the NV1 was 
higher with the application in the furrow + seed 
(treatment 7). For NV2, the treatments fungicide + 
micronutrient in the seed, control and furrow-dose 
2 differed of treatment 6 (dose-furrow 3), however, 
values were similar to those for the other treatments. 



2395
Sein: inci Arri, ondrin, v. 38, n. 4, upleento 1, p. 2387-2398, 2017

rot nd ield perornce o oen it te ppliction o rdroiu inoculnt vi urro nd eed

There were no signi¿cant differences between 
treatments in terms of TNV, with the exception of 
treatment 6 in the NC, which showed lower TNV 
values. The two soil types only differed when 
the inoculant was applied in the furrow and seed 
(treatment 7) for NP1 and in treatment 2 without 
inoculum for NP2. In both cases, the native cerrado 
soil obtained higher values than the previously 

cultivated soil (Table 5).

In terms of average soybean grain yield (Table 6), 
there was no interaction between soil and inoculant 
application method, differing only in the production 
between inoculation treatments. This indicates that 
application methods only slightly impact soybean 
yield components.

Table 5. Number of pods with one grain (NP1), two grains (NP2), three grains (NP3) and the total number of pods 
(TNP) of soybean plants grown in previously cultivated and native cerrado soil (NC) under different inoculation 
treatments, collected at the point of physiological maturation.

Treatment
NP1 NP2 NP3 NPT

Tillage NC Tillage NC Tillage NC Tillage NC
1. Seed (inoculant + fungicide + 
micronutrient) 3.0aA 4.3bA 22.7aA 22.3abA 18.0aA 27.3aA 43.7aA 54.0aA
2. Seed (fungicide + micronu-
trient) 6.7aA 5.3bA 19.7aB 29.3aA 19.7aA 16.5abA 46.0aA 51.0aA
3. Control (only seed) 5.0aA 2.7bA 21.5aA 27.0aA 15.8aA 24.3abA 42.3aA 54.0aA
4. Furrow-dose 1 (recommended 
dose) 3.5aA 4.5bA 20.5aA 21.8abA 11.8aA 21.0abA 37.0aA 47.3aA
5. Furrow-dose 2 (twice the rec-
ommended dose) 3.0aA 2.3bA 24.1aA 27.3aA 19.0aA 24.5abA 46.2aA 54.0aA
6. Furrow-dose 3 (three times the 
recommended dose) 4.0aA 1.8bA 21.5aA 16.5bA 16.6aA 12.9bA 42.3aA 30.8bA
7. Furrow (dose 1 in furrow) and 
Seed (Treatment 1) 3.8aB 11.7aA 22.0aA 22.0abA 17.0aA 14.0bA 43.3aA 47.7aA

Means followed by the same uppercase letters in the lines and lowercase letters in the columns, within each variable, 
did not differ signi¿cantly according to the Duncan test, at 5% probability of error.

Table 6. Soybean weight average in previously cultivated and native cerrado soil (NC) gasses.

Treatment Grain weight (g vessel-1)*
1. Seed (inoculant + fungicide + micronutrient) 20.75 ab
2. Seed (fungicide + micronutrient) 16.05 bc
3. Control (only seed) 15.71 bc
4. Furrow-dose 1 (recommended dose) 14.28 c
5. Furrow-dose 2 (twice the recommended dose) 21.71 a
6. Furrow-dose 3 (three times the recommended dose) 15.19 c
7. Furrow (dose 1 in furrow) and Seed (Treatment 1) 16.94 bc

Means followed by the same letters in the columns did not differ signi¿cantly according to the Duncan test, at 5% probability of 
error.
*Productivity of two soybean plants per vessel.
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Soybean performance was highest when 
the inoculant was applied in the furrow-dose 2 
(treatment 5), without, however, differences between 
treatments 1 (inoculant + fungicide + micronutrient 
via seed) and 7 (furrow + seed). Treatment 5 entailed 
intermediate performance to the poor in the other 
evaluated characteristics, especially in relation to 
the production of fresh and dry matter. However, 
lower mass accumulation did not affect productivity; 
similar results were observed for treatment 1. 
With treatment 7, good performance in terms of 
other variables was obtained, suggesting that this 
treatment can be a balanced alternative to soybean 
inoculation. Vieira Neto et al. (2008b) studied 
different methods of inoculant application and their 
effects on soybean nodulation and concluded that 
in a ¿eld without previous cultivation of soybeans, 
inoculant application associated with fungicide and 
micronutrient application via seed provides higher 
nodulation, whereas in previously cultivated areas, 
soybean plants responded most to the application of 
liquid inoculant at the planting furrow.

Conclusions

Inoculation was more effective in native cerrado 
soil than in soil previously cultivated with soybean.

Soybean performance in the treatments without 
inoculation was better in previously cultivated soil.

Inoculation of soybeans via the planting furrow 
is a viable technique because of the practicality 
of operations and the similarity of the results 
obtained with the traditional application via seed. 
In this study, the recommended dose is reÀected in 
treatment 5 (6.0 ml of inoculant Rhizomax® to 2 L 
water).
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