
Effects of associative diazotrophic bacteria on Marandu palisadegrass growth development

Silva Alves dos Santos, C.; Lima Guimarães, S.@; Bonfim-Silva, E.M.; Castilho Polizel de Souza, A.; Koetz, M.; da Silva Cam-
pos, D.T. and de Lima Canuto, E.

Universidade Federal de Rondonópolis-UFR, Rondonópolis, MT, Brazil.

Additional keywords

Biological nitrogen fixation.
Growth promoting bacteria.
Urochloa brizantha.

SUMMARY

The objective of this study was to quantity Marandu palisadegrass (Urochloa brizantha cv. Marandu) 
growth responses to inoculation with associate diazotrophic bacteria found in Cerrado’s dystrophic oxi-
sol. A greenhouse study was conducted to evaluate Marandu palisadegrass responses to five treatments 
[three strains of nitrogen-fixing associative bacteria Y2 (Nitrospirillum amazonense), MTH2 (similar to 
Herbaspirillum spp.), MTB1 (similar to Burkholderia spp.), commercial inoculant (combination of Ab-
V5 and Ab-V6 strains (Azospirillum brasilense), and control (100 mg dm-3 N-ureia)]. Treatment were 
replicated five times in a completerandomized design. A 3 mL aliquota contain 109 mL-1 bacterial cells 
was applied close to root system on soil mix for each pot, except on control treatments. Three harvests 
were conducted at 30, 60 and 90-days afters sowing date. Response variables measured were cano-
py height, number of leaves per plant, and shoot and root system weight. Canopy height was greater 
(P<0,001) increased of 35 cm, from the first to the second grass cut. Number of leaves (P<0,001), 
shoot dry mass (P<0,001) and root were provided by treatment MTB1 the equivalent to 64.8, 85.42 
and 47.3%, of the average values observed in the plants that received control treatment, with mineral 
nitrogen. There was a good development of marandu grass inoculated with diazotrophic bacteria, 
supplying part of the N necessary in the initial stages of its development, standing out among the studied 
inoculants the MTH2 and MTB1 treatments.
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Efeito de bactérias diazotróficas associativas no desenvolvimento produtivo do capim 
Marandu

RESUMO

O objetivo deste estudo foi determinar o desenvolvimento do capim Marandu (Urochloa brizantha 
cv. Marandu) submetido à inoculação com bactérias diazotróficas associadas e cultivadas em Latossolo 
Vermelho do Cerrado. O experimento foi conduzido em casa de vegetação, com delineamento inteira-
mente casualizado e cinco tratamentos composto por três estirpes de bactérias associativas fixadoras 
de nitrogênio, Y2 (Nitrospirillum amazonense), MTH2 (similar à Herbaspirillum spp.), MTB1 (similar à 
Burkholderia spp.), um inoculante comercial formado pela combinação das estirpes Ab-V5 e Ab-V6 
(Azospirillum brasilense), um controle 100 mg dm-3 N-uréia e cinco repetições, foram inoculadas pela 
inserção de uma alíquota de 3 mL de caldo bacteriano contendo 109 mL-1 de células no solo próximo ao 
sistema radicular de cada planta. Foram realizados três cortes aos 30, 60 e 90 dias após a semeadura e 
avaliou-se altura da planta, número de folhas, matéria seca de parte aérea e da raiz do capim Marandu. 
A altura das plantas (P <0,001) aumentou em 35 cm, do primeiro para o segundo corte no C1. Para 
número de folhas (P <0,001), matéria seca da parte aérea (P <0,001) e raiz (P <0,001), o tratamento 
MTB1 forneceu o equivalente a 64,8, 85,42 e 47,3%, dos valores médios observados nas plantas que 
receberam tratamento controle com nitrogênio mineral. Houve bom desenvolvimento do capim Marandu 
inoculado com bactérias diazotróficas que supriu parte do N necessário ao seu desenvolvimento incial, 
destacamdo-se entre os inoculantes estudados os tratamentos MTH2 e MTB1.
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INTRODUCTION

In Brazil, grasslands occupy approximately 180 mi-
llion hectares, and around half of that has Urochloa ge-
nus plants (Boddey et al., 2006 and Rufin et al., 2015). 
Althought, estimates show that around 70 mi hectares 
of pastures are in different stages of land degradation 
(Hungria, 2016). Inadequate management and lack of 
nutrient replacement are two of the main causes of 
soil degradation. The use of diazotrophic bacteria can 
supply part of the nitrogen required by grasses (Ribei-
ro et al., 2020) and together with the proper edaphic 

management they can provide better vegetation cover 
and, consequently, favor the conservation of soil water 
and the better use of plants for the other nutrients pre-
sent in  soil  solution (Bonfim-Silva et al., 2011).

Among the factors that influence pasture degra-
dation, the deficiency of nitrogen is one of the most 
important (Oliveira et al., 1997). The use of nitrogen 
fertilizer increases production costs and can compromi-
sed systems sustainability. There is been recent efforts 
on better understanding the potential of biological 
nitrogen fixation (BNF) in tropical grasses, as an econo-
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mical and sustainable alternative of supplying nitrogen 
to plants (Souto, 1982; Bashan et al., 2004 and Silva et 
al., 2010). Research efforts have focused on the use 
of associative diazotrophic bacteria as Azospirillum, 
Herbaspirillum, Burkholderia (Bosa et al., 2016). These 
genuses can fix N through biological nitrogen fixation 
(BNF) and produce plant hormones, promoting an 
increase in the growth of different plants species with 
emphasis on the use of forage grasses (Silva & Reis, 
2009 and Marini et al., 2015). 

The objective of this study was to quantify the 
growth development of marandu palisadegrass under 
inoculation of associative diazotrophic bacteria which 
was cultivated in Cerrado’s dystrophic Oxisol.

 MATERIAL AND METHODS

The experiment was conducted in a greenhouse at 
the Federal University of Mato Grosso (16o28’, 50o34’, 
284 m altitude). Soil used was collected and is classified 
as dystrophic Red Oxisol (Donagema et al., 2011). Soil 
was collected to 0.20 m depth. Soil chemical and physi-
cal characteristics are: P and K were 1.4 and 66 mg 
dm-3; Organic Matter (OM) = 18.8 g dm-3; pH=4.6 (0.01 
mol L -1 CaCl2); Al; Ca and Mg = 0.5, 1.1 and 0.4 cmolc 
dm-3, respectively; and clay, silt and sand = 525, 150 
and 325 g kg-1 soil, respectively. The base saturation of 
the soil was raised up to 50% with the incorporation of 
dolomitic limestone, with Real Power of Total Neutral-
ization (RPTN = 80.3%), reacting for a period of 30 days 
to correct acidity for 5.5. During the merging between 
the limestone and the soil, moisture was maintained 
by the gravimetric method at 60% of maximum water 
retention, determined in laboratory in pots of the same 
volume used in the experiment, in three replicates ac-
cording to the methodology described by (Santos et 
al., 2013).  After the incubation initial application of P, 
K and sulfur was conducted on a rate of, respectively, 
200, 150 and 40 mg dm-3(Bonfim-silva et al., 2011). 
Fertilizer sources used were triple superphosphate, 
potassium chloride and calcium sulfate. Micronutrient 
fertilization was done with boric acid, copper chloride, 
zinc chloride and sodium molybdate at the doses of 1.5 
mg dm-3; 2.5 mg dm-3; 2.0 mg dm-3 and 0.25 mg dm-3, 
respectively (Bonfim-Silva et al., 2007).

Treatments were Y2 (Nitrospirillum amazonense), 
MTH2 (similar to Herbaspirillum spp.), MTB1 (similar 
to Burkholderia spp.), an inoculant composed of the 
Azospirillum Ab-V5 and Ab-V6 strains and a nitrogen 
control (100 mg dm-3 N-urea). The experimental design 
was complete randomized with five replicates (8 dm3 
each pot), totalling 25 plots. The seeding rate consisted 
in fifteen seeds per plot, and seven days after germina-
tion, thinning was conducted to keep five plants per 
pot. 

The contrasts applied to analyze treatments within 
each cut consisted of: (C1) = nitrogen fertilization vs. 
strains of diazotrophic bacteria; (C2) = Azospirillum 
brasilense vs. other diazotrophic strains (MTH2, Y2 and 
MTB1); (C3) = MTH2 vs. Y2 and MTB1; (C4) = Y2 vs 
MTB1. The contrasts applied for analysis of the cuts in 
each of the treatments consisted of: (C1) = first cut vs. 
second and third cuts; (C2) = second cut vs. third cut.

The Y2 strain was multiplied in LGI liquid medium 
(Döbereiner et al., 1995) and lineage MTH2 and MTB1 
were multiplied in DYGS liquid medium (Rodrigues 
Neto, 1986) under agitation at 100 rpm for 24 hours. 
An aliquot containing 3 mL of bacterial broth (109 cells 
mL-1) was applied to the soil around the root system 
area of each plant. Three harvests were conducted after 
30, 60 and 90-d after sowing to a 5-cm stubble height in 
the three cuts, respectively. After each harvest, nitrogen 
fertilizer was applied only to control treatments (100 
mg dm-3 as urea) and applied potassium fertilization 
(200 mg dm-3 as potassium chloride) in all treatments, 
inoculated and nitrogen control, respectively. In addi-
tion, 3 mL of bacterial mix was applied to inoculation 
treatments.

The response variables measured were canopy 
height, number of leaves, and shoot and root dry 
weight. The canopy height was measured using a ruler. 
After each harvest, plant parts were separated and 
samples were placed in an oven with forced air circu-
lation at 65 ºC until constant weight, and weighed. In 
the third cut, the roots were sieved washed over a 4 
mm mesh. Similarly, root samples were dryed, then, 
weighed.

Statistical analysis was performed using the statis-
tical program SISVAR 4.2 (Ferreira, 2011) submitted 
to analysis of variance and the comparison of means 
was conducted by orthogonal contrasts and F-test, P-
value≤0.5. 

 RESULTS 

There were no differences among treatments due 
to canopy height, except on the thid harvest. On, C1 
plants inoculated with diazotrophic bacteria results a 
higher height of 6.4 cm compared with the treatment 
that received nitrogen fertilizer in the first cut. Con-
sidering that the maximum height of the Marandu 
grass plants observed corresponds to the treatment 
with nitrogen fertilization (100%), the other treatments 
presented height between 62 and 65% of the maximum 
production (13.9 cm) in the third cut, for C1 (P<0,001), 
when compared to nitrogen treatment (Table I).

For height between the cuts of the Marandu grass, 
there were significant differences for the contrasts C1 
(P<0,001) and C2 (P<0,001), respectively. The highest 
height of the grass was observed in C1 for the treatment 
MTH2, with an increase of 35 cm. In C2, observed hig-
her height for Marandu grass in all treatments, and 
MTH2 treatment, which generated an increase of 30.4 
cm (Table II).

There was a significant difference in C1 for the first 
(P=0,011), second (P<0,001) and third (P<0,001) cuts, 
and based on the C1 estimates there was an increase 
in the number of leaves along the cuts of marandu 
grass 44.55; 156.4 and 275.5 leaves pot -1, respectively 
(Table III).

There was a significant difference in the contrasts 
C1 (P<0.000) and C2 (P<0.000) for the nitrogen control 
treatment, and in the third cut the number of leaves 
was 48% higher compared to the first cut of the grass, 
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characterizing an increase in the number of leaves 
along the cuts of the plants that received nitrogen fer-
tilization. There was also a significant difference in C2 
(P=0.048) for the treatment that received inoculation 
with Azospirillum brasilense. However, it was observed 
that in the third cut there was a reduction of 25% in 
comparison with the number of leaves produced in the 
first cut of the grass, showing a tendency of decrease in 
the number of leaves along the cuts, for the plants that 
were treated with Azospirillum brasilense (Table IV).

For shoot dry mass there was a significant differ-
ence of the treatments in the C1 (P<0.000) for the three 
cuts, as well as in the C2 (P=0.001), C3 (P<0.000) and C4 
(P<0.000) in the second cut, respectively. However, in 
C1 there was an increase in shoot dry matter over the 
three cuts with 37.26; 16.11 and 48.70g pot-1, in relation 
to the inoculated treatments (Table V). However, in the 
present study, result an increase in the treatments in-
oculated in the second cut, when the inoculated plants 
reached between 72.48 and 85.41% of the maximum 
dry matter yield compared to the plants that received 
nitrogen fertilization.

Table II. Treatment averages, F values ​​and esti-
mates of orthogonal contrasts of Marandu grass 
height inoculated with associative diazotrophic 
bacteria (Médias de tratamento, valores F e estimativas de 
contrastes ortogonais da altura do capim Marandu inoculado com 
bactérias diazotróficas associativas).

  Treatments

Cuts Control brasilense MTH2 MTB1 Y2

    Average      

1º 65,40 71,40 75,20 71,20 69,40

2º 56,20 54,00 55,40 57,60 52,20

3º 38,80 24,60 25,00 25,60 24,20

Contrasts Fc

C1 0,000*** 0,000*** 0,000*** 0,000*** 0,000***

C2 0,000*** 0,000*** 0,000*** 0,000*** 0,000***

Estimate

C1 17.900 32,1 35 29,6 31,2

C2 17,400 29,4 30,4 32 28

C1: First cut vs. second and third cuts; C2: Second court vs. third 
cut. *** Significant at 0.1%, by the test of F.

Table I. Treatment averages, F values ​and estimates 
of orthogonal contrasts of Marandu grass height 
inoculated with associative diazotrophic bacteria 
(Médias de tratamento, valores F e estimativas de contrastes or-
togonais da altura do capim Marandu inoculado com bactérias 
diazotróficas associativas).

    Cuts  

Treatments 1º 2º 3º

    Average  

Control 65,40 56,20 38,80

A.brasilense 71,40 54,00 24,60

MTH2 75,20 55,40 25,00

MTB1 71,20 57,60 25,60

Y2 69,40 52,20 24,20

Contrasts Fc

C1 0,054ns 0,669ns 0,000***

C2 0,875ns 0,752ns 0,921ns

C3 0,175ns 0,889ns 0,978ns

C4 0,664ns 0,195ns 0,735ns

Estimate

C1 -6,400 1,400 13,950

C2 -0,533 -1,066 -0,333

C3 4,900 0,500 0,100

C4 1,800 5,400 1,400

C1 = Control vs. Strains of diazotrophic bacteria; C2 = A. brasilense 
vs other strains of diazotrophic bacteria; C3 = MTH2 vs Y2 and 
MTB1; C4 = MTB1 vs. Y2, ns, *** - Not significant, significant 0.1%, 
respectively, by the test F.

For cuts within treatments, there was a significant 
difference in C1 (P<0.000) and C2 (P<0.000), except for 
C1 within the control treatment (Table VI).

A significant difference was observed in C1 
(P<0.000) with higher root dry mass in plants that 
received nitrogen fertilization, followed by MTB1 treat-
ment that produced the equivalent of (47.34%) of the 
maximum yield. There was no significant difference for 
the C2, C3 and C4 contrasts, respectively (Table VII).

DISCUSSION

In the present study the results indicate that, in both 
the first and second cuts, the nitrogen supplied by the 
bacteria to Marandu grass was sufficient to maintain 
the energy demand that plant needed for completing 
their initial and intermediate development. This result 
may be related to the rapid availability of nitrogen 
to plants, acting as a structural component of macro-
molecules and enzymes involved in the vegetative 
development process (Malavolta, 2006). Similar results 
were observed for height of Urochloa brizantha cv. In-
surgente, submitted to inoculation with diazotrophic 
bacteria combined with fungi, which result in height 
equivalent to that of the nitrogen-fertilizer treatment 
(Lozano-Contreras et al., 2013). 

Marini et al. (2015) studies with maize inoculated 
based on Azospirillum brasilense, asociated with diffe-
rent levels of nitrogen fertilization, observed that there 
was no significant difference in corn height compared 
with inoculated treatment and control without mineral 
nitrogen. 

 Guimarães et al.(2011), in studies realized  with 
Urochloa brizantha cv. Marandu inoculated with Azospi-
rillum spp. observed that in the variable plants height, 
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Table III. Treatment averages, F values ​​and estimates of orthogonal contrasts of the number of leaves of 
Marandu grass inoculated with associative diazotrophic bacteria (Médias de tratamento, valores F e estimativas de 
contrastes ortogonais do número de folhas do capim Marandu inoculado com bactérias diazotróficas associativas).

    Cuts  

Treatments 1º 2º 3º

    Average  

Control 214,20 306,60 413,40

A.brasilense 167,20 134,80 124,40

MTH2 161,60 133,80 133,00

MTB1 183,80 156,20 172,40

Y2 166,00 148,40 122,20

Contrasts Fc

C1 0,011* 0,000*** 0,000***

C2 0,853ns 0,248 ns 0,310 ns

C3 0,479 ns 0,088 ns 0,453 ns

C4 0,412 ns 0,105 ns 0,024*

Estimate

C1 44,550 156,400 275,500

C2 -3,266 -20,533 -18,000

C3 -13,300 -32,300 -14,100

C4 17,800 35,400 49,800

C1 = Control vs. Strains of diazotrophic bacteria; C2 = A. brasilense vs other strains of diazotrophic bacteria; C3 = MTH2 vs Y2 and MTB1; 
C4 = MTB1 vs. Y2, ns, * and *** - Not significant, significant 5 and 0.1%, respectively, by the test F.

the highest values were obtained in the treatment with 
inoculated plants, when compared to the absolute con-
trol (without nitrogen and without inoculation), as 
well as values close to those obtained with nitrogen 
fertilization.

In C1 there was an increase in number of leaves 
along the cuts of Marandu grass. According to Sá Me-
dica et al. (2017), the induction of tillering certainly 
arises as a function of the cut, resulting in a counterpart 
in the increase in the number of leaves per plant, which 
in the presence of nitrogen occurs at a higher rate due 
to the origin of new tillers. Sales et al. (2014) observed 
a linear increase in the number of leaves of Marandu 
grass under increasing doses of nitrogen. Among the 
contrasts involving the bacterial strains, the C4 was 
highlighted, with a higher number of leaves compared 
to the other treatments inoculated.

Alexandrino et al. (2010) observed an increase in 
the number of leaves of Urochloa brizantha cv. Maran-
du, having received complete fertilization during the 
establishment of the plants, also attributing that the 
population density and the weight of tillers are the two 
components that define the main indices in the increa-
ses of the dry matter production of the plant.

The plants inoculated in the present study in the 
second cut achieved an approximate Shoot dry mass 
yield in comparison to the plants that received nitro-
gen fertilization. According to Miranda et al. (2018), in 
studies with Urochloa brizanta cv. Marandu using stra-
ins of diazotrophic bacteria (UNIFENAS 100-13 and 

UNIFENAS 100-94), it was observed that the plants 
that received inoculation produced  shoot dry mass of 
aerial part equivalent to the plants that were treated 
with mineral nitrogen.

Bosa et al. (2016) in studies realized with Xaraés 
grass inoculated with associative diazotrophic bacteria, 
state that there was a significant increase (3.48g vase-1) 
shoot dry mass of the aerial part with the treatments 
inoculated in the first of the three cuts, when compared 
with the nitrogen fertilization treatments and absolute 
control.

According to Silva et al. (2016), were observed hig-
her values of shoot dry mass of Urochloa inoculated 
from the second cut, attributing such positive effect to 
the presence of the inoculation with Azospirillum on the 
development and yield of grass biomass. According 
to Costa (2007), the most suitable cutting age for Ma-
randu grass, aiming to reconcile the highest yield and 
best crude protein content, is between 56 and 70 days 
of vegetative growth. In the present study, the highest 
values ​​of shoot dry mass were observed at 60 days of 
Marandu grass cultivation.

In the present study, there was partial equivalence 
of the root dry mass in the inoculated treatments in 
relation to the control treatment, which leads us to 
understand these results and those observed in stu-
dies with Urochloa brizantha cv Paiaguás, carried out 
by Rocha & Costa (2018), noting that in general, the 
performance of the plants inoculated with Azospirillum 
brasilense was similar or superior to the plants that 
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Table V. Treatment averages, F values and estimates of orthogonal contrasts of the dry mass of aerial part (g 
pot-1) of the Urochloa brizantha cv. Marandu for treatments inside cuts (Médias de tratamento, valores F e estimativas 
de contrastes ortogonais da massa seca de parte aérea (g pot-1) do currículo Urochloa brizantha cv. Marandu para tratamentos dentro de 
cortes).

    Cuts  

Treatments 1º 2º 3º

    Average  

Control 54,45 48,48 64,26

A.brasilense 15,74 37,26 15,46

MTH2 15,93 36,92 15,41

MTB1 20,12 41,41 17,27

Y2 16,96 35,14 14,07

Contrasts Fc

C1 0,000*** 0,000*** 0,000***

C2 0,325ns 0,001*** 0,949 ns

C3 0,210 ns 0,000*** 0,902 ns

C4 0,188 ns 0,000*** 0,184 ns

Estimate

C1 37,263 16,113 48,708

C2 -1,926 6,522 -0,124

C3 -2,611 9,276 -0,256

C4 3,166 -15,040 3,200

C1 = Control vs. Strains of diazotrophic bacteria; C2 = A. brasilense vs other strains of diazotrophic bacteria; C3 = MTH2 vs Y2 and MTB1; 
C4 = MTB1 vs. Y2, ns, *** - Not significant, significant 0.1%, respectively, by the test F.

Table IV. Treatment means, F values ​​and estimates of orthogonal contrasts of the number of leaves of Ma-
randu grass inoculated with associative diazotrophic bacteria (O tratamento significa, valores F e estimativas de contras-
tes ortogonais do número de folhas do capim Marandu inoculadas com bactérias diazotróficas associativas).

Treatments

Cuts Control Brasilense MTH2 MTB1 Y2

    Average      

1º 214,20 167,20 161,60 183,80 166,00

2º 306,60 134,80 133,80 156,20 148,40

3º 413,40 124,40 133,00 172,40 122,20

Contrasts Fc

C1 0,000*** 0,048* 0,136ns 0,753ns 0,105ns

C2 0,000*** 0,631ns 0,970ns 0,586ns 0,229ns

Estimate

C1 -145,800 37,600 347,848 5,900 30,700

C2 -106,800 10,400 0,800 11,800 26,200

C1: First cut vs. second and third cuts; C2: Second court vs. third cut.ns, * and *** -Not significant, significant at 5% and 0.1%, respectively, 
by the F. test.
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Table VI. Treatment means, F values and estimates of orthogonal contrasts of the dry mass of shoot Ma-
randu grass inoculated with associative diazotrophic bacteria (Tratamento significa, valores F e estimativas de contrastes 
ortogonais da massa seca de parte aérea do capim marandu inoculado com bactérias diazotróficas associativas.).

    Treatments      

Cuts Control A. brasilense MTH2 MTB1 Y2

    Médias      

1º 54,45 15,74 15,93 20,12 16,96

2º 48,48 37,26 36,92 41,41 35,14

3º 64,26 15,46 15,41 17,27 14,07

Contrasts Fc

C1 0,355ns 0,000*** 0,000*** 0,000*** 0,000***

C2 0,000*** 0,000*** 0,000*** 0,000*** 0,000***

Estimate

C1 -1,920 -10,616 -10,238 1,426 -7,660

C2 -15,784 21,796 21,504 2,852 21,092

C1: First cut vs. second and third cuts; C2: Second court vs. third cut. ns Not significant and significant *** 0.1% by the test of F.

Table VII. Treatment averages, F values ​and estimates of orthogonal contrasts of root dry mass (g pot-1) of 
Marandu grass inoculated with associative diazotrophic bacteria (Médias de tratamento, valores F e estimativas de 
contrastes ortogonais de massa seca radicular (g pot-1) do capim marandu inoculado com bactérias diazotróficas associativas).
                                          Treatments Averages                                                                                        Contrasts Estimate Fc

     Controle Brasilense MTH2 MTB1 Y2

124,5 33,3 41,48 58,94 39,89

Coeficiente Contraste
C1 4 -1 -1 -1 -1 81,08 0.000***

C2 0 3 -1 -1 -1 -2,55 0.788ns

C3 0 0 2 -1 -1 -16,11 0.121ns

C4 0 0 0 1 -1 19,052 0.113ns

C1 = Control vs. Strains of diazotrophic bacteria; C2 = A. brasilense vs other strains of diazotrophic bacteria; C3 = MTH2 vs Y2 and MTB1; 
C4 = MTB1 vs. Y2, ns, *** - Not significant, significant 0.1%, respectively, by the test F.

received nitrogen fertilization, emphasizing that, in 
this case, the bacteria supplied nitrogen to plants in 
equivalence to nitrogen fertilizer. However Guimarães 
et al. (2011), in studies with Urochloa decumbens inocu-
lated with Azospirillum spp. observed that there was 
no statistical difference between the treatments with 
inoculation and the nitrogen fertilizer for the root dry 
mass variable.

For Galeano et al. (2019), inoculation of maize plants 
with commercial inoculant (AbV5 and AbV6) resulted 
in a higher root mean dry mass (0.188 g) followed by 
treatment with the strains MAY1 and BR11001, compa-
red to the control without nitrogen.

 CONCLUSION

The inoculation of Urochloa brizantha cv. Marandu 
with the associative diazotrophic bacteria MTH2 and 

MTB1 provides part of the nitrogen necessary for the 
development of the grass, contributing positively to 
its production.
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