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ABSTRACT

Previous studies estimated that sugarcane could obtain up to 60% of total nitrogen accumulated from BNF.
Here a mixture of five endophytic diazotrophic strains was tested in a field trial, inoculated in two
micropropagated sugarcane varieties and three locals, to determine the effects on commercial crop conditions.
The sugarcane plantlets were inoculated in vitro, and after 17 months of growing in the field, the productivity
and BNF contribution showed to be influenced by the plant genotype and soil type. The highest BNF
contributions was observed in the poorest soil for both varieties. Smaller increases in productivity were
observed for SP 701143 variety grown in soil with low or medium fertility. In contrast, a decrease in the stem
productivity was observed in the SP 813250 variety grown in the three localities.

Key words: endophytic bacteria inoculation, biological nitrogen fixation, plant growth promotion bacteria,
sugarcane.

INTRODUCTION

Research studies using 15N-isotopic dilution technique
estimated than more than 60% of total nitrogen accumulated in
some sugarcane varieties were derived from BNF (2). Recent
inoculation studies using micropropagated sugarcane plants
showed a maximum BNF contribution up to 30% of total
Nitrogen, obtained with a mixture of five diazotrophic bacteria
species (1). In this work, the BNF contribution and cane
productivity of the inoculated micropropagated sugarcane
plants with the same mixture of endophytic bacteria was
evaluated in a field trial. The plants were grown in three different
locations, comprising different soil fertility levels.

MATERIALS AND METHODS

Endophytic bacteria used in the mixture to inoculate the
sugarcane plants are listed in Table 1.

Plant inoculation was performed as described by Oliveira
et al. (1). The strains were grown overnight in Dyg’s liquid
media, and an initial inoculum of 2.0 x 107cells/ml of each species
was inoculated in the MS medium. The plants were incubated
for 120 hours at 12-hour fotoperiod at 30ºC. The micropropagated
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Table 1. Mixture of inoculant used in this study, and isolation
sources.*
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increase (not significant) on the productivity of the SP 701143
variety when cultivated on Oxisol and Ultisol soil types, and
decreased the stem yield when grown in the Alfisol. The SP
813250 variety showed a decrease of the stem yield with the
inoculation, mainly for the plants grown in the Ultisol. This
could be due to the breeding characteristics of the cane
varieties used, where the SP 701143 was breeded to grow in
low fertility soil classes, while the SP 813250 was much adapted
to medium to high fertility soil classes. Those characteristics
could influence the capacity of association with the inoculated
bacteria.

In Alfisol, the BNF contribution as evaluated for the SP
701143 variety was up to 13.4% of total nitrogen accumulated in
the plant, while in the SP 813250 variety it corresponded only to
5.9% of total N. Evaluations of plants grown in the Ultisol
showed that the inoculation contributed with up to 18.2% of
total nitrogen in the SP 701143 variety, while 31.4% of total N
was derived from BNF in the SP 813250 variety (Table 2).
Although, it was shown that substantial part of nitrogen was
derived from the BNF, these results did not reflect in the stem
productivity.

The results suggest that inoculation of the sugarcane crop
seems to be more successful mainly in crops cultivated in soil
classes with low fertility. In addition, the commercial variety
used also influenced the interaction with the inoculated bacteria.
The better understanding of the plant-bacteria interaction, the
selection of endophytic diazotroph strains as well as sugarcane
varieties, need to be exploited to obtain the maximum benefit
from BNF.
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* Significant at LSD test with 95% of confidence, obtained by
comparison of d15N values of inoculated plants with d15N values
of control plants. * See in Table 1.

Figure 1. Stem productivity of two sugarcane varieties (16
months old plants) grown in three soil classes. Same letters do
not differ statistically by LSD test at 5% of confidence. Means
of 12 plots.

Table 2. Biological nitrogen fixation contributions to nitrogen
nutrition of two endophytic diazotrophic bacteria inoculated
sugarcane varieties grown in three soil classes.

sugarcane varieties SP 701143 and SP 813250 were provided
by Copersucar (SP), and grown in three different locations in
soil with different fertility level. The stem productivity was
evaluated in 16 months old plants grown in the field. The BNF
contribution was measured 9 months after field growth, using a
mass spectrometer Delta Plus (Finnigam, UK). The following
formula was applied to estimate the BNF:

%BNF = 100 x (δ15N control plant - δ15N test plant)
(δ15N control plant)

RESULTS

The cane yield obtained in Ultisol (low fertility soil) was
significantly lower than the cane productivity of the Oxisol or
the Alfisol (medium and high fertility soil, respectively) for both
varieties (Fig. 1).

A significant BNF contribution for the nitrogen nutrition
of sugarcane plants for both varieties was detected by the
isotopic analysis. However, the positive income was observed
only for the experiments performed at the Ultisol and Alfisol
soils. It was impossible to run the isotopic analysis of the
plants grown in the Oxisol soil probably because the massive
use of nitrogen fertilisation in previous experiments (Table
2).

DISCUSSION

A different response to inoculation was observed for each
tested sugarcane variety. The inoculation showed a small
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RESUMO

Resposta da inoculação com bactérias diazotróficas
endofíticas em duas variedades micropropagadas de

cana-de-açúcar

Experimentos anteriores estimaram que a cana-de-açúcar
pode obter até 60% do N acumulado via fixação biológica de
nitrogênio (FBN). Neste trabalho, os efeitos da inoculação da
mistura de cinco espécies de bactérias diazotróficas endofíticas
foram testados em duas variedades de cana-de-açúcar
micropropagadas, sob condições de campo. Após 17 meses de
crescimento, a produtividade e a FBN apresentaram influência
do genótipo vegetal e da localidade de cultivo. As maiores
contribuições via FBN foram observadas no solo de menor
fertilidade, para ambas variedades de cana-de-açúcar. Pequenos

aumentos de produtividade foram observados para a variedade
SP 701143 nos solos de baixa e média fertilidade. Por outro lado,
a inoculação na variedade SP 813250 apresentou decréscimo de
produtividade nos três tipos de solo testados.

Palavras-chave: inoculação com bactérias endofíticas, fixação
biológica de nitrogênio, bactérias promotoras do crescimento
vegetal, cana-de-açúcar.
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