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Abstract 
The study of fungal-bacterial interactions in soils is not only interesting from a basic point of view but has also yielded 
findings of societal and economical relevance, such as in the application of biological controls of plant diseases. This 
study evaluated the effect of Tsukamurella paurometabola C 924, a bacterium with nematocidal action isolated from 
banana rhizosphere, as single inoculant or combined with arbuscular mycorrhizal fungi (AMF) Glomus fasciculatum 
and Glomus clarum in lettuce (Lactuca sativa L.). Controls included non-bacteria non-AMF, and each AMF species 
alone. Five replicates were used. AMF did not show any influence, neither in T. paurometabola C 924 c.f.u. counts in 
soil, nor over its phenotypic nematocidal characters. On the other hand, the bacterium stimulated AM colonization 
for both fungi species as well as an early infection. Combined inoculation improved significantly fresh weight of 
plants as compared with the microorganisms separately or the non-inoculated control. 
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Resumen
Effecto de la interacción entre la bacteria Tsukamurella paurometabola C 924 y los hongos Glomus fas-
ciculatum y Glomus clarum en la colonización micorrízica y el peso foliar en lechuga. El estudio de las 
interacciones entre bacterias y hongos en suelos no solo es interesante desde el punto de vista científico, también 
tiene relevancia económica y social, como en la aplicación de controles biológicos a enfermedades de plantas. 
Este trabajo evalúa el efecto de Tsukamurella paurometabola C 924, bacteria con actividad nematicida aislada de 
la rizosfera de banano, como inoculante único o combinado con los hongos micorrízicos Glomus fasciculatum y G 
clarum en lechuga (Lactuca sativa L.). Se incluyeron controles sin inoculantes microbianos, así como cada especie de 
hongo micorrízico por separado. Se emplearon cinco réplicas por tratamiento. Los hongos micorrízicos no mostraron 
influencia sobre las concentraciones de T. paurometabola C 924 en suelos, ni sobre sus caracteres fenotípicos nema-
ticidas. Por otra parte, la bacteria estimuló la colonización fúngica del sistema radicular de las plantas con ambas 
especies de hongos, así como la colonización temprana de las raíces. La inoculación conjunta de la bacteria y los 
hongos incrementó de forma significativa el peso fresco de las plantas al compararlos con las plantas inoculadas 
con cada microorganismo de forma separada o con el control sin inocular. 
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Introduction 
Interest in biological control and microbial pesticides 
has increased in the last years worldwide because of 
the need to find alternatives to chemical products and 
to protect the environment. However, the success in 
using this kind of products depends largely of the 
knowledge of their mechanism of action and its in-
teraction with other microorganisms on the plant rhi-
zosphere.

Nematocidal action of the bacterium Tsukamurella 
paurometabola (formerly Corynebacterium pauro-
metabolum) C 924 has been reported [1]. This stra-
in isolated from banana rhizosphere in Cuban soil, 
whose mechanism of action is based on the activity of 
chitinases and hydrogen sulfide production, is a good 
candidate for the biological control of plant parasitic 
nematodes. 

The arbuscular mycorrhizal fungi (AMF) constitu-
te an important group of symbionts associated to agri-
cultural crops. This symbiosis may enhance the root 
systems ability to absorb and carry soil elements of 

low mobility, by means of a network of mycelia, thus 
promoting plant growth [2]. However, AMF differ in 
their ability to enhance nutrients uptake and the di-
fferent physiology of AMF-colonized roots may alter 
conditions for rhizosphere microbial groups [3].

The effect of inoculants on bacterial and fungal 
populations in the rhizosphere is decisive for maximi-
zing plant nutrient availability, since the soil micro-
bial community in the rhizosphere plays a key role in 
plant nutrition. Many authors have observed different 
effects of inoculation of soil bacteria and AMF, on di-
fferent species of plants. Results have shown that the 
interaction among the two groups of microorganisms 
may improve [4, 5] or not [6] plant growth.

Considering that a biotechnological goal is to use 
a combined inoculation of selected rhizosphere mi-
croorganisms to minimize fertilizer application and to 
maximize plant growth and nutrition, the purpose of 
this study was to examine the influence of AMF on T. 
paurometabola C 924 population in soil, the effect of 
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