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INTRODUCTION

THE STUDIED SPECIES

Azolla filiculoides Lamarck is a floating 
aquatic pteridophyte, native from America 
that has invaded aquatic habitats around the 
world

Azolla filiculoides  establishes symbiosis with 
Anabaena azollae, an atmospherical nitrogen-
fixing blue-green algae          

THE STUDIED ZONE

This study has been realized in the 
medium-low strech of Ter river, province 
of Girona (Catalonia), between Pasteral 
and the river mouth, La Gola del Ter 

Since the decade of 1980, A. filiculoides
was found in Ter river without becoming a 
problem until 2005

METHODS

OBJECTIVES

Along the strech of study 27 points have been selected to realize the
detailed monitoring between February and June 2009:

CONCLUSIONS Azolla filiculoides' MANAGEMENT

RESULTS AND DISCUSSION
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   1. In the medium-low strech of Ter river, Azolla filiculoides  has been  
detected between February and June 2009  in the observation points 
determined in the cities of Salt and Girona

2. The floating mats present in Girona  (Fontajau) are the only 
emitter focuses of Azolla filiculoides in the Ter river in 2009

3. Azolla filiculoides' vegetative and sexual reproduction has been 
observed and dated during the period of study in Ter river

4. No significative relationship has been established between the 
biomass fluctuation of Azolla filiculoides and the analysed 
environmental parametres

5.No significative differences have been observed neither in the macroinvertebrates 
communities nor in the dissolved oxygen due to the presence of Azolla filiculoides

6.Stenopelmus rufinasus has been found for first time  in Ter river as a biological 
controller of Azolla filiculoides, from April to June 2009, and all its biological phases have been 
identified

4. Establish the environmental factors that determine the 

growth of A. filiculoides in Ter river

5. Determine the effects caused by the pteridophyte among

the macroinvertebrates communities and the dissolved oxygen

1. Establish concrete norms for the control of the alien pterodophyte 

2. Determine the distribution of Azolla filiculoides in Ter river in 2009 

3. Identify and date the biological cicle stages of A. filiculoides in Ter river

DISTRIBUTION IN STUDY STRECH

HIGH PRIORITY MEDIUM PRIORITY LOW PRIORITY

MANAGEMENT PROPOSALS

 Control of Azolla filiculoides' commerce in Ter river

 Mechanical extraction of A.filiculoides in Ter river

NEW RESEARCH PROPOSALS

Study of the effects of Stenopelmus rufinasus on autoctone helophytes

Determination of the favorable areas for A. filiculoides' establishment in Ter river

Monthly monitoring of A. filiculoides' distribution in Ter river

Conferences and speaches for spreading the problems caused by A. filiculoides 

Study of the effects of A. filiculoides in Ter river

Established points in the study strech

Study of Azolla filiculoides 
in Ter river

    NON-     
HOMOGENOUS

      SURFACE OF 
   A. filiculoides

HOMOGENOUS
SURFACE OF 
A. filiculoides

Points with presence of A. Filiculoides and characteristics of the mats 

MAT'S NAME CODE TYPE OF MAT FIRST DETECTION 

Fontajau 1 F1 Surface > 24m2 February 
Fontajau 2 F2 Surface > 24m2 March 
Fontajau 3 F3 Surface < 8m2 May 
Pont de la Barca 1 PB1 Surface > 24m2 March 
Pont de la Barca 2 PB2 24m2 < Surface > 8m2 May 
Illa del Ter - GEiEG G1 Surface < 8m2 April 
Bassa de les Cigonyes BC1 Lone individues February 
 

Mats of Azolla 
filiculoides  have been 
detected in 4 of the 
27 points selected for 
the monitoring 

These 4 points are 
located in Girona and 
Salt

The map shows the 
mats found in Girona

No significative relationship has been stablished 
among Azolla filiculoides  growth and the analysed 
physicochemical parameters (pH, light hours, solar 
radiation, water conductivity and maximum and 
minimum temperatures). In spite of this, the increase 
of biomass has followed the optime ranks of pH and 
temperature.

No significative relationship has been found among 
the macroinvertebrates communities living in the 
mats of Azolla filiculoides in Girona strech

A significative growth of Azolla filiculoides' biomass in 
F1 and F2 mats has been observed in May 2009

Tàxons de macroinvertebrats en superfície i al fons a F1 i F2
Standardise Samples by Total
Transform: Fourth root
Resemblance: S17 Bray Curtis similarity

Diferència entre F1 i F2
F1 Perifèria-superfície
F1 Centre-superfície
F1 Centre-fons
F1 Perifèria-fons
F2 Perifèria-superfície
F2 Centre-superfície
F2 Centre-fons

2D Stress: 0,23

 

Surface-periphery
Surface-centre
Depth-centre
Depth-periphery
Surface-periphery
Surface-centre
Depth-centre

.

Differences between macroinvertebrates communities related to Azolla 
filiculoides mats in F1 and F2
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Biomass variation (dry weight (g/m^2)) of Azolla filiculoides in 
F1 mat (*p<0,1; ***p<0,01; ns: no significative variation)

SEXUAL REPRODUCTION

Sexual reproduction of A. 
filiculoides  in Ter river happens 
during April and May. Male and 
female sporocarps have been 
identified

In May 100% of the biomass 
showed sexual reproduction with 
a clearly ripeness phase of 
sporocarps

The production of sporocarps is 
bigger in centre than in the 
periphery of the mat 

Distancing from the ideal 
ranks of pH and 
temperature

Maximum daily 
temperature higher than 
25 ºC

Faster dehydration of the 
leaves with sporocarps

End of biological cycle

Herbivorism effectuated 
by Stenopelmus rufinasus

DEATH OF Azolla filiculoides

A. filiculoides  dies in Ter river between May and 
June, due to any of the following hypothesis or a 
combination of them:

VEGETATIVE REPRODUCTION

In the mats with a surface 
bigger than 250 m2, 
biomass of centre has been 
proved to be higher than in 
periphery

The proximity to ideal ranks 
of pH and temperature in the 
periods of February-March 
and April-May 2009 induce 
and increase of biomass

NEW INDIVIDUES' APPEARANCE

Due to the established schedule 
the appearance of new mats has 
not been dated

The presence of sexual 
reproduction structures in the 
sediment may become the base 
of new mats formation. The way 
in which this process occurs has 
not been determined

BIOLOGICAL CICLE

 F2 March 2009

  F2 April 2009

  F2 May 2009

  F2 June 2009


