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Introduction
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More than half of the total ponds referenced by a recent pond inventory of Andalusia (CMA, JA, 2007) are concentrated in greenhouse
areas of Almeria, where they are mostly used for supplying the crop water requirements by drip irrigation systems. Water of high quality is
required by these irrigation systems, especially concerning the presence of abiotic and/or biotic particles that may cause clogging
problems. To avoid these problems different techniques and management practices are being used by farmers, especially application of
biocides, mainly copper sulphate, and covering the pond with plastic screen-nets to minimise biotic activity. However, these techniques
may impair pond biodiversity. We present some preliminary results on the effects of these management techniques on the pond water

quality.

Material and Methods

A field survey was carried out on 60 ponds located within the main greenhouse areas on the Almeria coast during summer and
autumn of 2007. Pond management was characterized throughout farmers interviews, placing especial emphasis on biocide application
(type, quantity and frequency of biocide applications), submerged aquatic vegetation presence and management (removal, maintenance
and control), use and cleaning of water filter systems, clogging problems, type and effects of covering the pond, etc. Planktonic chlorophyll
a was measured with a field fluorescence probe (bbe Fluoro Probe Moldaenke,) and suspended solids were determined by water filtration
(0.45 ym @) and determining dry mass of the retained solids.
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Ponds were grouped within five typologies: Open freshwater ponds with (n=21) and
without macrophytes (n=21), covered freshwater ponds (n=10), and open (n=5) and
covered (n=3) wastewater ponds. Figure 1 shows the amount of biocide applied per
pond typology. The highest application occurred in open freshwater ponds with
macrophytes, and the lowest in covered wastewater ponds, but no significant

differences between pond typologies were observed.

Within the group of ponds with macropytes, two different management strategies
were found: A few farmers had a positive perception about the presence of
submerged aquatic vegetation in their pond, and do not treated with biocides or just
apply very sporadically (Fig. 2). By contrast, most farmers considering problematic
the growth and development of macrophytes in their ponds, apply high doses of
biocide for its control. The comparison of this two pond groups with macrophytes, with

The lower concentration on suspended
solids were measured in covered ponds,
and the higher in wastewater open

ponds. Most suspended solids are due
to the  concentration planktonic
microalgae, particularly  in  open

wastewater ponds. This can be attributed
to inefficient treatment of wastewater.
Ponds with submerged vegetation
showed lower suspended solids and
chlorophylle a concentration compared
to ponds without macrophytes.
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different biocide treatment, suggest that the use of biocide seems to impair water 00
quality for drip irrigation system.

APPLICATION OF BIOCIDE
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Fig. 1. Different letter means significant diferences between groups according to Tukey HSD test
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Conclusion

a and b, Pond
treated recently
with copper

sulphate close to a
pond not treated

recently; c, bag
container  copper
sulphate  partially

submerged in the
pond, as frequently
found in treated
ponds.

Our results show that pond covering was effective to reduce suspended solids and planktonic Chl a particularly when ponds were filled with recycled
wastewaters. The application of biocides did not always result in a significant reduction of suspended solids. On the contrary, ponds with submerged macrophytes
subjected to biocide applications showed significantly higher concentrations of suspended solids compared to those ponds not treated or slightly treated with
biocides, probably due to destructive effect of copper sulphate. A few farmers showed a sound empirical knowledge about the use and management of submerged
macrophytes to improve water quality.




