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Macroinvertebrate community structure in small ditches in relation to the potential of 
pesticide drift exposure
Hommen U*, Dembinski M+, Schaefers C*, Gonzalez-Valero, JF#

* Fraunhofer IME, Schmallenberg, Germany, + Planula, Hamburg, Germany, #Syngenta,
Greensboro, NC, USA
The macroinvetebrate community of small ditches was sampled in 40 sites of the agricultural 
region Altes Land near Hamburg, Germany. The ditches were located along Greenland, old, 
unused apple orchards, integrated apple orchards, or organic apple orchards. Samples were taken 
on five dates over two years. In addition to the biological data, water chemistry and structural 
parameters were measured. A potential of drift exposure for each sampling site was calculated 
based on distance of the ditch to the last row of trees, as well as depth and width of the ditch. The 
range of pesticides applied in the orchards included organic and inorganic products, some of 
which are classified as very highly toxic to aquatic organisms, and all rows of the orchards were 
treated. Sites were grouped into no, low and high drift potential with the distance between 
orchard and ditch as the most important factor. A distance of less than 3 m characterized sites of 
the high drift group.
Prinicpal Response Curves were calculated to show differences of community structure between 
these three groups over time . The ordination resulted in significant differences between the high 
drift sites and the no, respectively low drift sites, which were pronounced more in summer than in 
spring and autumn. There were no major differences between no and low drift sites, i.e. on 
sampling sites with a minimum distance of 3 m.
Univariate analyses also showed effects correlated to the estimated drift exposure: the number of 
taxa as well as the abundance of some species and orders decreased with the drift potential. 
Isopoda, Ephemeroptera, insects in total, and Eulamellibranchiata were identified as the most 
sensitive taxa.
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Study area Altes Land
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Sampling sites

� Old, unused apple orchards 3

� Organic apple orchards 6

� Integrated apple orchards 13

� Greenland 13

� Old orchards – integrated farming 1

� Old orchards  – greenland 1

� Organic – integrated farming 3

Total 40
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Sampling

� 5 sampling periods (autumn 1998; spring, summer, 
autumn 1999;  spring 2000) 

� Measurements or estimation of chemical water 
parameters and structural parameters

� Determination of approx. 200 species

� Measurements, sampling, and species 
determination by Planula, Hamburg
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Outline of data analysis

1. Identification of possible outliers

2. Grouping of sampling sites (TWINSPAN)

3. Calculation of exposure potential per site

4. Analysis of possible effects of pesticide exposure 
on community structure (PRCs) 

5. Identification of sensitive species
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Grouping of sites according to TWINSPAN
all sampling sites
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Calculation of potential exposure per site

Only exposure via driftdriftdriftdrift considered as important

� Calculated for autumn 98 until spring 99 and summer 99 
until spring 2000

� Separate calculation and addition for left and right shore

� No differentiation between organic and integrated farming

� Drift potential = BBA drift * 0.3 / depth * f(width)Drift potential = BBA drift * 0.3 / depth * f(width)Drift potential = BBA drift * 0.3 / depth * f(width)Drift potential = BBA drift * 0.3 / depth * f(width)

� 100 % corresponds to 
total overspray according 
Ganzelmeier
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Sites sorted on estimated drift potential
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y = -7.263x + 63.41
R2 = 0.6092
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Dominance of insects
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Missing taxa in high drift group

� Trichoptera and Eulamellibranchia

� 9 species with 10 or more individuals found in 
controls and low drift group

� Endangered or critical species
Red Data book
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Cloeon dipterum

Asellus aquaticus
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Summary
� Ditches in greenland areas show different 

macroinvertebrate communities compared to ditches in 
orchards.

� The community structure in the orchard ditches can be 
related to a calculated potential of drift exposure.

� Clear effects can only be seen in the ditches of the „high 
drift group“ which is characterized by a low distance of 
the apple trees to the ditch (<= 1.5 m). 

� Strongest effects are observed in the summer with 
indications of recovery until the next season (most already 
in autumn).

� Effects are observed for presence and abundance of 
species, especially for Asellus aquaticus and Cloeon 
dipterum and insects generally. Eulamellibranchia were 
missing in the ditches with the high exposure potential.
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Conclusion

� The results indicate that effects of spray drift at a 
distance of 3 m or more between the trees and the 
water body have no or only slight effects on 
aquatic macroinvertebrate communities in the 
Altes Land.


