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Introduction

Grassland studies indicate that the often recognized positive relation between species
diversity and productivity might be caused by complementary water use (Caldeira et al,,
2001; Verheyen et al., 2008). To test the transferability with regard to a tropical tree plan-
tation, we i) calculated the seepage flow at plots of one, three, or six tree species with two
different approaches and ii) analyzed the effect of the different species and biodiversity

levels on the seepage rates.
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Methods

The analyses were carried out for the wet season in 2008 on plots in Sardinilla (Panama),
on which native tree species (Anacardium excelsum (AE), Cedrela odorata (CO), Hura crepi-

teorologica

tans (HC), Luehea seemannii (LS) und Tabebuia rosea (TR)) were planted in 2001in mono-
culture (n =2 of each species) and in mixtures of three and six species (n =6 of each). Me-
, hydrological, pedological, and biological conditions were recorded and the

evapotranspiration was calculated with the Penman-Monteith equation. Seepage was
calculated on the one hand with the water balance equation (WBE), which considers
water inputs, -outputs and changes in the soil water storage, and on the other hand si-
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petween the plots were determined by the deviation value Drix = (O-E)/E

., 2002), where O is the seepage modeled at a biodiversity plot and E is the

nage rate in monoculture of a species that is included in the particulary bio-

diversity plot. If Drix > O, then there is more seepage below mixed plots than expected
from the monoculture with the smallest seepage rate.

There was a significant relation between the groundwater levels and tree height and canopy openness during the wet season (r=-0.645; p =0.001 and r= 0.740; p < 0.001,
respectively), while the topography had no significant effect on the groundwater level. Therefore, the height and the canopy openness of trees are appropriate parameters
to model the water use at different species or diversity plots. The groundwater level and the water content in the soil were significantly higher below monocultures than in
mixed plots (Tukey Test; p < 0.05).

S 30

= % r=-0.645 ¥ r=0.740 ®

- . . p = 0.001

O o o

5 40 - o : —

E

=,

- .

{ &

© ®

& 50 - e * o .

(!

= .

s

—

E & L L

E 60 - o 4 & 4 I

3 & . %

;':.._J | | | | | | | | | | | | |

. 71 e 73 74 7D 76 77 0 200 400 600 800 1000 10 20 30 40 50 60

elevation [m a.s.l.] tree height [cm] canopy openness [%]
- e 1040
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The influence of vegetation on seepage rates
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The HYDRUS-1D simulated seepage rates (x SE)
were highest for Hurea crepitans (6.69 £ 0.05 mm

d™") and lowest for Luehea seemannii (6.23 + 0.07
mm d). Seepage rates of the plots with three and

six species were in between with 6.31 £ 0.09 and
6.36 + 0.08 mm d”, respectively. The seepage

rates were neither significantly different from the
monoculture plots below mixed plots of three

species nor of six species. Accordingly, an effect of
complementary water use in mixtures could not

be noticed.

Conclusion

- A water balance approach is sufficent to determine the seepage sums during the tropical wet season,

-The composition of the vegetation does influence the soil water balance.
- Complementary water use in tree species mixtures cannot be noticed.
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