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Drosophila hydae (4 mm)

Introduction Methods

Apples of the variety Otava were grown with 3 different alleyway ground- Two fruit fly species were used: Drosophila melanogaster and D. hydae.

cover manaJemenF strategies, providing awide range of nutri ent_ availabilities First grade Otava apples from year 2000 were washed, the center with kernels removed,
to the trees, spanning the ranges normally found in both conventional and and the flesh with skin was grated and frozen. Identical tests were done for the two
organic orchards. These treatments had significant effects on both yields and species of fruit flies and the 3 different cultivation treatments of apples.

incidence of fungal diseases. However, the differencesin yields and disease Each fly species were tested for one generation, with D. melanogaster also a second
incidence cancelled each other out, resulti ng inidentical average y| elds of generation test was done. For each apple cultivation treatment, 10 fruit fly containers were
marketable fruit, as reported earlier (Lindhard Petersen & Bertelsen 2002). prepared, with 2 cm of newly thawed grated apple placed in the bottom ( 5 mil). 20 adult

fruit flies were added to each container (only 10 for the second generation test). After 12
hours the flies were removed and each container were observed for developing of larva
and flies. The containers were placed at 21°C and a 12 hour photoperiod.

Newly emerged adult flies were removed and counted at |east every other day.
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Several plant secondary metabolites have been implicated in the effects 1500 - s
of fruits and vegetables on human health, including phenolic compounds P VS S VIR
such asflavonoids. Many investigations have focused on their anti- Hicotient b esves
oxidant properties, but in the present study we wanted to test the Domelunogaster Dohydae
hypothesis by Brandt & Mglgaard (2001), that plant secondary First generation  Second generation
metabolites could increase longevity through anti-nutrient effects, by R Mean: 0.9973 0.0527 0.9998
mimicking the effects of caloric restriction (reviewed by Gerhard 2001). R Full dataset: 0.0506 0.0121 0.4411
We would thus expect a slower development of larvae in apple material ] o o
with high content of relevant secondary metabolites. Despite large variation within each test, all three tests show trends
of slower rate of development for lower N supply to the apple
trees.
Results
In all 3 tests, the average time for development was longer for flies developing
on low N apples than the 2 other treatments. Thisis particularly clear for D. M R d
hydae, which has alonger lifecycle than D. melanogaster. (Figure 1) easurements of phenolic compounds
Experimental
In D. melanogaster the second generation developed slower than the first B o
generation. (Figure 1) {emperatre
Flavonoid and phenolicacid HPLC analysis-Thefiltrated
The total number of flies emerging differed very much between containers and D Iuoaﬂr;ﬁ‘g‘cmmogw i“""’ Chloro| | Tamins&
treatments, and no clear trend was observed. Each of the 3 cultivation . T | ITNC || fcatechins o ds
N . i . radient solvent system consist solvent £ T aci dS
treatments resulted the highest number of fliesin one of the 3 tests. (Figure 2) o B e e . H
35 min 30%B, 45 min 40%B, 55 min 40%8, 75 min 100%8, 85 £
g‘;;%;ﬁm\:;e distinguished by their ultraviolet-visible - M“\)\J\m
F. absorption profiles as either chlorogenic acids, flavonoids,
gure 2 tannins or catechins, and expressed in mg/g dry weight of plant & & : 5 \
material as equivalents of chlorogenic acid, rutin, quebracho and 5 = P v

epicatechin, respectively.
Reteation time, minutes

Emergence of adult fruit flies in the 3 tests

Results

D.hydae ~High N w D.melanogaster Phenolic compounds in apples
" Medium N The contents of phenolic compounds —_—
10 et Fiest generation inapple differed among the T 000 o [ Catechns
~LowN & cultivation treatments. N
8 . = Flavonoids
Tannins and chlorogenic acids, PR
¢ “ assumed to be defence related Chiorogenic
Second generation compounds, decreased with 05 1
‘ » increasing N-supply to the trees. o R’ =0.6013
2 While the flavonoids, which are most 22 23 24 25 26
likely more important in UV N-content of leaves
o protection, increased.
250 350 h:::s 550 650 —
There are no systematic effects on the number of flies emerging, Conclusion:
indicating that nutrient supply is adequatein all treatments. The different cultivation treatments significantly and systematically
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