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Yellow Sticky Rectangle with Ammonium A cetate
Slow-Release Dispenser:
an Efficient Long-Lasting Trap for Dacus oleae?

A.P. ECONOMOPOULOS and ‘A. STAVROPOULOU-DELIVORIA?

Dept. of Biology, “Demokritos’” Nuclear Research Center, Aghia Paraskevi Attiki,
Greece

ABSTRACT

The combination of a yellow color sticky rectangle with an ammonium acetate slow-re-
lease dispenser (YAA) was compared to a yellow sticky rectangle (Y) and to a McPhail
glass trap with Buminal™ (MB), Entomozyl™ (ME), or ammonium sulfate (MAS) odor
lure in a 2% water solution, from the beginning of August till December in an olive
grove.

When total olive fruit fly, Dacus oleae (Gmelin) (Diptera: Tephritidae), captures were
compared, no large differences were detected among YAA, MB and ME traps, while Y
and MAS ones were found much inferior. When expressed as a ratio to YAA, total
captures were: |1 (YAA), 0.95 (MB), 0.70 (ME), 0.33 (Y) and 0.08 (MAS). In the fall
(high population density), both yellow traps showed very high catches, while McPhail
odor traps had comparatively reduced effectiveness, apparently due to cool humid
weather. The opposite was true in August-September (hot dry weather, low population
density).

Mc%hail traps were serviced every 5 days (summer) or 7 days (fall), while YAA and Y
traps were replaced by new ones only once, at the beginning of October. The am-
monium acetate dispenser could last much longer but traps had been covered by insects

and debris.

Introduction

The development of a sound control system
against the olive fruit fly, Dacus oleae (Gme-
lin) (Diptera: Tephritidae), which is the key
pest in the olive tree harmful entomofauna,
necessitates efficient trapping methodology for
population monitoring and/or control. So far,
the McPhail trap baited with various odor lures
(usually water solutions of ammonium salts or
hydrolyzed proteins) has been the standard trap

! Received for publication May 28, 1984.

2 Ministry of Agriculture, Evia Regional Olive Protection
Organization, Halkida, Greece. Present address: Minis-
try of Agriculture, Biotia Regional Agricultural Service,
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used in practice for monitoring. In the recent
years, considerable research has been also de-
voted to yellow sticky traps, as well as a sex
pheromone trap attracting males. In certain in-
stances, lure combinations have resulted in in-
creased catches, e.g. McPhail trap with am-
monium sulfate water solution plus yellow
color (Prokopy and Economopoulos 1975) or
yellow sticky trap plus ammonium acetate dis-
penser (Economopoulos and Papadopoulos
1983). A trap combining several lures (yellow
color + ammonium salt + pheromone + pro-
tein hydrolyzate) has been used successfully
for control purposes (Delrio 1984). The addi-
tion of yellow-color or food-odor lure to a
pheromone trap always increases its female
catches since the pheromone attracts only
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males. When the pheromone was combined
with ammonium-carbonate odor lure, its male
catches decreased, while the female catches
increased (Haniotakis personal communica-
tion).

Odor-lure traps, i.e. ammonium salts,
pheromone, protein hydrolyzate, are consid-
erably affected by weather. Their effectiveness
decreases in fall because of decreased temp-
erature and increased humidity conditions.
Yellow color traps do not appear to be much
affected by fall-winter weather conditions.
Thus, in summer, when the population density
is usually low due to hot-dry weather and the
fruit not very suitable for infestation (especially
in small fruit varieties, e.g. Koroneiki), odor
traps usually show comparatively high catches,
while in October-November when the popula-
tion is very high they show comparatively low
catches. On the contrary, yellow traps (which
catch few flies in summer and many in fall)
follow more accurately than odor traps the
population density. It can be said that, to a cer-
tain degree, the yellow color short-range sticky
trap reflects the population density in the olive
tree much better than any of the odor traps. For
the latter, data need to be converted by some
mathematical formula to reflect the population
density. Such an equation (deriving the popu-
lation per tree from trap catches and mean
weekly temperature) has been developed for
the Entomozyl water solution McPhail trap in
Corfu (Kapatos and Fletcher 1983).

The yellow color sticky trap has been tested
in the past successfully for control purposes
also, but the number of traps needed makes the
method unpractical for large scale application
(Economopoulos 1977, 1979a). In addition, the
use of many yellow traps per unit olive grove
may also pose a serious problem because of the
attraction of many other insects, several of
which are beneficial (Neuenschwander 1982,
Raspi and Malfatti 1984). To substantially in-
crease the number of flies caught on the yellow
trap in summer and further increase its catches
in fali, it has been combined with an am-
monium  acetate slow-release  dispenser
(Economopoulos and Papadopoulos 1983). This
combination with an odor lure appears to make
the trap practical and suitable for monitoring or
even control purposes, since the number of
yellow traps needed per unit olive grove can be
considerably reduced. In another experiment,
when the yellow sticky panel ammonium ace-

tate trap was compared to an Entomozyl water
solution McPhail trap (among the most power-
ful of McPhail odor traps), it gave similar over-
all catches from July till December
(Economopoulos and Papadopoulos 1984).
When the detailed results of the above work
were analyzed, it became apparent that the
combined-lure trap reflected better than the
McPhail one the true population density, i.e.
lower catches than the McPhail one in summer,
equal in September, and higher in October.
The fact that in the experiments mentioned
above the combination of a yellow sticky trap
with an ammonium acetate slow-release dis-
penser produced a powerful, long-lived (it can
last up to 4 months) trap, which at the same
time appeared to reflect the natural population
density throughout the season, led us to further
compare in the present work the above trap
with the standard traps used in practice for
monitoring both sexes of the olive fruit fly.

Materials and Methods

The experiment was conducted in a ca. 200 tree
olive grove (10 x 20 tree lines) near the seashore of
Malaconda, Evia, from August 9 till December 5,
1983. Almost all trees in which a trap was hung were
of a small fruit variety. Thirty five % of all trees with
traps produced practically no olives during this year.
The rest produced a small, medium, or large crop on
27.5, 20.0 or 17.5% of the trees with a trap, respec-
tively. Traps were hung in every 2nd tree or tree
line. This means that traps were probably competing
each other, especially during warm-dry weather.
Traps within each replication were rotated whenever
flies were collected. Olive fruit flies were collected
and counted about every 5 and 7 days from August
till mid-October, and from mid-October till De-
cember, respectively. On the same days, McPhail
traps were rinsed and fresh odor-lure water solution
was added. During summer, in a few cases, McPhail
traps dried out before they were serviced. All yellow
sticky traps and ammonium acetate dispensers were
replaced by new ones once, on October 3rd. All
dispensers still had a considerable amount of am-
monium acetate at the time of replacement, but the
vellow panels had many insects and much debris on
their surface, and a considerable amount of sticky
material had been removed with the olive flies. The
area was treated with an organophosphate bait-spray

by plane three times: July 5-8, September 19-22 and

November 3-5.

The following traps were compared at eight repli-
cations: 1) YAA = yellow painted (texolac no. 6
color, a product of Syntex Co. Athens, Greece)
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FIG. 1. Yellow sticky panel with ammonium acetate slow-
release dispenser and olive fruit flies trapped.

14x20 cm cardboard rectangle coated with sticky
material (Stickem Special, a product of Michel and
Pelton Co. St. Emeryville, California) and am-
monium acetate dispenser (Biolure, a product of
Bend Research Inc. Bend, Oregon) (Fig. 1), 2) Y =
as above, but without an ammonium acetate dis-
penser, 3) MB = McPhail glass trap baited with
200-250 cc of 2% Buminal odor lure (a product of
Fino-Werke H. Luithlem Séhne Gm BH and Co.
Andernach/Rhein., W. Germany) water solution, 4)
ME = as above, but with a 2% Entomozyl odor lure
(a product of Hoechst Hellas Co. Athens, Greece),
and 5) MAS = as above, but with a 2% ammonium
sulfate salt odor lure. Traps 4 and 5 are routinely
used for olive fruit fly monitoring in Greece. Borax
(at 1.5%) is often added in the McPhail traps to pre-
serve trapped flies, especially in summer. The addi-
tion of borax was often found to increase trap catches
slightly. It was not used in the present experiment,
since practically no difference was found between
ME and MEB (with borax) traps in a recent experi-
ment in the same locale (Economopoulos and
Papadopoulos 1984).

In previous experiments. it was found that the

number of flies trapped in McPhail traps increased
by 2-3 times when the exterior was sticky-coated (all
arriving flies captured, Prokopy and Economopoulos
1975). Nevertheless, sticky-coated McPhail traps
are not practical, and so far they have been used only
for experimental purposes. For this reason, of the
traps used in practice for capturing both sexes, the
ME and MB ones are considered the most powerful
ones. On the other hand, the MAS trap, although it
captures only a small number of flies, has been and
still is widely used for olive fruit fly monitoring.

Results and Discussion

Table 1 presents monthly captures and the ra-
tio of overall captures in the different traps to
the yellow sticky-panel ammonium acetate dis-
penser trap. In August and September, the MB
and ME traps were superior to the two yellow
and the MAS traps. The differences were sig-
nificant except in one case (the YAA trap in
August). For the period October-December,
the YAA trap always captured more flies than
any of the other traps used. In October, the
difference, compared with any of the other
traps, was significant except in the case of the
MB trap. In summer, the Y trap was the
weakest, but in fall it became much stronger
than the MAS or even the ME trap
(November). The MAS trap, which is used
extensively for population monitoring, was the
weakest throughout the experiment, except in
September, when it captured more flies than
the Y trap. When we compare the ratio of total
captures in the different traps to the YAA one,
we see that the YAA and MB traps, although
their efficiency in the different months was
different, trapped approximately equal total
numbers of flies. The ME trap captured consid-
erably (but not significantly) fewer flies, while
the Y and MAS traps captured only 1/3 and
1/12 of the number captured in the YAA trap,
respectively. The McPhail odor traps were re-
latively more efficient than the yellow ones in
August-September as compared to October-
December, when the opposite was true. This
was more pronounced with the Y trap, which
did not have any odor lure.

When the sex ratio of flies captured in the
various traps was examined, it was found that
the McPhail odor traps captured the sexes at a
level of about 50% each, or else slightly more
females than males. The yellow traps usually
captured more males than females. In October,
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when the largest numbers of flies were found in
all traps, the percentages of males were as fol-
lows: YAA = 59.8. Y = 68.8, MB = 46.4, ME
= 47.8 and MAS = 52.6. That is, the yellow-
color traps captured more males than females.
For YAA, the addition of odor lure increased
the percentage of females captured. It could be
that females, having greater nutrient require-
ments because of egg-production, are attracted
more than males to food odors. The above dif-
ferences were found not significant due to ex-
tensive variation. Nevertheless, similar differ-
ences in the sex ratio of flies attracted have
been consistently recorded in practically all of
our experiments with traps of food-odor or
yellow-color lures, although in most cases they
were found not significant.

Figure 2 presents the detailed 5-day (sum-
mer) or 7-day (fall) captures of flies in the dif-
ferent traps throughout the experiment. Up to
the first 1/3 of October, the MB and ME traps
were superior to any of the other traps. In the
second half of October, the YAA trap captured
more flies than the MB or the ME trap, while
the Y trap also showed increased catches. From
the start of October, the latter became superior
to the MAS trap and towards the end of October
it surpassed the ME trap also. Unfortunately,
the spray at the beginning of November killed
most of the population and did not allow sub-
stantial differences to show up. Nevertheless,
the yellow traps were usually superior to the
McPhail ones till the end of the experiment.

This was not the case in September, following
a similar bait spray, when the yellow traps con-
tinued to be inferior to the odor traps until mid-
October. Apparently, this was because the
weather, which is a key factor affecting the
efficiency of odor traps, was warm-dry till the
beginning of October.

From the results of the present research it is
concluded that: a) the addition of an ammonium
acetate slow-release dispenser to the yellow
sticky panel increased its total captures of olive
fruit flies by about 3 times, reaching those of
the McPhail Buminal trap, b) the increase was
greater in summer than in fall, apparently due
to more favorable weather for ammonia evap-
oration-diffusion, c¢) the YAA trap, in spite of
the odor lure, tracks the population density
(low in summer high in fall, Economopoulos
1979b, Economopoulos et al. 1982) rather
well, apparently because its odor lure is not a
very powerful one, d) the combination of a
yellow sticky panel with ammonium acetate
dispenser, which can last up to 4 months under
field conditions, results in a comparatively
powerful trap which does not require frequent
service (it should be replaced when it gets co-
vered by insects and debris). So far, the only
traps found more powerful than the YAA one
for both sexes of the olive fruit fly were the
MB and ME ones when coated with sticky mat-
erial (Economopoulos and Papadopoulos 1983).
Nevertheless, these traps are not handy. re-
quire frequent service, and break easily.

TABLE 1. Wild olive fruit flies trapped on 14x20 em yellow sticky cardboard rectangle with (YAA) or without (Y)
ammonium acetate slow-release dispenser as compared to flies trapped in McPhail glass traps baited with 2% water
solution of Buminal (MB) or Entomozyl (ME) or ammonium sulfate (MAS) odor lure in Malaconda, Evia, from August 9
till December 5, 1983. YAA and Y traps were replaced by new ones on October 3rd. McPhail traps were provided with
fresh lure solution about every 5 and 7 days from August till mid October and mid-October till December, respectively.
Organophosphate bait sprays were applied by plane on July 5-8, September 19-22 and November 3-5. Eight replications

per trap type.

Flies per trap per day*

Trap August September October November December Ratio to YAA**
YAA 0.14 a 0.21 b 5.69 a 0.27 a 0.35 a 1.00 a

X 0.02 b 0.03 b 1.80 ¢ 0.19 ab 0.29 a 0.33 be
MB 0.21 a 0.97 a 4.44 ab 0.22 a 0.10 a 095a

ME 0.18 a 1.39 a 2.51 be 0.05 be 0.10 a 0.70 ab
MAS 0.02 b 0.11 b 0.34 ¢ 0.01 ¢ 0 0.08 ¢

* In each column, means having same letter are not significantly different at p=0.05 according to Tukey's HSD test.

** Based on total flies captured throughout the experiment.
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The present experiment compared the YAA
trap to the most commonly used traps for
population monitoring. The results are in ag-
reement with previous studies and further show
that the YAA trap is comparable to the most
powerfull traps currently used for both sexes.
The fact that its efficiency increases with
population density, and that it can last long
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FIG, 2, Olive fruit flies trapped in yellow sticky traps with or without odor-lure dispenser and McPhail traps baited with
water solutions of various odor lures. Organophosphate bait sprays applied by plane in July, September and November.
Eight replications per trap. Experiment run in Malaconda, Evia. during 1983.

time, is of particular importance in cases of
control application. In such cases, traps could
be installed at the beginning of summer and be
replaced by new ones probably once, at the
beginning of fall. In the case of small-fruit
variety groves (e.g. Koroneiki), where olives
are not suitable for infestation before fall, traps
could be placed in the trees only once at the
beginning of fall. Again, however, we caution
that capture of beneficial incests in such traps
can have adverse consequences to control of
other pest species.
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Kitpivo Ilapaiinieninedo pe Koririe kov Kayovha OCzikod Appomviov
Bpadeiag Anehevbipmone: pra Arodotiki) Makpiag Avapkerag Iayida yra to
Adxo g Ehvag

A.T1. OIKONOMOIIOYAOX xat A. ZTAYPOIIOYAOY-AEAHBOPIA

Alvan Broioyiac, Kévipo IMupyvikav Epevvedv «Anuokpitocy
Ayia Hapaorevyy ATTikic

NEPIAHYH

O ocuvvdvaopog kitpivou rapuiinieninedou (14x20 ex.) pe kOAla kat KGyovla ofeikol
appmviov PBpadeiag anshevbépoonc (KOA) ocuykpidnke pe idwe moyidae yopis ofeikd
appovio (K). kebdbe ko pe nayideg yuvdiiveg McPhail pe npoogixvotikd Buminal (MB) 1
Entomozyl (ME) 7 8etikn appovia (MOA) oe 27, didivpa vepol, and 115 apyxéc Avyovotou
pEYPL TIg apyéc Askepufpiov.

‘'Otav ovykpinkav ol cuvorikég cLAANyelS ddkou eildg ce OAn v mepiodo, dev
Bpébnkav peydiec Srapopéc avapsou otig nayideg KOA, MB ko1 ME, eva o1 tayideg K kat
MOA émacav mohlh Alyotepa éviopa. 'OTov ol GUVOMKES CUALNWELS EKQPUOTNKOY OOV
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royog xabe mayidag mpog v nayida KOA 161e n anodotikotnte tev tayidov ftav: |
(KOA)-0,95 (MB)-0,7 (ME)-0,33 (K)-0,08 (MOA). To gpbwonwpo (peydroc dukoninbuo-
poc), ot nayideg KOA kot K émucav napa mohhd éviopa eved ot mayideg McPhail siyav
CUYKPLTIKG HELOHEVT] CTOO0GT] TPOPAVMS AOY® Youniov Bepuokpocidv Kal vYnAng vy-
puciag. To avtifeto ocuvepn tov Avyouvcto-Zemtéufpio (Beppoc-Enpoc kaipog, HIKpPOg
dukomAnBuouoc).

Ot nayideg McPhail egodialovto pe @péoko didhvpa mpooehlkvotikoy k@be 5 nepinov
HEPES TO Kohokaipt kat 7 pépeg to @Bivonmpo. Ot kitpiveg mayideg avrikatootddnkay pe
KowvoUpyleg pie Qopd povo, otig apyés OxtoPpiov. H kayovia ofeikolh auppmviov
HTOPOLCE Vit JLEPKECEL TOAD TEPIETOTEPO (GUVOLLKE TEPL TOUG 4 Pveg) Gt Ot EmLpaVELES
TV tayidov etyoy 181 kKahv@tel pe éviopa Kot GAia avtikeipeva (@OAla, kKAaddxkio K.A.).
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