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ABSTRACT In southern California, the sterile insect technique has been used since 1994 to prevent
establishment of the Mediterranean fruit ßy, Ceratitis capitata (Wiedemann). This method involves
the continual mass release of sterile ßies, which suppress or eliminate any introduced wild ßy
populations. In addition, Jackson traps baited with trimedlure are deployed throughout the preven-
tative release region for the dual purpose of detecting wild ßies and monitoring released sterile ßies.
Sterile ßy recapture data for a 3-yr periodwas comparedwith climate and to host plant (inwhich traps
were placed). Precipitation was negatively correlated; and temperature and relative humidity were
positively correlated with ßy recapture levels. The highest numbers of ßies were recaptured during
trapping periods associated with intermediate relative humidity and temperature, and low precipi-
tation. Flies were recaptured throughout the entire year, in traps that had been frequently relocated
to host plants with fruit. This Þnding suggests that these ßies were capable of locating acceptable fruit
in a variety of abiotic conditions. However, these data do not necessarily suggest that measurements
unimportant in explaining sterile ßy recapture are not of value in determining other outcomes
important to the goals of sterile release programs, such as reducing the likelihood of establishment of
an introduced wild Mediterranean fruit ßy population. Future research might build on these results
in developing more precise models useful in predicting recapture of sterile ßies.
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THE STERILE INSECT TECHNIQUE (SIT) is used as a pre-
ventive measure to protect against establishment of
theMediterranean fruit ßy,Ceratitis capitata (Wiede-
mann), inmany areas of theworld. The success of SIT
depends on sterile males mating with wild females
(whenpresent) to produce infertile eggs. In July 1996,
the Preventative Release Program (PRP) was created
to prevent the establishment of Mediterranean fruit
ßies in southern California (CDFA 2001a). The
USDA/CDFA Cooperative Mediterranean fruit ßy
PRP is involved with receiving puparia, adult rearing,
releasing sterile ßies, trapping and monitoring pro-
grams, andmaintaining ßy quality control at an annual
cost of �$18.6 million. Permanent establishment of
Mediterranean fruit ßies in California could cost com-
mercial agriculture $1.3Ð1.9 billion (Siebert and
Pradhan 1991, Siebert and Cooper 1995, Siebert 1999,
CDFA 2001a).
Releases occur daily in the PRP, with exceptions on

a few holidays, and in the presence of rain. Factors
such as climate, ßy quality, and host plant (location of
Jackson trap)obviously could impact the fateof sterile

ßies; however, these conditions are not always pre-
dictable and there is a need tomaintain high sterile ßy
densities over an area of 6,466 km2 (CDFA 2001a). A
greater understanding of the impact of climate on SIT
may allow better predictions regarding Þeld perfor-
mance of sterile ßies.
In areas where Mediterranean fruit ßies are estab-

lished, the pattern of ßy population dynamics is sea-
sonal and the effects of climate and host fruit often are
difÞcult to separate. Harris and Lee (1989) found
Mediterranean fruit ßy populations in Hawaii to be
inßuenced directly by host plants present and to be
inßuenced indirectly by climate (as a result of differ-
ential survivorship on various host plant species de-
pending on season). Examining Þeld populations in
Greece, Katsoyannos et al. (1998) came to a similar
conclusion regarding the impacts of host plant com-
position and availability on the number of ßies cap-
tured in traps. Although host plant composition is
obviously important, Mediterranean fruit ßy densities
were generally the highest andmost consistent during
the dry season in Hawaii (Harris and Lee 1989, Harris
et al. 1993),Nicaragua(BorgeandBasedow1997), and
Costa Rica (Hedstrom 1993). The availability of host
fruit played a key role in understanding Mediterra-
nean fruit ßy phenology in studies in Greece, Brazil
(Aguiar-MenezesandMenezes1996),Guatemala(Es-
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kaÞ and Kolbe 1990), and Hawaii (Nishida et al. 1985,
Harris and Lee 1986). Agarwal and Kumar (1999)
determined that natural population levels of the fruit
ßy Bactrocera zonata (Saunders) were positively cor-
related with maximum and minimum temperatures
and rainfall and were negatively correlated with rel-
ative humidity.
Approximately 10,000 traps are inspected for ßies

every 2 wk in the PRP area (CDFA 2001a). Traps are
frequently relocated to ensure that they are hung in
host plants containing mature fruit. Several research-
ers have investigated the relationship between host
plant and ßy recapture. Using bait attractants, Wong
et al. (1985) found higher Mediterranean fruit ßy
recapture rates in host plants than in nonhost plants,
and identiÞed the primary ßy attractant to be the host
tree, whereas bait attractant was secondary. Buyckx
(1994) found that Mediterranean fruit ßy distribution
wasbetter explainedbyhost plant distribution thanby
prevailing wind patterns in northwestern Africa. If
sterile ßies are assumed to behave in a similar manner
as their wild counterparts, then after mass release,
sterile male ßies should ultimately search for suitable
host plants, perhaps after Þnding adequate shelter and
food sources.
The objective of this study was to determine how

climate andhost plantswith fruit (inwhich trapswere
placed) relate to the number of sterileMediterranean
fruit ßies recaptured in traps. The results may provide
information that can be used to developmodels useful
in predicting the fate of released SIT ßies. The im-
portance of host plants with acceptable fruit is dis-
cussed in relation to the use of trap deployment pat-
terns to delineate future infestations of introduced
Mediterranean fruit ßies.

Materials and Methods

Between September 1998 and August 2001, sterile
ßies were released in southern California at a density
of 96,528 ßies per km2 perwkover an area of 6,446 km2

(CDFA 2001a). Sterile ßies were chilled, loaded into
an aerial release box, and released from a twin engine
Beech aircraft, which ßew 260 km/h at an altitude of
600 m, by using a computerized navigation guidance
systembased on a global positioning system. Ten trap-
ping locations (2.59 km2 each)were selected for anal-
ysis. These locations were all within a 40-km2 area
(Pomona, Glendale, and Claremont, Los Angeles
County, CA).

Data Collection. Trapping records were obtained
from the Los Angeles County Agricultural Commis-
sionerÕs Field OfÞce in Irwindale, CA. Jackson traps
baitedwith trimedlure (Magnet 70-0 plug, 2 g of active
material; Agrisense, Decatur, IL; plugs changed every
3 wk) were used to monitor ßies. Each trapping area
contained Þve traps (except one area that contained
four) that were checked at 2-wk intervals and were
relocated at 6 wk intervals. Each trap examined that
contained at least one ßy was assigned to one of Þve
ßy recapture levels (1, 1Ð14 ßies caught; 2, 15Ð41; 3,
42Ð100; 4, 101Ð199; and5, 200�;n� 3,177). To simplify

the statistical analyses, traps containing no ßies
(�0.5% of traps) were not included in the data set.
Data were obtained from the South Coastal District
Field OfÞce for the USDA/CDFA Cooperative Pre-
ventative Release Program in Bell, CA.
The following assumptionsweremade: 1) ßieswere

distributed frequently and randomly over all trapping
areas for the duration of the study so that the total
numbers of ßies released did not differ between trap-
ping periods; and 2) ßies released on different days
were comparable in quality (i.e., survivorship and
ßight ability).

Fly Recapture and Climate. Daily data for four
climate variables: precipitation, maximum tempera-
ture, average relative humidity, and average solar ra-
diation, were obtained from the California Irrigation
Management Information System (CIMIS) weather
station #78 in Pomona, Los Angeles County, CA, and
were averaged over each trapping period (the backup
station used for missing data was #82 in Claremont,
Los Angeles County, CA) (CIMIS 2001).
The model of choice for data analysis of all four

climatic variables (temperature, precipitation, rela-
tive humidity, and solar radiation) was ordinal logistic
regression, because the number of ßies recaptured
was recorded as an ordinal variable (SAS Institute
1999). Ordinal logistic regression relates the proba-
bilities�k�P(Y�k) to the independentvariablesX�
(X1,X2,. . .Xp) via the relation ln(�k/1� �k))� �0k �
�1 * X1 � . . . �p * Xp (McCullagh and Nelder 1989).
The functionon the left sideof theequation is the logit
function applied to�k.Note that the equation requires
that the slope parameters �j be constant across k, and
only the intercept �0k is allowed to change.
A binary variable, Y, represented different group-

ings of the Þve ordinal recapture levels (i.e., 1Ð5). The
proportion of data points for each interval was deter-
mined, with Y � 1 when the recapture level was �2
(and Y � 0 when recapture level�2) and was plotted
versus the midpoint of the interval, for all the days on
which the average daily maximum temperature or
precipitation was within that interval (S-PLUS, In-
sightful Corp., Seattle,WA). These analyses also were
performed with Y � 1 when the recapture level was
�3, 4, and 5 for both temperature and precipitation. A
total of 3,177 trap records with the associated tem-
perature and precipitation data were included in each
analysis. Logit plots of ln(�1/(1� �1)) and ln(�4/(1�
�4)) versus temperature were generated that corre-
sponded to the lowest and highest proportional trap
recapture plots of temperature.
Twoof the four climatic variables, precipitation and

temperature,were chosen for separate analyses versus
recapture levels to determine what limitations, if any,
were present in the data set. Average daily precipita-
tion values, correspondingwith the interval a trapwas
deployed,were grouped into eleven 0.04-cm intervals,
ranging from 0 to 0.44 cm, and average maximum
temperature data were grouped into twelve 2�C in-
tervals, ranging from 13 to 37�C.
The relationships between climate variables (pre-

cipitation, maximum temperature, average relative
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humidity, and average solar radiation) were analyzed
using a correlation test todetermine thePearsonprod-
uct moment correlation coefÞcient (n � 1,096)
(Minitab Inc. 2000).

Fly Recapture and Host Plant. A logistic regression
was not used for analysis, because the independent
variable (host plant)was categorical and instead, anal-
ysiswas performedusing a�2 contingency table. Anal-
ysis was conducted on a subset of the trapping records
(n � 2,829). Excluded were hosts used less frequently
(n � 50) and unknownhosts (n � 348). The following
hostswere included in analyses: apple,Malus sylvestris
Mill.; apricot, Prunus armeniaca L.; calamondin, Citro-
fortunella mitis (Blanco); Þg, Ficus carica L.; guava,
Psidium guajava L.; kumquat, Fortunella spp.; loquat,
Eriobotrya japonica (Thunb.); nectarine, Prunus per-
sica(L.)cultivarnectarina;orange,Citrus sinensis(L.);
peach, Prunus persica (L.); persimmon, Diospryos de-
candra Lour.; and tangerine, Citrus reticulata Blanco.
It was recognized that host plants were not randomly
used with respect to time of year (CDFA 2001b), so
signiÞcance could be a result of the environment,
environmentÐhost interaction, or host.

Results

Fly Recapture and Climate. The model for climate
had a signiÞcant likelihood ratio (�2 � 243.91, df � 4,
Pr � �2 � � 0.0001). Precipitation, maximum tem-

perature, and relative humidity signiÞcantly affected
ßy recapture (Table 1). Intermediate temperatures
(Fig. 1), intermediate relative humidity (Fig. 2), and
lower amounts of precipitation (Fig. 3) were associ-
ated with higher recapture levels. Solar radiation did
not signiÞcantly affect trap recapture, even though a
direct relationship was suggested (Fig. 4).
The relationship between recapture levels and pre-

cipitation seemed to be similar in each comparison of
recapture levels, with the suggestion of a general lin-
ear relationship (Fig. 5). The proportions and precip-
itation seemed negatively related, indicating that the
number of ßies recaptured decreased as precipitation
increased. Proportions were equal to zero for several
intervals of precipitation, 0.28Ð0.32 and 0.36Ð0.40 cm,
because there were no trap records with those con-
ditions. Above the 0.28-cm interval there were only
two 2-wk trapping periods that had an average pre-
cipitation reading above 0.28 cm, with trap counts at
Þve locations for both time periods. The average pre-
cipitation for these trapping periods was 0.34 and 0.41
cm.These two readingsdidnot support thedecreasing
trend (Fig. 5d).
The relationship between recapture levels and tem-

perature was not uniform in each comparison, but
overall as temperature increased, the proportion also
increased (Fig. 6). The relationship between temper-
ature and recapture varied fromexponential (Fig. 6a),
to polynomial-like (Fig. 6b and c), and even quartic

Fig. 1. Temperature (average daily high for each month) and average ßy recapture level (per trapping interval) for all
host plants (mean � SE) by month for September 1998 to August 2001 (ßy recapture levels: 1, 1Ð14 ßies caught; 2, 15Ð41;
3, 42Ð100; 4, 101Ð199; and 5, 200�) (temperature, n � 1,096; ßy recapture, n � 2,829).

Table 1. Analysis of climate max likelihood estimates for the logistic regression

Parameter df Estimate SE �2 Pr � �2

Intercept 1 0.1903 0.4518 0.1774 0.6736
Intercept2 1 1.6127 0.4507 12.8038 0.0003
Intercept3 1 2.9847 0.4533 43.3542 �0.0001
Intercept4 1 4.1117 0.4562 81.237 �0.0001
Maximum temp 1 �0.0483 0.0123 15.3233 �0.0001
Relative humidity 1 �0.0212 0.00503 17.8311 �0.0001
Precipitation 1 2.8199 0.2939 92.0476 �0.0001
Solar radiation 1 0.000235 0.000375 0.3910 0.5318

n � 3,177.
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(Fig. 6d). Logit plots of ln(�1/(1 � �1)) and ln(�4/
(1 � �4)) versus temperature, resulted in plots that
seemed quadratic and quartic (Fig. 7a and b, respec-
tively; compare with Fig. 6a and d).
The four climatic predictors were all signiÞcantly

correlated to each other (Table 2). Temperature was
negatively correlated with relative humidity and pre-
cipitation and positively correlated with solar radia-
tion; relative humidity was negatively correlated with
solar radiation and positively correlated with precip-
itation; and precipitation was negatively correlated
with solar radiation.

FlyRecapture andHost Plant.Placement of traps in
different types of host plants, which were not used
equally throughout theyear, hada signiÞcant effect on
the number of ßies recaptured (�2 � 204.87, df � 44,
P � 0.0001). Jackson traps were placed in 12 types of
plants with n � 50. The host plants with the three
highest average recapture levels were Þg, nectarine,
and loquat; and the three lowest were orange, kum-
quat, and calamondin. The usage patterns of different
host plants for trap placement varied throughout the
year, based on the presence of suitable fruit (Table 3).

Discussion

The number of ßies recaptured after a sterile ßy
release was inßuenced by climate and the type of
fruiting host plants that were present. Results of this
study are not immediately comparable with many
other studies using traps to assess tephritids, because
in the current study ßies were released continuously.
This is an important distinction. In addition, none of
the released ßies were adapted to the environment
into which they were released. One would expect to
make recapture predictions, better than at random, if
critical factors affecting ßy quality and environmental
conditions were known. Further discussion may help
explain some of the observed results; others are left to
speculation.

Climate. In general, higher temperatures were as-
sociated with higher ßy recaptures. However, during
the summer, when temperatures were highest, lower
recapture levels were observed (Fig. 1), and this is
likely the result of higher ßy mortality (at this time of
the year) (J.D.B., unpublished data). In other studies,
elevated temperatures resulted in reduced ßy activity

Fig. 2. Percentage of relative humidity (average daily value for eachmonth) and average ßy recapture level (per trapping
interval) for all host plants (mean�SE)bymonth for September 1998 toAugust 2001 (ßy recapture levels: 1, 1Ð14ßies caught;
2, 15Ð41; 3, 42Ð100; 4, 101Ð199; and 5, 200�) (percentage of relative humidity, n � 1,096; ßy recapture, n � 2,829).

Fig. 3. Precipitation (average daily value for each month) and average ßy recapture level (per trapping interval) for all
host plants (mean � SE) by month for September 1998 to August 2001 (ßy recapture levels: 1, 1Ð14 ßies caught; 2, 15Ð41;
3, 42Ð100; 4, 101Ð199; and 5, 200�) (precipitation, n � 36; ßy recapture, n � 2,829).
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(Prokopy et al. 1987), with ßies shifting activity to
cooler areas (Hendrichs and Hendrichs 1990) and
periods during the day (Cayol 1996). In addition to ßy
mortality, the observed relationship between recap-
ture and climate could be the result of changes in ßy
behavior to the trap attractant. Fitt (1981) found that
Dacus opiliaeDrew&Hardy responded differently to

the same traps at different times of the year; relative
humidity was suggested as a possible key inßuence,
because three times asmanymales responded to traps
in the wetter months compared with dryer months.
Furthermore, the release rate of trimedlure would
likely vary with relative humidity and temperature.
For example, at lower temperatures, reduced recap-

Fig. 4. Solar radiation (average daily value for each month) and average ßy recapture level (per trapping interval) for
all host plants (mean � SE) by month for September 1998 to August 2001 (ßy recapture levels: 1, 1Ð14 ßies caught; 2, 15Ð41;
3, 42Ð100; 4, 101Ð199; and 5, 200�) (solar radiation, n � 1,096; ßy recapture, n � 2,829).

Fig. 5. Relationship between ßy recapture and temperature is displayed as a proportion. Figures were constructed using
a binary variable, Y, representing Þve ordinal recapture levels: 1, 1Ð14 ßies; 2, 15Ð41; 3, 42Ð100; 4, 101Ð199; and 5, 200�. (a)
Y was equal to 1 when the recapture level was �2 (i.e., when it was 2, 3, 4, or 5), and Y was equal to 0 when the recapture
level was �2 (i.e., when it was 1). Likewise, in b, c, and d, Y was equal to 1 when the recapture level was �3, 4, and 5,
respectively. In total, 3,177 recapture records were used to construct the Þgures.
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ture may be associated with a lower release rate of
trimedlure, whereas at higher temperatures the re-
lease rate may be higher than is optimal.
The proportions plotted in Fig. 5 are estimates of

�1� �4, at their respective temperatures. To perform
an ordinal logistic regression on these data, ln(�k/
(1 � �k)) should behave similarly for each k, except
at the intercepts (McCullagh and Nelder 1989). The
logit plots (Fig. 7a and b) differ from each other in the
same way that the corresponding proportion plots
(Fig. 5a and d) differ from each other. (This was
expected, because ln(x/(1� x)) is an increasing func-
tionofx.)Thedifferenceswere less severe for the logit
case; however, the assumption of constant slope pa-
rameters is not valid, and thus ordinal logistic regres-
sion is an implausible model.
Fly recapture could be treated as nominal, with a

binary logistic regression performed for each category

against a base category. However, it is important to
include other variables (i.e., precipitation, solar radi-
ation, and relative humidity) in an analysis, because
they may have a signiÞcant affect on ßy recapture. In
addition, there could likely be signiÞcant correlation
between variables. Future experimentation might use
a response variable that was either quantitative or one
with more ordinal categories. A normal regression
analysis on the data could be performed if there were
sufÞcient categories (i.e., 10Ð15) to allow recapture to
be treated as a quantitative variable.
There may be confounding factors that increased

the effect of precipitation on recapture. Although in-
frequent, precipitation often delayed aerial releases
and as a result, ßights in the affected trapping area
wereoftenmissed for severaldays.Higherpopulations
of wild Mediterranean fruit ßies have been associated
with dry weather periods (Hedstrom 1993), and this

Fig. 6. Relationship between ßy recapture and precipitation is displayed as a proportion. Figures were constructed using
a binary variable, Y, representing Þve ordinal recapture levels: 1, 1Ð14 ßies; 2, 15Ð41; 3, 42Ð100; 4, 101Ð199; and 5, 200�. (a)
Ywas equal to 1 when the recapture level was �2 (i.e., when it was 2, 3, or 4), and Ywas equal to 0 when the recapture level
was�2 (i.e., when it was 1). Likewise, in b, c, and d, Ywas equal to 1 when the recapture level was�3, 4, and 5, respectively.
In total, 3,177 recapture records were used to construct the Þgures.

Table 2. Correlation between climatic variables used in this analysis

Effect entereda Precipitation Temperature (max) Relative humidity

Solar radiation �0.243, P � 0.0001 0.745, P � 0.0001 �0.206, P � 0.0001
Relative humidity 0.229, P � 0.0001 �0.452, P � 0.0001
Temperature (max) �0.295, P � 0.0001

a n � 1,096 for each variable 	data are from CIMIS (2001) for Sept. 1998 to August 2001
.
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species is known to prefer drier climates (Harris and
Lee1987,Harris andLee1989,Harris et al. 1993, Borge
andBasedow1997).Baker andvanderValk (1992)did

not Þnd that precipitation depressed ßy recapture
levels in anSITprogramnearTapachula,Mexico.Data
from the current study suggested that lower recapture
rates could be the result of decreased ßy activity.
Although precipitation was an important factor, it is
uncommon during most of the year in southern Cal-
ifornia and thus, other factorsmustplay an importance
role in determining ßy recapture levels.
Solar radiation did not show a signiÞcant effect in

this study, even though a positive correlation with ßy
recapture was suggested (Fig. 4) and solar radiation
was highly correlated with temperature (Table 2),
which did have a signiÞcant effect. The inclusion of
solar radiation in the logistic regression may not have
resulted in signiÞcance because of the inclusion of
temperature in the model. Within a season, periods
with higher sunlight (or lower cloud cover) are asso-
ciatedwith higher amounts of solar radiation. Sunlight
has been found to inßuence lek formation location
(Whittier et al. 1992, Kaspi and Yuval 1999) and feed-
ing activity (Hendrichs and Hendrichs 1990).
Future research should investigate which variables

to include in future model iterations and whether
some variables should be excluded for certain periods
(i.e., perhaps precipitation should be excluded as a
predictor during the summer).

Host Plant Species. It is difÞcult to separate the
effects of host plant and recapture in this study, be-
cause plants were used only when fruit known to be
attractive to the Mediterranean fruit ßy were present
(with the dual and perhaps more critical objective of
maximizing the potential for trapping any wild ßies
that were present). The importance of suitable host
fruit has been used to effectively explain population
dynamics of Mediterranean fruit ßies (Israely et al.
1997), Anastrepha spp. (Celedonio-Hurtado et al.
1995), andDacus spp. (Drew et al. 1984). However, in
our study, the recaptured ßies had been released into
the area andwere not adapted to the host plant cycles
as was the case in the studies with wild ßies. Thus, it

Fig. 7. Relationship between ßy recapture and temper-
ature is displayed as the logit or the log of the proportion.
Figures were constructed using a binary variable, Y, repre-
senting Þve ordinal recapture levels: 1, 1Ð14 ßies; 2, 15Ð41; 3,
42Ð100; 4, 101Ð199; and 5, 200�. (a) Y was equal to 1 when
the recapture level was �2 and in b, Y was equal to 1 when
the recapture level was �5. a and b correspond to the logit
of Fig. 6a andd, respectively. In total, 3,177 recapture records
were used to construct the Þgures.

Table 3. Frequency of host plant use by month

Host plant
Month of studya

No. traps
Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec.

Apple 5.9 2.4 0.0 0.0 0.0 0.0 2.4 16.5 31.8 29.4 9.4 2.4 85
Apricot 0.0 0.0 0.0 5.6 32.0 46.6 14.1 0.9 0.6 0.3 0.0 0.0 341
Calamondin 30.2 24.5 13.2 1.9 3.8 0.0 0.0 0.0 0.0 1.9 11.3 13.2 53
Fig 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.7 35.8 41.5 17.0 0.0 53
Guava 8.5 3.6 0.9 0.9 0.4 0.0 0.0 0.4 4.5 25.0 42.9 12.9 224
Kumquat 19.2 23.8 16.2 10.8 3.8 0.8 0.0 0.0 5.4 7.7 7.7 4.6 130
Loquat 0.0 0.3 12.4 41.9 38.1 6.3 0.0 0.0 0.0 0.3 0.6 0.0 315
Nectarine 2.3 1.1 2.3 1.1 4.5 13.6 36.4 31.8 6.8 0.0 0.0 0.0 88
Orange 19.3 21.2 22.2 12.1 3.0 0.6 0.6 0.8 1.5 2.3 7.6 8.9 528
Peach 0.0 0.0 0.0 0.5 2.7 8.8 29.1 27.9 23.8 5.6 1.4 0.1 735
Persimmon 1.4 0.0 0.0 0.0 0.0 0.0 0.0 1.4 15.7 48.6 30.0 2.9 70
Tangerine 25.6 25.1 16.9 15.0 3.9 1.4 0.0 1.0 0.5 0.5 4.3 5.8 85
Misc. 10.3 12.1 8.0 8.0 2.6 4.6 4.9 6.6 13.2 12.4 11.8 5.5 348
No. traps 259 262 251 296 294 279 316 284 312 247 252 125 3,177

Traps collected before the eighth day of a month were grouped with the previous month. Trapping information included in this table was
from traps deployed during September 1998 to August 2001. Five traps were placed in each of ten 2.59-km2 trapping areas (except one with
four traps), located within an area of 40 km2 in Pomona, Glendale, and Claremont, Los Angeles County, CA.

a Values for all months within a row sum to 100%.
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was not expected a priori that a strong relationship
would be found between host plant and recapture.
Host plants that were used were assumed to be the
best location for a trap at that given time, even if they
were located in a less preferred host plant. However,
Mediterranean fruit ßies are polyphagous and oppor-
tunistic pests, and these data suggest that at times
when there were few preferred host plants present
that were acceptable, ßies were able to locate less
preferred host plants that contained a trap.
The above-mentioned Þnding has several implica-

tions for delineating infestations. After a wild ßy has
been located, delimitation traps are placed to deter-
mine the extent of the infestation. To increase trap
efÞciency, Mangel et al. (1984) suggested placing
traps along an outer border or in a cross pattern,
instead of spacing traps evenly on a grid. Our results
suggest that traps should be placed in host plants with
acceptable fruit. Therefore, an optimized trap place-
ment pattern may involve scouting for plants with
suitable host fruit and then determining whether to
use a border or cross trap pattern or placement. In
some instances, the location of host fruit may result in
favoring an alternative trap pattern.
A number of variables that could inßuence ßy re-

capture were not known and thus were not included
in the analysis (i.e., the trap inspector who chose trap
location; location of the trap within the host plant,
including height, foliage cover, and proximity to fruit;
information about the host plant: size, quality of fruit
present, proximity to other fruit trees). Israely et al.
(1997) showed that trap orientation within a tree and
the degree of canopy cover associated with the trap
did not signiÞcantly affect ßy capture. Factors that
were not observed to be signiÞcant in this study are
not necessarily of lower value to the overall PRP pro-
gram, because they may be indicative of other con-
ditions or qualities (i.e., mating success, activity, and
survivorship) important in understanding potential
SITÐwild Mediterranean fruit ßy interactions. Given
the massive size of the current database, which con-
tinues to grow daily, a future study of this magnitude
may not occur soon; however, when it does, in the
results of this study may assist in such an analysis.
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