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(Standard  Cornmeal Recipe  Online,
2012). Al flies used to infest different
fruit hosts for experiments were
reproductively mature between 7-14 days
old.

Fruit source: Six different host fruits
were evaluated in these experiments,
where fruits were purchased at a local
grocery store; red seedless table grapes.
(sweet Califonia grown with a mild
flavor profile), green  scedless fable
grapes (California.grown with a sweet
flavor and firm_fexture), blucberries.
(Patagonia, product of Argentina),
strawberries (San Diego, CA, USA).
raspberries (Driscoll’s, Watsonville, CA,
USA) and blackberries (Los Angeles,
CA.USA).

Dict substrates preparation: Two-
hundred grams of each tested fruit type
were weighted and blended to get puree,
then added to 200 ml of boiled water and
40 g of agar. Propionic acid and
Tegosept were added to the mixture (2.4
ml for each) as a_preservation material
against molding. The purce was poured
to 60 mm petri dishes and left o cool at
the room temperature, then kept in the
fridge until use.

Laboratory assays: Fruit and artificial
diet were presented to drosophila females.
to evaluate their host selection,
performance  and _development  of
immature D. suzukii in both free choice
‘and no-choice fesi.

Free cholce assays: Fifty flies (25 males
and 25 females) were placed in 0.30m’
collapsible cages with fine mesh sides
and one clear observation pancl (Bioquip
Products, Rancho Dominguez, CA) and

exposed to 15 g of each tested fuit (2
gape fit, 23 blackberries and
raspherres, | strawberries fruit and 10-
14" blucberries fruit) for 24 hrs. Each
tested fruit was replicated 5 times
Number of egas laid’ replicate/ st was
counled using a _ stercomicroscope
Samples were stored in 266 mL plastic
continers (up and up brand; Targel,
Raleigh, NC) vented on the bottom wi
thrips barrier mesh (Bioquip Products,
Rancho Domingucz, CA) at 26°C and
checked daly for pupal emergence for 7
days 10 calculate the larval development
time. Daily visible pupae were collected
and held in 60 mm petr dishes with
moistencd paper towel square  until
emergence (Burack et al, 2013). Petri
dishes with pupac were held at
2°C+61%RH under growth chamber
conditions and checked daily until adult
emergence.  Emerged  adults  were
collected daily 1o determine the pupal
doration, _ proportion of cggs - that
survived o the adult stage, and the sex
raio of emerged adults were calculated.
For artficial diet free choice assay: the
same previous steps were implemented.
where one petri dish from cach tested
fruit was positioned in the collapsible
cage and (20 males and 20 females) were
released for four hours. Each diet type
was replicated 5 times. Dicts were
removed from cages and numbers of aid
egas were counted for each replicate and
cach treatment using stercomicroscope
Peri dishes which recorded zero afier
infestation. (females did not_oviposit
cags). 10 cgas were tansfered to
measure the larval duration and some
other biological aspects. Other infested
peti dishes, a range of 5-20 cggs were
kept inside cach petri dish and held on
the growth chamber at 22°C+61%RH
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infested fruit. Revadi et al. (2012)
showed recently that D. suzukii flies are
attracted to odors from intact raspberry,
blackberry, blueberry, cherry, and
strawberry fruit, indicating that fruit
volatiles are important in its host
location. Also, Burrack et al. (2013)
reporied the highest  D. suzukii
oviposition in_raspberry fuit and the
lowest in blueberry fruit, and suggested
that there i a positive relationship among.
adult D, suzukii _atfraction,  female
oviposition, and offspring performance,
particularly for raspberries. Additionally,
mentioned  that  raspberries  had
significantly lower average  surface
penciration force when compared with
the  blackberries, strawberries and
blueberries. Also, when flies were given
a  choice between blackberries,
blueberries, strawberries or raspberries,
more eggs were always laid in
raspberries. Larvae that developed in
raspberries developed 2-4 days faster
than those in red grapes and green
arapes, i both no-choice and choice
assays for tested fuits and artificial diets.
Faster larval development time, adult
development time and proportion of
adults were observed on raspberries fruit
and this suggests that raspberries are
suitable host for D. suzukii lanvae
development. Other studies cleared that
suitability for larval development and
attraction can differ widely among fruit
variety, cultivar and ripening stage. Also,
the host suitability of different fruits,
raspberries and blackberries turned out o
be the most preferable (Bellamy et al.,
2013; Bumack et al. 2013). Larvac
developed faster in raspberry, suggesting
that sufficient nutrients were acquired in
raspberries diet, so as not to hinder pupal
development time (Hardin et al., 2015)

Grapes have skins too thick for D.
suzukii females 10 oviposit (Sampson et
al, 2016), also, Bellamy et al. (2013)
‘mentioned that SWD larvac developed
slowest on the grape-agar medium,
Furthermore, D. suzukii will reject a host
if it is too firm (highest brix and the
highest penetration force) and has
implications for determining field host
susceptibilty. particularly for firm fruit
such as peaches, apples and grapes
(Burack et al, 2013). Lee et al. (2011)
and Burrack et al. (2013) mentioned that
both skin thickness and fruit firmness
have been posited as a deterrent to
successful oviposition in fuit crops. The
susceptibiity of cold hardy grapes to D.
suzukii may depend on variety, the fruit’s
chemical and physical characteristics.
One important chemical characterist

which has been posited as a determinant
in D. suzukit preference in cane fuits, is
sugar content (Lee et al. 2011; Burmack
et al. 2013). Also, loriati et al. (2015)
found oviposition increased with sugar
content inintact Vitis vinifera grape
varieties. A weak relationship has also
been noted between acid levels (pH) and
infestation in blucberries and cherries
(Prunus spp.) (Lee et al, 2011) and .
vinifera varieties (loriati et al, 2015).
Physical  characteristics could  also
impact  susceptibility, especially traits
‘which impede oviposition in the flesh of
the fruit. In two laboratory studies,
damaged grapes had greater levels of
oviposition in V. vinifera varieties
(Atallah et al, 2014; loriatt et al., 2015).
In other fiuits, peaches with indumenta
(peach fuzz) deter female oviposition,
while damaged arcas can have high rates
of oviposition (Stewart et al., 2014) and
cranberries are susceptible only if
damaged (Steffun et al., 2013). D suzukii
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tested fruits except blackberries and
strawberries (62 days and 6.3 days).
Otherwise, longer larval development
time was observed on red grapes and
green grapes (9.2 days and 9.1 days) than
other tested fuits except blucberries (8.5
days). In no-choice assay, similar results
were recorded for raspberries which had
shorter larval development time (5.7
days) than other tested fruits but not
different with  strawberries  and.
blackberries (6.3 days). While, red grapes.
showed longer larval development fime

(9.1 days) which not differ from
blucberries and green grapes (8.5 days
and 8.8 days).

Pupal duration: Pupal duration was
recorded daily for each pupal tested fruit
and presented in (Figwe 3). No
significant  differences  were  found
‘among tested fuits in both free choice
assay (F=0.75, P>0.05) and no-choice
assay (F=071, P>005). Where pupal
duration ranged between 6.17-6.5 days
on fruis in both assays.

. suzukii progeny performance in fruit

e for 5 st 5 sy ccoding o he LSD o (< 005)

Adult  development  fime:  Adult
development time was recorded daily for
each pupa/ tested fruit and showed in
(Figure 3). Significant differences were
found among tested fruits in  adult
development time in free choice assay
(F=576, P<0.01) and no-choice assay
(F=99.5, P<0.01). In choice assay, adult
development time took shorter fime in
raspberries fruit (11.08 days) than other
tested fruits, but not significant different

with blackberries and _strawberries.
(1131 and 1157 days). On the other
hand, adult development time elongated
3 days in groen grapes, blucberries and
red grapes (14, 14.10 and 1429 days,
respectively). In no-choice assay., similar
shorter adult development was recorded
for raspberries,  strawberries  and
blackberries (1113, 1142 and 1164
days, respectively) than the rest of tested
fruits. While, longer adult development
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‘The spotted -wing drosophila, Drasophila
suzukii(Matsumura), is an _invasive
economic polyphagous pest from Asia
that oceurs in North America and Europe
(Asplen etal,, 2015; Cini et al., 2014) and
recently in South America (Depra” et al.,
2014).” This. pest infests. blackberries,
blueberries, cherry,  raspberries,
strawberies, plums, peaches, grapes, figs.
kiwi fruit, pears and sometimes wine
grape (loriatti et al, 2015; Bellamy et al.,
2013; Lee et al, 2011; Dreves et al.,
2009). Damage is caused when adult
female flies, using a serrated ovipositor
and casily pierce the frui skin lay oggs in
ripe and partially ripe fruit before harvest.
Developing ~ larvae  cause  soft,
unmarketable fruit, leading o increased
risk of secondary rot infections (Walsh ot
al, 2011). Economic losses of 80% yield
or 20-37% have been reported (Lee et al.,
2011: Goodhue et al. 2011). Given its
rapid lfe cycle (Tochen et al., 2014) and
that 90-95 % of the population is
estimated to be af immature life stages
during blueberry harvest (Wiman et al.,
2014), commonly used insecticides that
farget adult D. suzukii have limited
impact on population trajectorics. This
situation necessifates repeatedpesticide
Sprays to maintain pest control and fruit
‘marketability. Insecticide dependency can
be reduced by improved knowledge of
fruit suseeptibility to D. suzukii (Lee ot
al, 2015). Host preference _studies
examined behaviors associated with host
selection e.g.. host location, distribution,
and_abundance (Gripenberg & Roslin.
2005; Hassan et al, 2003; Kareiva, 1982)
at individual and population levels
(Cunningham & West, 2008: Apperson et
al,, 2004; Singer, 1982). Host suitability
studiesovaluated factors affecting the
physiological development/ performance
of the harbored organism andother
features of host quality (Papaj, 2000;

McSorley,  1999:  McClure,  1980;
Thompson, 1988). The abjectves of the
present work were o use, stawberris,
blackberrics, raspberries, _blucberris.
green grapes and red grapes fruit and
artifical  diets 1o determine: (1)
oviposition host selection for ega laid by
females; (2) performance of D suzuki
progeny that develop in each fuit and
artifcial diet; (3) preference of D. suzuki
for various fuit and /atificial diet. No-
choice fests were used to determine
which fruit and artificial diet are most
susceptible based on the physiological
capabilies of D. suzuki, otherwise,
choice tests were used (o determing
preferences of . suzukii for the group of
ested fruits and group of tested artifcial
diets. These controled laboratory tests
will provide a baselne for future studics
on it proference and D, suzuki
infestation potential n the field.

This research was implemented in the
laboratory of Entomology Department at
North Carolina State University, NC,
UsA.

SWD culture: Spotted-wing drosophila
(SWD) flies were obtained from SWD
rearing colony mainiained at Biological
Resource Facilties (BRF). Insects used
in experiments were from a laboratory
colony established from flis reared from
raspberries and blackberries at the Upper
Mountain Rescarch Station (Allegheny
County, NC). Field collected flis reared
from 4 variety of host fruit are
periodically added to this colony to
‘maintain_genetic diversity. Flies were
held at 20°C. 65% RH and 12:12 light:
dark conditions, and maintained on 3
standard cornmeal  Drosospihila diet
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Adult development time In artificial  While longer adult development time
dlets: A significant difference in adult was observed on green grapes and
development time were found among  blackberrics (16.9 days and 168 days).
diets in choice assay (F=1201, P<001), In no-choice assay, raspberries had
but not significant for no-choice assay  significantly shorter adult development
(F=L78. P>005). Adults had faster time (14.5 days) than strawberics (16.7
development time in raspberries in days), but not different with the rest of
choice assay (134 days) than other tested  diets.  While, ~strawberries had _the
diets except for red grapes and longest adult development time than
strawberries (139 days and 144 days).  raspberries only.
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Proportion of pupal survivorship In  significant difference (0.905, 0.933 and
fruits: Results showed that there is a 0950, respectively). Otherwise, groen
significant  difference among fruit in grapes showed the least proportion for
proportion of pupal survivorship in  pupal survivorship (0.158) (Table 1)
choice assay (F=4.26, P<0.01) and no-
choice assay (F=1654, P<00I). In  Proportion of adult In frults:
choice assay. strawberries, raspberries Proportion of adults showed a significant
and blackberries had similar and high difference among fruit in choice assay
proportion of pupal survivorship (0913,  (F=637, P<0.01) and no-choice assay
0.957 and 0.961). While, red grapes had  (F=I3.76, P<0.01). Raspberries had
significantly the least value for grealy the highest proportion of adults
proportion of pupal survivorship (0498) in choice assay (0.619) than all fruit.
compared with the tested fuits except  Otherwise, lower proportion of adults
blucberries and green grapes (0.579 and  was detected on red grapes (0.128)
0.633). For no-choice assay, highly compared 1o other tested fruits, except
similar proportions of pupal survivorship  green grapes and blucberries (0.167 and
were  observed for raspberies, 0275, respectively). In no-choice assay.
strawberries and blackberries with no  raspberries had significantly the highest
136





OEBPS/Images/166_004.jpg
Aly Marva,

until the first appearance for pupac. Then
the same previous steps were carried out
for pupac as mentioned above.

No-cholce assays: In no-choice assays.
groups of (five males and five females)
of D. suzukii were exposed to 15 g of
each tested fuit (each host kept
separately) held in a small plastic cup
covered with mesh and tightly closed
with rubber for 24 hrs. Five replicates.
were conducted for cach tested fuit and
number of eggs laid per replicate per
treament  was  counted using
Stercomicroscope. Infested fruits were
held in 266 mL plastic containers and
treated with the same method as
‘mentioned above. For arificial diet no-
choice assays: cach individual petri dish
was confined with a group of (5 males
and 5 females) for four hours. Each
tested fruit type was replicated 5 times.
Extra eggs than 20 eggs were removed
from infested_dishes, while zero ones,
about 10 eggs were transferred to
measure the  same  paramelers as
‘mentioned.

‘Statistical analysis: The experiment was.
conducted in @ randomized complete
block design. Data obained in the
present study was subjected to an
analysis of variance (ANOVA) with the
honestly _significant  difference  value,
calculated as LSD (Post Hoc Test)
Multiple  Comparison Test at 0.05
Probability (IBM SPSS Statistics version
9.0, 1995)

Results

Oviposition In host frult (free cholce
nd no-cholce assays): The number of

D. suzukii eggs laid was counted for both
free choice and no-choice assays and
presented in Figure (1). There were
significant differences among host fruit
in number of eges for free choice assays
(F-17.85. P<0.01). Raspberries showed
areater number of egas (1012 egas/
female) compared to strawberrcs, green
grapes and red grapes with 2 range of
4.4-34.4 eges. but not significantly differ
from  blackberries and _blucberres.
‘While, green grapes had the least number
of egas (4.4 eges/ female) than alltested
fruits except red grapes (14.22 eges). In
nochoice  assays. no  significant
differences were found among tested
host fruits in number of cggs laid
(F=182, P>0.05). Number of cges was
slight  similar  for  strawberries,
blackberries, raspberries and blucberries
(566 60, 64 and 636 egas.
respectively). Otherwise, green grapes
had the least number of egs (25.4 cggs)
than al fruts.

Oviposition In_artificialdicts (free
cholce and no-cholce assays): Fga laid
by females showed a significant
difference among tested artficial diets
for both fre choice and no-choice assays
(F=3.09, P<0.01 and F~4.59. P<0.01). In
free choice assay. raspberries showed the
greatest. number of eggs (154 cggs).
While, no cges were deposited on
strawberries which did not significantly
differ with green grapes. red grapes and
blackberries (02, 38 and LS cags)
(Figure 2). In no-choice assay, highest
number of eggs was recorded for
raspberries (27.4 eggs), but ot different
it blucberies (162 egas). Otherwise
the least number of eggs was found in
green grapes (1 ega), which was not
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proportion of adults (0.541) than all
tested fruifs except  strawberries and
blackberries (0438 and 0.515). Lowest
proportion of adults was occurred on
reen grapes (0.046), but no difference
with red grapes (0.114)

Proportion of females In frults: No
significant difference was found among
fruis in proportion of females in choice
assay (F=L44, P>0.05) and no-choice
assay (FL75, P>005).  Highest
proportion of females was observed on
green grapes (1.000) as compared with
raspberries (0.731) which had the lowest
proportion of females in choice assay.
Results for no-choice assay showed that

red grapes had significantly the highest
proportion of females  (0.931) as
compared with the raspberries which had
the lowest proportion of females (0.703).

Proportion of males In_fruits: No
significant difference was found among
fruits in proportion of males in choice
assay (F=1.44. P>0.05) and no-choice
assay (F=1.75, P~0.05). High proportion
of males was detected on_raspberries
(0269) in choice assay, while no males
were found in green grapes. In no-
choice assay, proporton of males was
high on raspberries (0.297) than on red
grapes. which had the lowes! proportion
of males (0.069).
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Proportion of pupal survivorship In
‘artificlal diets: Results for proportion of
‘pupal survivorship showed that, there is
significant difference among tested diets
in choice assay (F=3.92, P<0.01) and no-
choice assay (F=4.93, P<0.01). In choice
assay, raspberries, blueberries and red
grapes  had  significantly  higher
proportion of pupal survivorship (0.840,
0.800 and 0.795, respectively) than

blackberries and stawberries (0340 and
0.460) (Table 2). While, blackberries
had the_lowestproporton of _pupal
Survivorsi s compared with i dits
eep sawbre. For no choice asay,
Sanicanly highes poporion of papal
Suivortip was - obsed | en
rspboris. (0703) compared tothe
{ested dies. Otherwise. graty lowest
proporton. of pupal suvivosip. was
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recorded on green grapes (0.186) than all
tested diets.

Proportion of adult In artifical diets:
Proportion of adult revealed that, there is
significant difference among tested diets
in choice assay (F=11.22, P<0.01), but
not significant in  no-choice assay
(F=0.94, P>0.05). In choice assay, red
grapes had  significantly  higher
proportion of adults (0.795) than other
tosted diols except raspberries and
blueberries (0.740 and 0.780). While,
significant low proportion of aduls was
occurred on blackberies (0.060) than all
tested diets, except green grapes (0.243).
For no choice assay, results showed that

raspberries  had  significantly  more
proportion of adults (0.595) than
blackberries, which had the ~lowest
proportion of aduls (0.060).

Proportion of femaies i artificial
diets: Nosignificant diference was
found among dits inproportion of
females in choie assay (F=1.70, P~0.05)
and no-choice assay (F=122, P-0.05).
Blackberies had higher_proporion of
females (1000) than raspberres (0706)
in choice assay. While in no-choice
assay, green grapes had. sigificantly
more proportion of females (1.000) than
red grapes, which had the lowest
proportion of females (0.704).

Proportion of males In artificlal dicts:
No significant difference was  found
among diets in proportion of females in
choice assay (=170, P>0.05) and no-
choice assay (F-122, P>0.05). Choice
assay results showed that raspberries had
higher proportion of males (0.294) than
blackberries which showed no proportion

of males. Red grapes had the highest
proportion of males (0296), while no
proportion of males was recorded for
green grapes in no choice assay.

Discussion

Ongoing research study the_behavior
oviposition host selection of D. suzukii,
host preference and development and
performance of spoited wing drosophila
(SWD) progeny on six tested fruits and
artificial diets. Overall, our results for
choice and no-choice assays on fruit and
artificial diets showed that raspberries
fruit and artificial diet was the most
preferred host for females oviposition,
followed by blackberries, blueberries and
strawberies, while green grapes showed
the least preferred  ones to SWD
followed by red grapes. Where the mean
‘numbers of eggs laid in raspberrics fruit
were (101.2 eggs in choice assay and 64
eges in no-choice assay) and in artificial
diets were (15.4 eggs in choice assay and
27.4 eggs in no-choice assay). While the
mean number of eges laid in green
rapes fruit were (44 eges in choice
assay and 25.4 eggs in no-choice assay)
‘and in artificial diets were (0.2 eggs and
1 egg in choice and in no-choice assays,
respectively). Raspberries  have the
highestactual preference _probability
followed by blackberries, strawberries,
peaches, cherris, blueberries and grapes
(Bellamy et al, 2013). Previous
observations have suggested that, despite
higher cgg and larval densities in
raspberries than in other fruit, D. suzukii
performed the best_in raspberries
(Burrack et al., 2013). This suggests that
Some aitribute of raspberries may make
them a better host than other commonly
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larva developed significantly slower on
all grape varieties compared to raspberry.
‘Our result showed that adult development
time took 11 and 14 days in raspberries
fruit and arificial diets, while in green
grapes the adult development time
reached to 14 days and 17 days in fruit
and artificial diets. These results cleared
that adults took 3 days longer to complete.
its development fime in grapes rather
than_ raspberries. In concur with our
results; Emiljanowicz et al. (2014)
observed that D. suzukii flies reared on
raspberries took 129 days from egg o
adult  which is comparable  to
development time observed on artificial
diet (128 days). Comparably, mean
development time on grape ranged from
144 to 167 days. Despite grapes
relatively higher sugar content (“Brix
value 0f14.5-19.7), grapes have higher
acid levels than raspberry which may
‘make grapes suboptimal hosts (Pelton et
al,, 2017). However, the trends across the
Six fruit types suggests that differences in
susceptibility between fruit types may be
largely influenced by other factors such
as color, odor, texture, firmness and size
of fruit (Lee et al, 2011)

Acknowledgements

I am grateful for Professor Hannah
Bumack  Professor  and _ extension
specialist at Department of Entomology
at North Carolina State University, USA
for hosting me at her laboratory and
offering space and materials in the
laboratory.  Also, special thanks for
Aurora Toennisson a Research Associate
‘and Specialty Crops Lab at Department
of Entomology at North Carolina State
Universiy.

References

Apperson CS, Hassan HK, Harrison BA,
Savage HM, Aspen SE. Farsjollshi
ACrns W Daniels  TJ, Falco
RC, Benedict M, Anderson
M. McMillen L. Unnasch TR, 2004,
Host feeding patiems of established and
potential mosquito vectors of West Nile
Vinus in the Eastem United States.
Vector Bome and Zoonoic Diseases 4:
8.

‘Asplen MK, Anfora G, Biondi A, Choi DS,
Chu D, Duane KM. Gibert P, Gutierez
AP, Hoclmer KA. Hutchison W, Isaacs
R. Jiang Z.L. Ka'ma'i Z, Kimura MT.
Pascual M, Thilps CR. Platamp C.
Ponti L, Ve'tek G, Vogt H, Walton VM,
YuY, Zappala” L, Desnew N, 2015.
Invasion_biology of spotted _wing
Drosophila _ (Drosophila  suzukii): 3
global perspective and future prirites.
Journalof Pest Science 88(3): 469494,

AtallshJ, Teixeia L, Salazar R, Zaragoza G,
Kopp A, 2014.The making of a pst: the
evolution _of a fuit-penctrating
oviposior in Drosophila suzukii and
related species. Proceeding of the Royal
Society B 281: 20132840,

Bellamy DE, Sisteron MS, Walse SS, 2013
‘Quantifiing _host_potentials:_indexing
Postharvest fresh frus for spatted wing
drosophila, Drosophila suzukii. PLoS
ONE®: 1-10

‘Bumack HJ, Femandez GE, Spivey T, Kraus
DA, 2013. Varistion in selection and
utlization of host crops in the fild and
laboratory by Drosophila _suzukii
‘Matsumara (Diptera: Drosophildae), an
invasive frugivore. Pest Management
Science 69: 1173-1150.

Cini A, Anfora G, Escuder-Colomar LA,
Grassi A, Santosuosso Seljk G, Papini
0





OEBPS/Images/166_001.jpg
et i e e 1 4242 00 ¥
it o !
e

Laboratory host selection and development
of immature Drosophila suzukii (Diptera:
Drosophilidae) on fruits and artificial diets

MarvaF. K Al
Plat Protection Deparcn, Facly of Agrculurs, Minia Universit. EL-Minya, Egypt

eyt Drosphila e choia sy, oo sy, il i, ovipostion slcion.

Copyright © 2018

m






OEBPS/Images/166_007.jpg
Aly Marva, 2018

time was recorded for green grapes (14.5
days) as compared with all fuits except
red grapes (14.38 days).

Larval development time In artificial
dlets: Significant differences were found
among diets in larval development time
in choice assay (F-$.97, P<001), and
no-choice assay (F=4.12, P<001). For
choice assay, in raspberries, the larval
development time took 8.1 days which
significantly was shorter than all diets
except strawberries and red grapes (9.2
days and 9.4 days). Otherwise, the
longest larval development time was
recorded for green grapes 11.97 days as
compared with all diels  except
blackberries (1133 days). In no-choice
assay, the shortest larval development
time was recorded for raspberries (9.13
days as compared with all diets except
red grapes (933 days). While, longer
larval development time was in green

. suzukii progeny performance in art

gapes (109 days), but with o
Giffeence for strawberrics, blackberries
and bluberries (105, 107 and 10.7
days, respectively) (Figure 4).

Pupal duration In artificlal diets:
Significant  differences  were  found.
‘among dicts in pupal duration in choice
assay (F=5.23, P<0.01) and no-choice
assay (F=7.00, P<0OI). For choice
assay, shorter pupal durations were
similarly recorded on blackberries and
red grapes (63 days), and strawberries.
(66 days) as compared to the rest of
diets. Otherwise, the longest pupal
duration was observed on green grapes.
as compared with the other tested diets
(679 days). In no-choice assay.
blackberries showed the shortest pupal
duration (625 days) than all fruit. Green
‘grapes had the longest pupal duration (7
days) followed by blucberries and
strawberries (6.8 days and 6.5 days).
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significantly different with red grapes.

‘and strawberries (5.8 eggs and 6.6 eggs).

Oviposition selection of D. suzukii females In host frult
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Oviposition selection by D. suzukii fem:
artificial diet
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Larval  development time,  pupal
duration and adult development time
In frult: Larval development time (days
from eg to pupation). pupal duration and
adultdevelopment fime were recorded
for cach tested fuit and presented in

Figure ().

Larval development tme: D. suzukii
larval  development  time  showed
significant differences among fruit in
choice assay (F=35.62, P<0.01) and no-
choice assay (F=50.47, P<0.01). In
choice assay. raspberries had shorter
larval development (5.8 days) than other

m





