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Abstract

KaruT K., CHU C. C., HENNEBERRY T.J., KAzZAK C.: Determination of seasonal activity of the sweetpotato
whitefly (Homoptera: Aleyrodidae) and leafthoppers (Homoptera: Cicadellidae) by plastic cup traps on the
Cukurova Plain, Turkey. Plant Protect. Sci., 41: 8—13.

The flight activities of adult sweetpotato whitefly, Bemisia tabaci, and leafhoppers were monitored by plastic
cup traps at Bogali, Tasci, Haciali, Dogankent and Balcali in the Cukurova Plain, Turkey, in 2001 and 2003.
Activity of B. tabaci, expressed as numbers of adults caught in traps, was low from May to early July in both
years. Numbers of B. tabaci caught at Tas¢1 were higher than at Bogali from 10 July and 21 August in 2001. Its
numbers were also higher at Dogankent than at Haciali and Balcali during August of 2003. The numbers of
leathopper adults caught fluctuated greatly in both years. Numbers remained low until late June, followed by
gradual increases in July and August at Bogali and Tasc1 in 2001. In contrast, numbers of adults caught were
higher at Haciali, Dogankent and Balcali from May through July in 2003, followed by lower catches during the
remainder of the season. Daily minimum temperatures in July and August were positively correlated with higher
trap catches of both B. tabaci and leafhoppers.
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The Cukurova Plain is one of the most important
citrus and cotton growing areas of Turkey. In ad-
dition, many other cultivated crops such as fruits,
corn, soybean and vegetables are grown in the
area. Sweetpotato whitefly, Bemisia tabaci (Gen-
nadius) (Homoptera: Aleyrodidae) (biotypes Q and
B), and leafthoppers, Empoasca decipiens (Paoli)

and Asymmetresca decedens (Paoli) (Homoptera:
Cicadellidae), are important pests of many of these
cultivated crops. B. tabaci has emerged as the most
important insect pest problem in the Cukurova
Plain since an initial outbreak that occurred in
1974 (SEKEROGLU et al. 2000). Although B. tabaci
populations change from year to year, the insect
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remains a key pest of cotton in Cukurova. Losses
occur as a result of feeding injury, transmission
of disease-producing organisms, and honeydew
contamination of crops. Chemical control is relied
on to reduce B. tabaci and leafhopper numbers
during the growing seasons of cotton (SEKEROGLU
et al. 2000). After considering that sampling tools
could be used to develop economic thresholds to
reduce insecticide use, our objective was to evalu-
ate plastic cup traps as such a potential sampling
tool to monitor B. tabaci populations.

We report here on the seasonal numbers of adult
B. tabaci and leafthoppers caught by plastic cup
traps at several locations in the Cukurova Plain
area of Turkey in 2001 and 2003.

MATERIALS AND METHODS

In 2001, six and four plastic cup traps (Figure 1)
were installed at Bogali and Tasc1 located in the
west and center of the Cukurova Plain area of
Turkey, respectively. In 2003, two traps each were
placed at Haciali, Dogankent and Balcali (Figure 2).
Bogali, Tasc1, Haciali, Dogankent and Balcal: are
approximately 20, 18, 35, 23 and 15 km distant,
respectively, from the major city of Adana. For
easy accessibility, the traps were located near the
edges of farmland or roadways, and on banks of
irrigation canals; they were fastened 1.0 m above
ground to iron stakes. Numbers of adult B. tabaci
and leafhoppers were counted and circled with an
indelible pen weekly. The traps were replaced every
2 weeks. B. tabaci and leafthoppers were sampled
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Figure 1. Plastic cup trap. The trap top is an 11 cm high
350 ml crystal clear plastic drinking cup coated by Tan-
glefoot® (Comet Products, Inc., Chelmsford, MA). The
trap base is 4 cm high and made of yellow homopolymer

polypropylene

Mediterranean Sea

Figure 2. Plastic cup trap locations (Bogali, Tas¢i, Ha-
ciali, Dogankent and Balcali) for Bemisia tabaci and
leafhopper surveys in the Cukurova Plain, Turkey, in
2001 and 2003

during the period between 5 June and 28 August
in 2001 and between 15 May and 11 September
in 2003.

Data analyses. Weekly adult catches were aver-
aged for each location and the means were plot-
ted to show seasonal B. tabaci and leafhopper
distributions. Differences between locations were
analysed using F- or t-test (Excel). In addition,
correlation analyses were performed to determine
the relationships between weekly trap catches of
B. tabaci and leafthoppers, and with weekly average
maximum and minimum temperatures.

RESULTS

Bemisia tabaci. At Tascl, the numbers of adult
B. tabaci caught in traps were low from 15 May
to 17 July in 2001 (Figure 3B). The mean numbers
of adults caught increased from 0 to 9.5/trap per
week on 17 July and from 8 to 13/trap/week on
7 August. The mean numbers of adults caught at
Bogali were significantly lower than at Tag¢1 and
never exceeded 3/trap/week during the season
(P =0.029, df = 10, t = 2.137) (Figure 3A).

In 2003, the numbers of B. tabaci adults trapped
at Haciali remained low until 17 July, followed
by an increase to a peak catch of 8.0/trap/week
on 24 July (Figure 3C). Likewise, the numbers of
adults caught at Dogankent were low from the first
sampling date to 3 July (Figure 3D). The mean num-
bers of adults caught increased from 0.5 to 7.5 per
trap per week by 10 July and from 6.5 to 12.0 per
trap/week on 14 August. At Balcali, 2.0 B. tabaci
per trap/week were recorded on 15 May, followed
by no catches on 22 May (Figure 3E). A low peak
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Figure 3. Seasonal mean numbers of Bemisia tabaci
adults caught in plastic cup traps at Bogali and Tasc1 in
2001, and at Haciali, Dogankent and Balcali in 2003, in
the Cukurova Plain, Turkey

catch of 3.0/trap/week occurred on 29 May, after
which the mean numbers of adults caught fluctu-
ated between 0 and 8.5/trap/week throughout the
season. B. tabaci activity seemed to be higher at
Dogankent than Haciali and Balcali during 14 to
28 August in 2003. However, no significant differ-
ences were observed between the sites (P = 0.371,
df = 2, 15, F = 1.06) (Figures 3C-E).

The higher catches of adult B. tabaci from 1 Ju-
ly to 31 August at Tas¢1 in 2001, and at Hacali,
Dogankent and Balcali in 2003 occurred when both
maximum and minimum air temperatures were
high (Figures 3 and 5). The correlations between
weekly catches of B. tabaci and higher minimum
temperature were stronger than for higher maxi-
mum temperature (Table 1). The significant cor-
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Figure 4. Seasonal mean numbers of leafthopper adults
caught in plastic cup traps at Bogali and Tasc1 in 2001,
and at Haciali, Dogankent and Balcali in 2003, in the
Cukurova Plain, Turkey

relations (P < 0.05) indicates positive relationships
between weekly trap catches of B. tabaci and high
minimum temperature at Tag¢1 2001, Haciali 2003
and Dogankent 2003.

Leafhoppers. The majority of trapped leafthop-
pers were Empoasca decipiens and Asymmetresca
decedens. In 2001, the numbers of leafthopper adults
caught remained low until 24 July (7.8/trap/week),
increased between 31 July and 14 August (35 to
18/ trap/week), and decreased on the last sampling
date at Bogali (Figure 4A). Likewise, numbers
trapped at Tas¢i remained low until 24 July (30 per
trap/week), followed by a gradual increase to peak
with catches of 149/trap/week and 179/trap/week
on 31 July and 7 August, respectively (P = 0.036,
df =1, ¢t = 8.61) (Figure 4B).
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Table 1. Relationships between plastic cup trap catches of Bemisia tabaci and leathoppers and maximum and mi-
nimum temperature in Bogali (2001), Tas¢1 (2001), Haciali (2003), Dogankent (2003) and Balcal1 (2003), Turkey

B. tabaci Leafhopper
Location Max. temp. Min. temp. Max. temp. Min. temp.
r P r P r P r P
Bogali 0.0000 0.9600 0.01 0.720 0.40 0.020* 0.54 0.003*
Tasc1 0.3000 0.0500 0.61 0.001* 0.16 0.1700 0.41 0.017*
Haciali 0.2900 0.010* 0.43 0.002* 0.02 0.5400 0.05 0.3600
Dogankent 0.3400 0.010* 0.40 0.004* 0.11 0.1600 0.44 0.002*
Balcali 0.0800 0.2500 0.18 0.0700 0.01 0.7700 0.06 0.3100

Max. temp. — maximum temperature; Min. temp. — minimum temperature

*statistically significant relationship at P < 0.05

In 2003, 13 adult leafthoppers/trap/wk were re-
corded on 15 May, followed by lower catches on
22 May and an increase to a peak catch of 9.5/trap
per week on 5 June at Dogankent (Figure 4D).
The numbers caught thereafter averaged below
5.5/trap/week from 19 June to 11 September. At
Haciali and Balcali, the mean numbers of adult leaf-
hoppers caught on 15 May were 6.5 and 6.0 per
trap/week, respectively, and thus were lower than
at Dogankent. The numbers caught thereafter re-
mained low from 3 July to 11 September. At all three
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Figure 5. Daily maximum and minimum temperature
in 2001 and 2003 in the Cukurova Plain, Turkey (data
were obtained from the Turkish State Meteorological
Service)

locations the numbers of leafthoppers caught were
higher on 15 May and 3 July of 2003 compared with
2001 (Figures 4C, 4D, 4E).

Similar to B. tabaci, the correlation between
weekly leafhopper trap catches and minimum
temperature were higher than for maximum tem-
perature. The correlations were higher at Bogali and
Tasc1in 2001, and at Dogankent in 2003 compared
with Haciali and Balcali (Table 1).

DISCUSSION

Trap catches of B. tabaci were low at Bogali
throughout the 2001 season. There, the traps were
surrounded with corn and cotton fields. Generally,
insecticides were applied that kept the B. tabaci
population at low levels and prevented their migra-
tion between fields. In 2001, catches of B. tabaci at
Tasc1 increased suddenly on 17 July and remained
high until the end of August, probably because
the traps were close to untreated soybean fields
which were infested with B. tabaci. CHU et al.
(2001) had reported that in the Imperial Valley,
California, USA, traps placed between insecti-
cide treated and untreated cotton fields caught
more B. tabaci adults than traps placed between
insecticide treated cotton and Bermuda grass or
fallow fields. This suggests an effect of B. tabaci
infested untreated cotton on the numbers caught
in the traps.

Increasing trap catches of B. tabaci in July in-
dicate dispersing populations that continued in
August. OzGUR et al. (1989), using yellow sticky
cards to monitor B. tabaci in Cukurova, reported
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that most of the B. tabaci population overwintered
in the foothills on Cistus spp. which are the main
winter hosts. Dispersal into cultivated crop areas
began in April. They also reported a low popula-
tion density until the end of July in cotton and
other crops. Thereafter, large numbers of adults
occurred in August and September in the Cuku-
rova Plain area.

Temperature is an important factor that in-
fluences B. tabaci development and dispersal
(COUDRIET et al. 1986; Isaacs & BYRNE 1998).
CHU et al. (2001) had found that peak trap catches
of adult B. tabaci (= B. argentifolii) occurred dur-
ing July, August and September when average air
temperatures were 29°C or higher in the Palo Verde
Valley, California. In our recent studies in Turkey,
the adult B. tabaci trap catches increased with
increased average daily minimum temperatures
from 16.4 to 19.7°C (SEKEROGLU et al. 2002).

Similar to trap catches of B. tabaci, the higher
numbers of adult leathoppers in catches at Tag¢1
than in those at Bogaliin 2001 suggest that insecti-
cides applied to crops at Bogali reduced leafthopper
populations compared to Tas¢1 where crops were
untreated. The mean numbers of adults caught were
higher in 2001 at Tag¢1 and Bogali than in 2003
at Haciali, Dogankent and Balcali. Also, the peak
catches in July of 2001 did not occur in 2003. In
2003, we began monitoring the populations earlier
than in 2001 for which year early season catches
were thus not available for comparison.

KERSTING et al. (1996) found 40 leathopper
species in a young citrus orchard in Turkey us-
ing suction traps. They reported that the most
common species were A. decedens, E. decipiens,
Cicadulina bipunctella Matsumura, Balclutha
hebe (Kirkaldy) and B. punctata (Fabricius). They
also found that most leathopper species increased
flight activity from May through mid-September.
Our results with leafhopper catches in plastic cup
traps indicated a similar flight activity distribution
as was observed in their study. Numbers of adults
caught were high during July and August in 2001
and during May and July in 2003.

The use of plastic cup traps may be an option for
surveys of leathopper species in Turkey. The plastic
cup traps are much cheaper and less labor-demand-
ing compared with yellow sticky card traps.

We conclude that the plastic cup traps measured
changes that occurred in populations of the sweet-
potato whitefly, B. tabaci, and of the leafhoppers
A. decedens and E. decipiens that appeared to be
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related to yearly variation and insecticide use.
The results suggest that the traps may be useful
to monitor populations and also to develop treat-
ment thresholds. The use of treatment thresholds
is an important part of Integrated Pest Manage-
ment strategies to conserve natural enemies and
reduce crop production costs.

Acknowledgement. This paper is dedicated to Dr. ERDAL
SEKEROGLU whose effort to initiate IPM in cotton in
Cukurova, Turkey, will never be forgotten. We thank
T.-X. L1u and ALVIN M. SiMMONS for their review of
the early version of the manuscript. We also thank
ARIF ArsLAN and CEMAL KiBRITGI for their technical
assistance (Cukurova University, Agricultural Faculty,
Department of Plant Protection, Adana, Turkey).

References

CHu C.C., HENNEBERRY T.J., NATWICK E., RITTER D,,
BIRDSALL S. (2001): Efficacy of CC traps and seasonal
activity of adults Bemisia argentifolii (Homoptera: Aley-
rodidae) in Imperial and Palo Verde Valleys, California.
Journal of Economic Entomology, 94: 47—-54.

CouDRIET D.L., MEYERDIRK D.E., PRABHAKER N., KISHABA
A.N. (1986): Bionomics of sweetpotato whitefly (Homop-
tera: Aleyrodidae) on weed hosts in the Imperial Valley,
California. Environment and Ecology, 15: 1179-1183.

Isaacs R., BYRNE D.N. (1998): Aerial distribution, flight
behaviour and eggload: their inter-relationship during
dispersal by the sweetpotato whitefly. Journal of Animal
Ecology, 67: 741-750.

KERSTING U., BASPINAR H., UYGUN N., SATAR S. (1996):
Flight pattern of some leafthopper species (Homoptera:
Cicadellidae) in a young citrus orchard. (in Turkish).
In: Proceedings of the 3™ Turkish National Congress
of Entomology. Ankara: 14-21.

0OzGUR A.F, SEKEROGLU E., OHNESORGE B., GOCMEN H.
(1989): Studies on population dynamics of Bemisia tabaci
Genn. (Homopt., Aleyrodidae) in Cukurova, Turkey.
Journal of Applied Entomology, 107: 217-227.

SEKEROGLU E., OzGUR A.F,, Kazaxk C., KaruT K. (2000):
IPM for cotton in Cukurova region of Turkey. In: Pro-
ceedings of the Inter-Regional Cooperative Research
Network on Cotton. Adana, Turkey: 169-173.

SEKEROGLU E., OzGUR A. F, Kazaxk C., KaruT K. (2002):
Integrated pest management (IPM) in cotton grown
areas in Cukurova region. TUBITAK-TOGTAG- Project
No. 1783. (Project report).

Received for publication August 31, 2004
Accepted after corrections September 29, 2004



Plant Protect. Sci. Vol. 41, No. 1: 8—13

Abstrakt

Karut K., CHU C. C., HENNEBERRY T. J., KazAKk C. (2005): KARUT K., CHU C. C.,, HENNEBERRY T. J., KAZAK
C. (2005): Stanoveni sezonni aktivity molice bavlnikové (Homoptera: Aleyrodidae) a kiiska (Homoptera: Cicadel-
lidae) v oblasti Cukorova, Turecko, pomoci plastovych nadobovych pasti. Plant Protect. Sci., 41: 8—13.

V roce 2001 a 2003 byly pomoci plastovych nddobovych pasti monitorovany letové aktivity dospélctt molice
bavinikové, a kriskdl v oblasti Cukorova, Turecko, na lokalitdch Bogali, Tasci, Haciiali, Dogankent a Balkali.
Aktivita B. tabaci, vyjadfend poctem dospélct zachycenych v pastich, byla v obou letech od kvétna do zacatku
Cervence nizkd. Mnozstvi B. tabaci zachycené v roce 2001 od 10. ¢ervence do 21. srpna v Tasci bylo vyssi nez
v Bogali. Behem srpna 2003 bylo jejich mnozstvi rovnéz vyssi v lokalité Dogankent nez Haciiali a Bogali. Mnoz-
stvi zachycenych dospélcii kiistt v obou letech zna¢né kolisalo. V roce 2001 zistalo jejich mnozstvi na lokalitach
Bogali a Tasci az do konce ¢ervna nizké a v ¢ervenci a srpnu nésledoval postupny vzestup. Naproti tomu mnozstvi
dospélcti zachycenych v priabéhu kvétna az cervence 2003 bylo vyssi v lokalitach Haciiali, Dogankent a Bogali
a do konce vegetace zlstalo niz$i. Denni minimalni teploty v cervenci a v srpnu pozitivné korelovaly s vy$sim
poctem zachycenych dospélct jak B. tabaci, tak i kiiska.

Klic¢ova slova: molice bavlnikov4; kfisi; sezonni aktivita; Turecko
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