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ABSTRACT

Aphid monitoring was conducted by means of yellow Moericke water traps placed
in tomato fields in two different localities in Co Boiotia during the growing seasons
in 1992 and 1993. Additionally, aphid population densities were estimated by plant
sampling. Macrosiphum euphorbiae (Thomas) and Myzus persicae (Sulzer) were the
only species which developed populations on plants. Regression analysis between
the number of alates from traps with either the number of alates or the total aph-
id population on plants showed that there was no correlation in the case of M. per-
sicae for both localities and years. However, there were significant relationships
between the number of alates in traps and either the number of alates on plants
(r?=0.83) or the total aphid population on plants (r*=0.69) for M. euphorbiae in
1992, In 1993, such significant relationships were not found for the latter species,
most probably due to extremely low trap catches. Significant relationships were al-
so found between alates in traps, during their immigration period, with either
alates on plants (r*=0.93) or the total population on plants (12=0.80) in M. euphor-

biae in 1992,

Introduction

Aphids are important as virus vectors in many
crops, especially in  the Solanaceae and
Cucurbitaceae families. Tomato is attacked by
about 200 insect species but only a few of them
are considered as serious pests (Lange and
Bronson 1981). Among them whiteflies, aphids,
leatminers and some lepidopteran species are of
particular importance. Aphids can damage toma-
to plants either directly or indirectly. In indirect
injuries, sooty molds develop on aphid excretions
and are deposited on fruits. The transmission of
viruses such as CMV and PVY in particular, are
important. [n Greece high losses in vield of field
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tomatoes due mainly to CMV have occurred dur-
ing recent years.

Aphid species which may develop populations
on tomato plants are Myzus persicae (Sulzer),
Aulacorthum solani (Kaltenbach), Macrosiphum
euphorbiae (Thomas), Aphis craccivora Koch,
Aphis fabae Scopoli, Aphis gossypii Glover,
Smynthurodes betae Westwood and Rhopalo-
siphum sp. (Imenes et al. 1984, Blackman and
Eastop 1985). In the area of Boiotia, M. euphorbi-
ae and M. persicae were the only species which re-
produced on tomato plants in 1992 (Lykouressis
etal. in press).

Several types of traps have been devised for
monitoring alate aphids. These include yellow
water traps, suction traps and various sticky
traps (cylindrical. horizontal and vertical)
(Moericke 1951, Taylor and Palmer 1972, Robert
and Rouze - Jouan 1978). Each kind of trap has
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advantages and disadvantages. As Heathcote
(1957) reported, only suction traps are non - se-
lective and indicate the number of aphids per
unit volume of air. However, they need an
electric power supply for their operation. Sticky
traps catch fewer aphids than Moericke traps but
they do not require frequent inspection com-
pared with Moericke traps. Trumble et al. (1982)
found that cylindrical sticky traps were more ef-
fective than water traps in capturing M. persicae,
Hyadaphis erysimi (Kaltenbach) and Brevicoryne
brassicae (L.) in a study of aphid monitoring in
broccoli. However, Heathcote (1957) reported
that yellow water traps collected more aphids
than cylindrical or flat traps when wind speed was
low, and they were as effective as suction traps
for aphid species attracted to yellow colour.

Relationships between the number of alates
caught in various traps and the number found on
plants have been sought in several studies
(Zettler 1967, Zettler et al. 1967, Heathcote et al.
1969, Elliot 1980, Trumble et al. 1982) and vari-
ous results obtained,

The goal of this work was the development of
a model by which aphid population densities on
plants could be estimated from alate catches in
yellow water traps. That could lead to the avoid-
ance of plant sampling which is necessary at
present, and to a more rational control of aphids
or aphid transmitted viruses.

Materials and Methods

This work was conducted in a 2 ha processing toma-
to (cv H30) field in the area of Vaghia in 1992 and
1993, and in a 0.3 ha edible tomato (cv Galli) field
located in Akraiphnio in 1993, both in the Co of
Boiotia.

To estimate aphid population densities on plants
in the Vaghia field. samples were taken from a plot
of 0.2 ha at weekly intervals in both years. On the
first three samplings, when plants were still small,
100 seedlings were sampled. Then, 100 young and
100 mature leaves were taken until the end of the
growing season. Sampling commenced on June 26
and lasted until September 29 and on May 20 until
September 3() in 1992 and 1993, respectively. In
Akraiphnio, samples were taken from a plot of (.1
ha. Fifty young leaves were sampled at weekly inter-
vals from May 27 until October 1. Aphids from leaf
samples were collected and stored in glass vials of
appropriate size in preservation fluid consisting of 2
volumes ethyl alcohol 90-95% and 1 volume lactic
acid 75% w/w (Eastop and van Emden 1972). Then,
aphids were sorted into species and instars.

Additionally, for alate aphid monitoring, yellow
water traps (Moericke 1951) were used. These were
steel trays (60 x 60 x 10 em) painted yellow inside
(580 nm reflectance) similar to those used by Robert
and Rouze - Jouan (1978) and placed on a iron base
at a height of 60 cm.

In Vaghia, 6 traps were set up in the plot from
June 26 until September 29 in 1992 and 3 in the fol-
lowing year from May 3 until October 7. In

TABLE 1. Relationship between weekly catches of alates in yellow water traps and weekly counts of aphid population

on tomato plants (either alates or total population).

Year Locality ~ Comparison Regression equation  S.E.of b Tofb 3 P
Myzus persicae
1992 Vaghia Al vs. Alp Y=0.019+1.984X 1.831 1.083 0.09 0.30177
1992 Vaghia Al vs. Total Y=0.107+1.619X 9.745 1.662 0.20 0.12474
1993 Vaghia Alvs. Alp Y=0430+8.173X 0.020 (1.393 0.01 (L6YS30
1993 Vaghia Al vs. Total Y=4.866+0.237X 0.346 0.687 0.02 0.50078
1993 Akraiphnio Al vs. Alp Y=18574+0.024X 0.017 1.439 0.14 0.17370
1993 Akraiphnio Al vs, Total Y=5.155+0.074X 0.041 1.825 0.20 0.09096
1992-1993 all Alvs. Alp Y=0.759+0.012X 7.631 1.645 0.06 0.10674
1992-1993 all Al vs. Total Y=4.5604+0.031X 0.056 0.554 0.01 0.58224
Macrosiphum euphorbiae

1992 Vaghia Alvs. Alp Y=3.6204+0.113X 0.015 7.33 0.83 0.00001
1992 Vaghia Al vs. Total Y=0.539+2.527X 0.501 5.038 0.69 0.00038
1993 Vaghia Alvs. Alp Y=0.526-0.526X 1.046 -0.503 0.01 0.62120
1993 Vaghia Al s, Total Y=10.158+45.842X 19.596 2.339 0.23 0.03105
1993 Akraiphnio Al vs. Alp Y=1717-0.051X 0.228 —0.224 0.01 0.82621
1993 Akraiphnio  Alvs, Total  Y=13.741+1.525X 1.447 1.054 0.08 031117
1992-1993 all Al vs. Alp Y=0.736+0.033X 0.142 0.232 0.00 0.81772
1992-1993 all Al vs. Total Y=9.667+1.791X 1.621 1.145 0.03 0.27497

Al = Alates in traps, Alp = Alates on plants, Total = Population on plants
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TABLE 2. Relationship between weekly catches of alates in yellow water traps and weekly counts of aphid population
on tomato plants (either alates or total population) during the immigration period of alates into the tomato crop.

Year Locality Comparison Regression equation S.E.ofb Tofb i P
Myzus persicae
1992 Vaghia Al vs. Total Y=1.453-0.012X 0.052 0.225 0.02 (0.837
1992* Vaghia Al vs. Total Y=1.469+0.448X 0.885 0.506 0.08 0.648
19493 Akraiphnio Al vs, Alp Y=4.117+7.532X 1:982 3.800 0.74 0.013
1993* Akraiphnio Al vs. Alp Y=0459+1.456X 0.347 4.199 0.78 0.085
1993 Akraiphnio Al vs. Total Y=3.258+2.737TX 1.273 2.149 0.48 0.084
2 Akraiphnio Al vs, Total Y=0.554+0.704X 0.486 1.448 0.29 0.207
Macrosiphum euphorbiae

1992 Vaghia Alvs. Alp Y= 0.272+0.246X 0.038 6.519 0.93 0.007
1992* Vaghia Al vs. Alp Y=-0.307+0.671X 0.122 5.508 (L9] 0.012
1992 Vaghia Al vs. Total Y= 0.992+0.037X 0.011 3.443 0.80 0.041
1992% Vaghia Al vs. Total Y=-1.142+0.653X 0.115 5.677 0.92 0.011

Al = Alates in traps, Alp = Alates on plants, Total = Population on plants

* = transformed [log (n+1)].

Akraiphnio, 3 traps were placed in the plot on May
27 and remained until October 1.

Traps were filled with water adding a few drops
of detergent. All insects captured were collected
twice a week and stored in glass vials. Then, alates of
M. euphorbiae and M. persicae were separated from
the other insects and counted.

Results and Discussion

In both localities and both years only the aph-
id species M. euphorbiae and M. persicae devel-
oped populations on tomato plants. Although
trap catches of M. persicae were much higher
than those of M. euphorbiae, much lower popula-
tions of the former species were found on plants
in both localities and years.

Regression analysis was done to look for rela-
tionships between the number of alates captured
each week in traps and the number of alates on
plants or the total aphid population on plants.
The results are shown in Table 1. In the case of
M. persicae no relationships were found on any
dates or in any localities. For some reason aphid
populations on plants did not follow the flight
pattern as might be expected since tomato is a
host of M. persicae. This is likely due to different
degrees of aphid preference or antibiosis of vari-
ous varieties and hybrids and/ or other factors.
However, both varieties used in this work showed
no relationships.

In the case of M. euphorbiae a significant line-
ar relationship between the number of alates in
traps and alates on plants was found in 1992 with
83% and 69% variance accounted between the
number of alates in traps with either the number
of alates in plants or the total aphid population
on plants, respectively (Table 1). In the other

two cases no relationships were found. In
Vaghia in 1993, there were no relationships be-
cause of the very low number of alates captured
in traps (only 2 individuals during the sampling
period). Again, no relationships were found in
Akraiphnio because of the very low nymber of
alates (16 individuals during the whole sampling
period). When all data, from both years, were in-
corporated in one regression equation, they re-
sulted in no relationship between alates from
traps with either alates on plants or the total pop-
ulation on plants. The existence of a good rela-
tionship in the case of M. euphorbiae between
trap catches and aphids on plants is quite en-
couraging and it is very likely that a better rela-
tionship could be obtained if the number of
alates in traps had been higher during 1993,

Regression analysis was also done with trans-
formed values (log (n+1)) of the number of aph-
ids. Again, in M. euphorbiae, significant linear re-
lationships were found in 1992 between the num-
ber of alates in traps and alates on plants
(Y=0.011+0.441X, r*=0.68, P=0.00049) and
between the number of alates in traps and the to-
tal aphid population on plants (Y=-0.476 +
0.393X, r*=0.81, P=0.00002). These relation-
ships are similar to those calculated by the un-
transformed values.

Furthermore, regression analysis was conduct-
ed between the number of alates caught in traps,
during the immigration period at which their
numbers were increasing, with either the number
of alates on plants or the total aphid population
on plants for both species, localities and years,
with untransformed and transformed (log (n+1))
values (Table 2).
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FIG. 1. Relationship between the number of alates, caught in yellow water traps, either with the number of total aphid
population (a) (Regression line Y=0.539+2.527X, r?’=0.69) or alates on tomato plants (b) (Regression line

Y=3.620+0.113X, r=0.83) in M. euphorbiae,
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In M. persicae, a significant relationship was
found only between alates in traps and alates on
plants (r?=0.74), in 1993. In M. euphorbiae, how-
ever, better significant relationships were found
between alates in traps with either alates on
plants or the total aphid population on plants, in
1992 (r?=0.93 and r2=0.80 respectively) (Table
2). The latter relationship could be of importance
for short term predictions of the aphid popula-
tion on plants from trap catches during the immi-
gration phase of M. euphorbiae alates into a to-
mato crop. A similar possibility does not seem to
exist in the case of M. persicae.

Few researchers have attempted to relate the
number of alates cought in different traps with
the number of aphids on plants. Heathcote et al.
(1957) stated that the 40 ft suction trap and the
vellow cylindrical sticky trap at 5 ft were more ef-
fective at recording the first seasonal immigra-
tion of M. persicae and A. fabae than the inspec-
tion scheme adopted by the British Sugar
Corporation. Zettler (1967) reported that counts
from sticky traps were «in agreement» with the
number of aphids on bean leaves, although he did
not give any statistical relationships between
them. Elliot (1971) found a significant relation-
ship between the transformed counts from a suc-
tion trap with those on Brussels sprouts plants for
M. persicae. Elliot (1980), again, found positive
correlations between suction trap catches and
counts of alates on plant traps (tomatoes) for M.
euphorbiae.

In another study (Trumble et al. 1982), yellow
trap catches of H. erysimi were correlated with
numbers of aphids on foliage of broccoli but no
significant correlations occurred between alates
of M. persicae or B. brassicae from traps with
those on broccoli plants. They concluded that
counts of alates in yellow water traps may be on-
ly marginally useful for estimation of aphid pop-
ulation densities on plants. However, the use of
traps for aphid monitoring to determine the inci-
dence of virus outbreaks as has been suggested by
various authors may be their most important con-
tribution.

Nevertheless, since some significant relation-
ships between the number of alates in traps and
that on plants have been found already in other
studies and in the present one, research on this
aspect should be continued because such rela-
tionships, where they can be found, are very use-
ful elements for integrated pest management
programmes.
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Lvuyroioeig MetaEv rov litegotov Moggov Agidov mov
LvveMjgOnoav oe Kirowveg Hayideg Moericke xat tov IIAnOvopdy
tovg wov Beédnray oe Pura Topdrag

AIL AYKOYPEZHZ, A. XP. [IEPAIKHZ,
XP. A. XAAKIA zo Z. K. BAPAAKH

Eoyaotijoto F'ewoyije Zwoloylas xar Eviouodoyiac
Fewmovino Havemmorijuio AGnpvay
leod Obddg 75, 118 55 Abhjva

IIEPIAHWH

H moparohotinon tov nrepntov tov eidev agidwy Myzus persicae (Sulzer) waw Macrosiphum
euphorbiae (Thomas) €ywve we ™ Poibewa witowvwy oy dwy vepot timov Moericke, o omolec &i-
yov eyrataotabel og Topatoguteles amy meploy] Bowwtlag. To 1992, 6 mayideg tomobenibnroy
0t TEPAY L0 ExTooNg 2 oTpeupdToY o ruhhEpyera Prounyavieys topdras (cv H30) ovvoluic
gxtaong 20 otpeppdtmy ota Bayia Bowwtiag, arnd 26 lovviov émg 29 Zemrepfotov. To 1993, 3 ma-
yideg Tomolemifnray otov ido ayed 6mwe to 1992, amé tig 3 Maiov émg 7 Oxtwpoiov. To (do
£10g, emiong, 3 nayideg TomobemOnray ot ayod emrpaneCiag Topdrag (cv Galli) oto Axpaipvio
Bowtiag arxé 27 Mafov €mg 1 Oxtwfotov. Lo v extiunon me ahBuopastic mumvomras tmyv
aqpidomvy eml TV QuIOV, Oelypata hapupdvoviay eRSopadLaing Umd To TEWRUROTIAG TEUYLL TOV
QUTELDY ®atl ©oTd o dvo €m). Ta eidn to omtola avéntuEay mhnbuopotc el Tov QuIov ftay névo
T M. persicae won M. euphorbiae. H avdivon mg makivdpdumons €8e1Ee 6t dev vmijoye ovoyérion
HETOEU TV TTEQMTOY OV ouvehjpbnaay otig may(deg Moericke eiTe [1g To TTe0WTA £(TE LUE TO OU-
VOAO TOU TANOUOION ETTE TV QUTAY 0T TTEQITTWON TOV M. persicae, 08 AUpOTEQES TIC TEQLOYES %L
rard Toe o 1. Tty mepimtmon Spng tov M. euphorbiae, 1) ouoygnion peTaEl TOV TTEQWTOY OTIC
O IOEC ®a UTEY ETTE ToV GUTEV 1jtay onuovin] (r=0.83) xabug exiong xat 1 oCVoYETION TOY
TTEQWTOV OTIE TAYESES ot TOV GUVOAZOT TTANBuoHOY exl Tav @utiv (r2=0.69) xotd To fToc 1992,
To 1993 dev PoéOnuay TETOLES ONUOVTLLES OLVOYETIOELS HETAED TV AVOTEOW, AGY®m TV oM -
#OWV apOMV TTEQWTAY TTov ouveRj@inxray otig Tayidec. Apxetd rahéc ovoyetioeic Poenray,
yueeto M. euphorbiae, neto£l Tmv TTEQWTEY OV OUVEM|PONTUY OTIS Ty (DeC, RuTd ™V TEOTODO |1E-
TOVACTEVONS TV OTNV RUAMEQYELH KOt [HEROL TNV TOUYILUTOTOMON] TOU HEYIOTOU, £(TE UE TO TTE-
owtd emti Twv QuToIV (r°=0.93) elte pe 10 ouvolrs TANBVORG entl Twv guTmv (r2=0.80). H tehevtaia
ovoygron o progovoe va yonowomombel i tov vrohoyiopo tov TAnbuepot tov M. euphorbiae
ETTL TOV (PUTOV GITO TG CUAMIPELS TV TTEQWTEV OTLE TALYIOEC,

H onpaoic SrapEng TEToLmY oNpayTirmy ouoyeTicemy petaEl aotBron e pwtay otig moryideg
#o TANBUOROU TOV a@ideV el TOV QUTOV, 6TTmg elvat TEoPUVES, divaral vo arnoBel 08 yonoLuo
«EQYULELO» OTNV QVATTUEN %Al EQUOUOYY TOOYOUUUATHOV OLORAOWIEVIS OVTLIHETMTLONG EVIO-
v - exdoov ™g Topdrec.
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