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Abgract
Mulching iscommon practiceinthefield production of vegetables. Theaim of thisstudy wasto investigate the effect of polyethylene mulches (black,
brown, clear, green, white) on single aphid speciesin awatermelon field. Aphids were sampled weekly using yellow water traps. During two spring
seasons we detected atotal of 70 speciesin 48 genera, of which 33 species which represented more than 5% of the total per catch were analysed for
mulch colour attractivenessin each season. Among them 13 aphid speciesin 2004 and 16 in 2005 showed aresponseto the colour of the plastic mulch
at least oncein six samplings. Different response to mulch colour considering overall seasonal number was found for 15 speciesin both years. The
four most economically important aphid species which transfer cucurbit viruses, Acyrtosiphon pisum (Harris), Aphis craccivora Koch, Aphis
gossypii Glover and Myzus persicae (Sulzer), expressed different responses to mulch colour. Generally, A. pisumwas of low abundance on brown
mulch, M. persicae wasless attracted to black, brown and clear mulches. The cowpea aphid A. craccivora was less attracted to black mulch. The
abundance of A. gossypii waslow in traps over clear mulch at two sampling dates and as overall seasonal number in 2004, the same was true on two
of four samplings and as overall seasonal aphid number in 2005. Our results demonstrated that mulch colour not only affects the total number of
aphids which populate crops, but also the presence of individual species may depend on mulch colour depending on sampling date and season. The

presented species are mostly polyphagous and their preference for certain mulches can be used in crop protection management.
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Introduction

A number of aphid species have been recorded as Cucurbitaceae
crop feeders 17222 A| gte aphids land on the crops soon after
planting. In addition to feeding on plants, some aphids transmit
oneor morevirusdiseases. Thenatural spread of aphid transmitted
cucurbit virusesis often accomplished by Acyrthosiphon pisum
(Harris) *7, Aphis craccivora Koch *27, Aphis gossypii Glover "
10.18.27 and Mysus persicae (Sulzer) 37101439 Aphid-transmitted
viruses in cucurbits have been poorly investigated in Croatia,
Cucumber mosaic cucumovirus (CMV) sporadically occurs on
cucurbits but it has not been documented as yet (pers.
observation).

Thenon-chemical control of aphidsincludesthe use of coloured
mulches because mulch colour may influence the type of aphid
populations that land on the crop and thus the incidence of virus
infection. The onset of symptoms of cucurbit viruses can be
delayed by threeto six weeksin plantsgrown on mulch, whichis
acriticd period for theinitiation of normal flowering and fruiting®.
Coloured mulches create a specific microenvironment around the
plants® Compared to bare soil, changesin the microenvironment
include alteration in root-zone temperature, and in the quantity
and quality of light reflected from the mulch surface back to the
leaves 26, The reflected energy from the mulch affects not only
plant growth and development, but also the behaviour of the
insects visiting the plants %°.

Déring et al. ® recorded that 15 different types of mulch attracted

aphidslessthan unmulched soil. Clear, black, and white mulches
reduce the aphid number compared to bare soil 12, In contrast,
Walters 2 showed that white mulch treatment led to a higher
population of aphids compared to unmulched treatment. Silver
reflective mulchissuperior to white, yellow or black with yellow
edges in the reduction of the aphid population 6. Kring and
Schuster % recorded that the number of aphids was lower on
plants grown on a uminium - painted mul ch than on plantsgrown
onwhiteor black mulches. Csizinsky et al. 8 found that aluminium
and yellow mulches were |l ess attractive to aphids than blue.

Despite the ample evidence of the mulch effect on aphid density
in crops, data documenting aphid species preferences for mulch
colour arerather limited. Yellow and, to alesser degree, orange
mulches attract green peach aphid (M. persicae) +%. Catches of
M. persicaein green water trapswere highest on bare soil, followed
by dark green mulch, and lowest in traps on a white or silver
background °. The number of winged individuals of A. gossypii
was higher on plants grown on bare soil than on those grown on
reflective, metallized plastic or straw mulches 2 Wallis et al. %
recorded that yellow trap was more attractiveto M. persiace and
A. gossypii than green. However, A. gossypii showed anincreased
attraction to green compared to the other species captured in
greentraps.

Mulching is a common practice in the field production of
watermelons in Croatia and the most frequently used cover is
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black polyethylene mulch 2, Theaim of thisstudy wasto determine
the effect of commonly used coloured polyethylene mulches on
individual aphid speciesin watermelon fieldsinthe main areaof
watermelon productionin Croatia.

Material and M ethods

Experimental site: A field experiment with watermelon [Citrullus
lanatus(Thunb.) Matsum & Nakai], cv. Fantasy (Known-You Seed
Co., Ltd., Taiwan) was conducted during 2004 and 2005 at Opuzen
(43°00'N, 17°34’E, 3 m elevation) located in the Mediterranean
areaof Croatia. Opuzenissituated inthedeltaof theriver Neretva,
which representsthe most important watermel on-growing areain
Croatia. Theaverageannua rainfall in Opuzenis 1232 mm andthe
mean annua air temperatureis15.7°C.

Experimental design and treatments. Treatments (fivedifferently
coloured PE mul ches) werearranged in arandomized completeblock
design with threereplications. Theblack, brown, and green PE films
were0.02 mmthick and 120 cmwide (Ginegar PlasticsProductsLtd.,
Kibbutz Ginegar, Isradl), theclear filmwas0.04 mmthick and 120cm
inwidth (Brkovi¢ d.o.o., Sveta Nedjelja, Croatia), and the white
mulch (white/black withwhite side up) was 0.07 mmthick and 120
cminwidth (Eiffel PlasticsIndustry - Bernardi Paride, Fontanellato-
Parma, Italy). The white mulch was applied only in 2005. In the
experiment conducted in 2004, each plot consisted of asinglerow
(2.0mwidex 100 mlong). In the 2005 experiment each plot (4.5m
widex 21 mlong) comprised threerows (1.0 mwidex 21 mlong).

Cultivation practice: The field was ploughed to a depth of 25-
30 cm amonth before planting, and preplant fertilizer 7N-14P,0,-
21K, O at 1000 kg ha* was evenly applied and dug into adepth of
20cm. The herbicide Devrinol 45 FL (napropamid, PinusTKI d.d.,
Race, Slovenia) at a concentration of 4 L ha?, wasincorporated
with fertilizer. Additionally water soluble fertilizer Kristalon™
(HydroAgri NorgeAS, Oslo, Norway), used at aconcentration of
92 kg hat per irrigation, wasfertigated fivetimes during the season.
The transplants were sown in a heated greenhouse in the second
half of February. The planting was carried out on 27 April 2004
andon 19April 2005. Planting bedswere 1.0mwideand 0.1 mhigh
and were covered with PE films. Therowswere set 2.0 m apart and
the in-row plant spacing was 1.5 m. A 3 kg ha? concentration of
the soil insecticide Volaton G5 (foksim, Pinus TKI d.d., Rate,
Slovenia) wasincorporated into the holes during planting. Weeds
growing between the rows were removed by hand if necessary,
while diseases and pests were controlled according to common
practicesin commercia production.

Aphid sampling: Aphid samplingwas carried out using M oericke
yellow water pan traps which were placed in the middle of the
singlerow ineach plotin 2004 or inthemiddle of the centrerow in
each plot in 2005. Depending on the environmental conditions
water was added to the pans during the week. A total of 12 traps
wereused in 2004 and 15 trapsin 2005. Trapswereinstalled at the
date of transplanting and observed every day in order to determine
initial aphid flight prior to thefirst sampling. Insect sampleswere
collected once a week from the pans until the mulches became
covered by theplant canopy. The material collected wasinspected
and aphids were separated out using a stereomicroscope (Zeiss,
Stemi 2000). Aphid specimens were preserved in plastic vials
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containing 70% ethanol until identification.

Speciesidentification and their abundance: Winged adult aphids
were identified and counted according to taxonomy keys > & %,
The number of individual species per trap was recorded to

determinetheeffect of coloured mulcheson thenumber of different
aphid speciesfor each of the sampling datesand for overall season.
Aphid species which made up more than 5.0% of the total

population inthetrap, even those recorded at only one sampling
date, were considered dominant and subjected to statistical

anayss.

Satigtical analysis: A general linear model procedure® was used
for statistical analyses. The mean number of winged aphids per
trap wastransformed if needed and datawere analyzed by repeated-
measuresanalysisof variance (ANOVA) with date of measurement
as a repeated factor. Since a significant interaction was found
between mulch colour and date of measurement, the data were
analyzed separately for each date and the mean separation was
doneusing an L SD test with significance set at P< 0.05.

Results

During the study of the aphid population, 70 speciesin 48 genera
were detected, with 63 speciesin 42 genera being identified in
2004 and 44 speciesin 31 generain 2005. All speciesbelonged to
the Aphididae. The overall seasonal percentage composition

showed that Toxoptera aurantii (Boyer de Fonscolombe) (34%
in2004 and 23%in 2005) and A. gossypii (15%in 2004 and 24%in
2005) were consistently predominated in both years?.

Mulch comparisons: During two seasonsweidentified 63 species
in 2004 and 44 in 2005 (Table 1). Aphid species, represented by
morethan 5% of thetotal weekly catch per trap, were anayzed for
mul ch colours comparison. The number of aphid speciesanayzed
per single sampling ranged from four to 23 speciesin 2004 and
from seven to 20 speciesin 2005 (Table 1). Regardless of different
number of identified speciesin two years (63 in 2004 vs. 43in
2005), the 33 species were represented by more than 5% and

Table 1. The number of identified aphid species, analyzed species
(with dominance > 5%) and species responded to mulch
colour per date and overall seasonin watermelonsduring

2004 and 2005.
Date No. of No. of No. of
identified analyzed species affected by
species species mulch colour
2004

5 May 21 13 4
12 May 27 23 5
19 May 40 18 4
26 May 38 11 2

2 June 37 7 4

9 June 28 4 1
Season 63 33 15

2005

12 May 23 19 6
19 May 22 20 6
26 May 30 19 6

2 June 28 12 3

9 June 23 8 6
16 June 23 7 4
Season 44 33 15
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analyzed in both years. Similarly, different response to mulch
colour as overall seasonal number was found for 15 speciesin
bothyears(Table 1).

Aphid species for which significant differences between
mulches per sampling date and as overall seasonal number were
detected are shown in Tables 2to 5. Speciesthat transmit cucurbit
viruses, most abundant species and important vegetable pests

the mulches was found at only one assessment per year. The
number of aphidswas lower on brown than on clear mulch on 2
June 2004 (Table 2). At the beginning of flight season 2005 (12
May), no A. pisum specimens were found on black, brown and
green mulcheswhileit occurred on clear and white mulches(Tabled).

The differences between the mulches in abundance of the
cowpeaaphid A. craccivorain 2004, areshowninTable2. On 12

May, the number of A. craccivorawas|ower on brown, clear and
green mulches than on black. One week later, on 19 May, the

are included in the results. Aphis sp. was not commented or
included intheresults.
The difference in number of the pea aphid, A. pisum, between

Table 2. Number of aphid species per yellow water pan trap per sampling datein
watermel ons grown on differently coloured mulches during 2004.

Mulch colour

Black Brown Clear Green
Aphid species (No. aphids per trap)
5 May
Aphis gossypii* 25a 0.3 ab 0.0b 1.0 ab
Aulacorthum solani 4.5 ab 50a 1.0b 2.7 ab
Macrosiphum euphorbiae 0.5 ab 0.0b 0.3 ab 1.7a
Macrosiphum rosae 2.0a 0.0b 0.0b 0.0b
12 May
Aphis craccivora 25a 0.0b 03b 03b
Aphis fabae 3.0ab 40a 1.3b I.1b
Aphis gossypii S55a 33b 0.0c 03¢
Dysaphis plantaginea 1.0a 0.3 ab 0.0b 0.3 ab
Macrosiphum rosae 1.0a 00b 0.0b 0.3 ab
19 May
Aphis craccivora 2.3 ab 80a 13b 13b
Hyperomyzus lampsanae 0.7 ab 2.0a 0.3 ab 0.0b
Mysus persicae 2.0 ab 0.0b 23a 0.7 ab
Toxoptera aurantii 4.7 a 4.3 ab 1.3 ab 03b
26 May
Brachycaudus helichrysi 0.7b 1.0b 50a 1.7 ab
Macrosiphum euphorbiae 1.3 ab 2.0 ab 43a 0.0b
2 June
Aphis gossypii 335b 65.0a 40.5 ab 525a
Acyrtosiphon pisum 27.0 ab 145b 36.5a 27.0 ab
Aphis sp. 375a 23.0b 20c¢ 16.0 be
Hyalopterus pruni 10.0b 16.5b 13.5b 29.5a
Toxoptera aurantii 91.0 ab 79.5b 87.5 ab 118.0a
9 June
Toxoptera aurantii 673.5 ab 1615.5a 620.0b 889.0 ab

*Means within rows followed with different letters are significantly different at P< 0.05 by LSD test.

Table 3. Overall season number of aphid species per yellow water pan trap in watermel ons
grown on differently coloured mulches during 2004.

Mulch colour

Black Brown Clear Green
Aphid species (No. aphids per trap)
Overall season
Aphis craccivora® 357b 116.7 a 85.0 ab 83.0 ab
Aphis fabae 129.0 a 81.0 be 122.3 ab 88.7b
Aphis gossypii 208.7b 498.3 a 244.7b 182.3b
Brachycaudus sp. 50b 40D 40b 14.0a
Capitophorus similis 0.0b 0.0b 0.3b 1.7a
Cavariella aegopodii 03¢ 1.3 bc 2.0 ab 30a
Hyadaphis phoeniculi 0.7b 7.0b 16.0 a 16.7 a
Hyalopterus pruni 253 ¢ 74.7 a 60.0 ab 42.7 be
Hyperomyzus lampsanae 0.7b 4.7 a 03b 0.0b
Macrosiphum rosae 37a 2.7 ab 1.0b 1.3b
Metopolophium dirhodum 1.7b 18.7a 400 20b
Myzus persicae 16.0c 23.0b 2430 347 a
Rhopalosiphum padi 9.0a 2.7b 270 83a
Tetraneura sp. 1.7b 0.7 ab 33a 23 ab
Toxoptera aurantii 7953 b 1700.3 a 730.0 b 1030.7 b

*Means within rows followed with different letters are significantly different at P<0.05 by LSD test.

498 Journal of Food, Agriculture & Environment, VVol.7 (3&4), July-October 2009



Table4. Number of aphid speciesper yellow water pan trap per sampling date in watermelonsgrown on
differently coloured mulchesduring 2005.

Mulch colour

Black Brown Clear Green White

Aphid species (No. of aphids per trap)

12 May
Acyrtosiphon pisum* 00b 0.0b 0.3 ab 00b 1.0a
Hyadaphis phoeniculi 00b 1.0 ab 2.7a 0.7 ab 2.7a
Hyperomyzus lactucae 0.7b 1.0b 20b 33b 80a
Hyperomyzus pieridis 0.7 ab 33a 0.0b 2.7 ab 2.3 ab
Macrosiphum euphorbiae 0.0b 1.0 ab 23a 0.3 ab 0.0b
Toxoptera aurantii 00b 13a 0.0b 00b 0.0b
19 May
Aphis craccivora 0.7b 03b 0.7b 0.3b 2.7a
Aulacorthum solani 1.7a 0.0b 0.7 ab 00b 0.7 ab
Hyperomysus lampsane 03b 0.7b 0.3b 6.0 a 63a
Hyperomyzus pieridis 0.0b 0.3 ab 1.3 ab 0.3 ab 2.7a
Myzus persicae 0.7a 0.0b 0.0b 0.3 ab 0.3 ab
Macrosiphum rosae 0.0b 0.0b 0.0b 0.7a 0.0b
26 May

Aphis fabae 1.0 ab 00b 0.7 ab 0.3 ab 1.7a
Hyalopterus pruni 0.7b 03b 0.7b 2.0a 0.3b
Hyperomyzus lactucae 1.7b 33 ab 33ab 6.7 a 4.0 ab
Hyperomyzus pieridis 0.0b 0.7 ab 0.3 ab 1.0 ab 13a
Toxoptera aurantii 0.3b 03b 0.3b 0.7b 2.0a
2 June

Aphis sp. 37b 9.7 ab 13.7a 10.3 ab 33b
Dactynotus sp. 33a 0.7b 00b 00b 1.7 ab
Hyperomysus lampsane 03b 1.7 ab 30a 1.1 ab 2.3 ab
Myzus persicae 450 7.9 ab 10.7 a 7.3 ab 9.8 ab
9 June

Aphis fabae 28.0 ab 6.7b 440a 21.3 ab 51.7a
Aphis gossypii 152.7 a 132.7 a 48.7b 443D 1313 a
Brevicoryne brassicae 42.0a 25.0 ab 3.0c 16.0 be 29.0 ab
Hyperomyzus lampsane 13.0 ab 0.0b 53b 303 a 36.0a
Myzus persicae 38.7a 21.7 ab 12.7b 29.0 ab 16.7 ab
Toxoptera aurantii 118.3 ab 114.7 ab 41.7b 2350a 80.3b
16 June

Aphis craccivora 12.7b 20.7 ab 14.0 ab 17.0 ab 31.7a
Aphis gossypii 23.0c 353 be 31.7¢ 62.7 ab 74.7 a
Aphis sp. 17.7 a 16.0 a 0.0b 103 a 123a
Hyperomyzus lactucae 11.7b 1730 16.7b 533a 193 b
Hyperomyzus lampsane 10.0 b 9.7b 12.3b 17.7 ab 31.0a

*Means within rows followed with different letters are significantly different at P< 0.05 by LSD test.

cowpea aphid was less numerous on clear and green than on
brown mulch. Overall seasonal number of A. craccivorawaslower
on black than on brown mulch (Table 3). In 2005, the mul ch effect
on A. craccivorawasrecorded at two assessments (Table4). The
number of A. craccivora was the highest on white mulch on 19
May, whileon 16 Juneit waslower on black than on white mulch.

Mulch colour affected the abundance of the black been aphid
Aphisfabae Scopoli in bothyears. On 12 May 2004, alower number
of aphidswas recorded on clear and green than on brown mulch
(Table 2). The overall seasonal number of A. fabae, calculated
during entire 2004, was lower on brown and green than on black
mulch (Table 3). On 26 May 2005, A. fabae was|ess numerouson
brown than on whitemulch (Table4). Brown mulchwasagainless
attractivefor A. fabae compared to clear and white mulcheson 9
June. In 2005, the overall seasonal number of A. fabae waslower
on brown than on clear and white mulches (Table5).

The cotton aphid, A. gossypii, wasone of thetwo most abundant
speciescaught in watermelon field in both years. Thedifferences
between the mulches in A. gossypii trapping were observed on
three datesin 2004 (Table 2), and ontwo datesin 2005 (Table 4).
The number of aphidswas|ower on clear than on black mulch on
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5 May 2004, whereas on 12 May 2004, the greatest number of
aphids was recorded on black mulch compared to other colours.
At the beginning of June 2004 (2 June), A. gossypii was less
numerous on black than on brown and green mulches. The overall
seasonal number of aphids was the greatest on brown mulch in
2004 (Table 3). On 9 June 2005, the number of aphidswaslower on
clear and green than on other three mulch colours. Oneweek later,
the cotton aphid was less numerous on black, brown and clear
than on white mulch. The overall seasonal number of A. gossypii
was less numerous on clear than on black and white mulchesin
2005 (Table5).

Hyadaphis phoeniculi Passerini was less manifested on black
and brown than on clear and green mulches in the season 2004
(Table 3). Black mulch again attracted fewer H. phoeniculi adults
than clear and white at first assessment in 2005 (Table 4), and the
almost same trend was observed in entire season (Table 5).

On 2 June 2004, the plum aphid, Hyal opterus pruni (Geoffroy),
wasthe most numerous on green mulch (Table 2) whilethe overall
seasonal number of aphidswaslower on black than on brown and
clear mulches (Table 3). On 26 May 2005, H. pruni wasonceagain
the most numerous on green mulch (Table 4) while the overall

499



Table5. Overall season number of aphid species per yellow water pan trap in watermelons grown on

differently coloured mulchesduring 2005.

Mulch colour

Black Brown Clear Green White
Aphid species (No. of aphids per trap)
Overall season
Aphis fabae* 353 be 14.0¢ 52.0 ab 29.3 be 80.3a
Aphis gossypii 231.0a 210.3 ab 114.7b 164.0 ab 2503 a
Brachycaudus helichrysi 87a 4.3 ab 4.0 ab 4.0 ab 1.3b
Brevicoryne brassicae 65.7a 46.0b 73¢ 333D 45.7b
Cavariella sp. 0.0b 0.3 ab 0.0b 0.3 ab 20b
Dysaphis plantaginea 0.3 ab 2.0a 0.3 ab 1.3 ab 0.0b
Hyadaphis phoeniculi 03b 33a 50a 2.7 ab 43a
Hyalopterus pruni 5.0 ab 6.0 ab 5.3 ab 93a 1.7b
Hyperomyzus lampsane 26.3 be 150c¢ 27.0 be 59.3 ab 81.7a
Hyperomyzus pieridis 33b 6.3 ab 4.3 ab 8.0 ab 93a
Macrosiphum rosae 0.0b 0.0b 00b 1.0a 03b
Myzus persicae 93.0b 1173 b 103.3b 270.7 a 2613 a
Phyllaphis fagi 1.7 ab 3.7 ab 3.0ab 50a 1.3b
Tetraneura sp. 3.0ab 63a 2.0 ab 2.7 ab 1.3b
Therioaphis trifolii 0.0 ab 0.0 ab 1.7a 0.0 ab 0.0 ab

*Means within rows followed with different letters are significantly different at P< 0.05 by LSD test.

seasonal number of aphids was lower on white than on green
mulch (Tableb).

During three assessmentsin 2005 it was noted that the number
of sowthistle aphid, Hyperomyzus lactucae (L.), was related to
mulch colour (Table 4). On 12 May, H. lactucae was the most
abundant on white mulch. On 26 May, the number of aphidswas
lower on black than on green mulch. The last assessment on 16
June indicated that the sowthistle aphid was most attracted to
greenmulch.

The difference between the mulch colours in catching of the
peach aphid M. persicae was noted at one of six assessmentsin
2004 (Table 2). On 19 May, asignificant differencein number of
M. persicaewasrecorded between brown and clear mulcheswhile
it was not represented on brown mulch. Overall seasonal number
of aphids was the highest on green and lowest on black mulch
(Table 3). The effect of black and clear mulches on M. persicae
number aternated during three assessmentsin 2005 (Table4). On
19 May, black mulch was more attractive to M. persicae than
brown and clear which caught no aphid individuals, while on 2
June clear mulch was more attractive to M. persicae than black.
Oneweek | ater, the peach aphid was more abundant on black than
on clear mulch. Related to the overall seasonal number M. persicae
was less numerous on black, brown and clear mulches than on
green and white (Table5).

The black citrus aphid T. aurantii, together with A. gossypii,
was predominant during the experimental period. Thedifferences
between the mulches in effect on T. aurantii during 2004 are
showedin Table 2. On 19 May 2004, T. aurantii wasless abundant
on green than on black mulch. On 2 June, the black citrus aphid
was less numerous on brown than on green mulch. One week
later, the number of T. aurantii was|ower on clear than on brown
mulch. Asshownin Table 3, the overall seasonal number of aphids
was the highest on brown mulch. The differences between the
mulches in catching of T. aurantii during season 2005 were
recorded on three dates (Table 4). On 12 May, the presence of
T. aurantii was recorded only on brown mulch, while on 26
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May this aphid was most abundant on white mulch. On, 9 June,
T. aurantii was less numerous on clear and white than on green
mulch.

Discussion

In total, 70 aphid species were identified from the traps in
watermelonfield at Opuzen, situated in the deltaof river Neretva.
Thedeltaisameliorated marshy valley, characterized by ahigh
level of biodiversity. Consequently, the composition of aphid
species recorded on watermelon plants, reflected the adjacent
landscape which has arich variety of cultivated and wild plant
Species.

In this study, the abundance of 33 species, represented by more
than 5% of total aphid population per trap, was compared in 2004.
Among them 13 aphid species showed aresponse to the col our of
theplastic mulch at least once during experiment whichisincluded
in Table 3. The overall seasonal number of aphids per trap per
mulch colour was differently affected by mulch colour in 15
species, including Capitophorus similisvan der Goot, Cavariella
aegopodii (Scopoali), H. phoeniculi, Metopol ophium dirhodum
(Walker), Rhopalosiphum padi (L.) and Tetraneura sp. whose
response to mulch colour was not detected during six successive
assessments. Similarly, 33 aphid specieswere compared in 2005.
Thedifferencesin distribution among various coloured PE mulches
were found for 16 species at one or more assessments which is
includedin Table4. Thedifferencein overall seasonal number of
aphids per treatment was noted for 15 speciesin 2005. Withinthe
group of 15 species, 6 species, Brachycaudus helichrysi
(Kaltenbach), Cavariella sp., Dysaphis plantaginea (Passerini),
Phyllaphis fagi (L.), Tetraneura sp. and Therioaphis trifolii
(Monell), showed no response to mulch colour on specific
sampling dates during the experiment; however, their overall
seasonal number was affected by mulch colour.

Although, aphid-borne viruses of cucurbits, primarily CMV,
Zucchini Yellow Mosaic Potyvirus (ZYMV) and Watermelon
mosaic virus 2 (WMV 2), were not the subject of the study, the
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presence of their vectors in the area, with the predominance of
A. gossypii, could be animportant factor in the spread of cucurbits
viruses.

The pea aphid A. pisum, has been reported to be a vector for
ZYMV 27 and WMV 2 7. Based on our results, get from two
assessments, clear and white plastic mulches appear to be
attractiveto A. pisumwhile brown mulch attracted less aphidsin
both years, and to the best of our knowledge these are the first
datato describe any preferencesfor mulch colour in thisspecies.

Cotton aphidisavector for CMV 0 WMV27andZYMV 7%,
In contrast to A. pisum, it seemsthat in our study A. gossypii was
less attracted to clear and more attracted to darker mulch colours
(black and brown). Summers et al. 22 found that the number of
winged A. gossypii individualswas higher on plants grown over
bare soil than on those grown over reflective, metallic plastic or
straw mulches.

ZYMV isefficiently transmitted by A. craccivora 2. According
to our results, recorded on the dates when A. craccivora was
more abundant or as overall seasonal number, the aphid wasless
attracted to black and more attracted to brown and white mul ches.

The green peach aphid M. persicaeis efficient in transmitting
cucurbit diseases CMV 22 WMV27and ZYMYV 3734, Our results,
based on the seasonal catchesin yellow traps 2004, sel ected green
mulch asthe most attractiveto M. persicae. Black and clear mulches
alternated in attractiveness for M. persicae during three
assessments in 2005, while the overall seasonal number of
M. persicae was lower on black, brown and clear mulches than
on green and white. According to Adlerz and Everett®and
Wolfenbarger and Moore %, yellow and, to alesser degree, orange
mulch attracted M. persicae, whilea uminium and silver mulches
repelled green peach aphids.

According to Katiset al. %4, A. spiraecola and Rhopal osiphum
padi are also amongst six of the most important aphid speciesin
ZYMV epidemiology. A. spiraecolawas present inlow abundance
inwatermelons during the experimental period. The overall season
percentage of A. spiraecolawaslessthan 0.1% in both yearsand
did not appear to display any preferences with regard to mulch
colour. The proportion of R. padi was 0.3% in 2004 and 0.9%in
2005. The overall season number of R. padi in 2004 indicatesthe
aphid'slow preferenceto brown and clear mulches.

Although this article is more focused on cucurbit aphids, it is
interesting to emphasi se that white and green mul ches attracted
H. lactucae which can damage lettuce crops while black mulch
was not attractive to this species. According to Nebradaet al. *&,
H. lactucaeisthe main aphid specieslanding on lettucein spring

period.

Conclusions

The four most economically important aphid species which
transfer cucurbit viruses (A. pisum, A. craccivora, A. gossypii
and M. persicae) expressed different responsesto mulch colour.
Generally, A. pisum was of low abundance on brown mulch,
M. persicaewasless attracted to black, brown and clear mulches.
The cowpeaaphid A. craccivorawaslessattracted to black mulch.
Theabundance of A. gossypii waslow intrapsover clear mulch at
two sampling dates and as overall seasona number in 2004. The
same was true on two of four samplings and as overall seasonal
number of aphidsin 2005.

Our results demonstrated that mulch colour affects not only
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the total aphid population that lands on crops, but also the
abundance of individual species. Theresultswere obtained under
field conditions for the cultivation of watermelon crops, and
probably arelinked to aphid biology and ecology, sampling date
and season, and theinfluence of environmental factors, which are
particularly characterised by the NW wind pressure during the
afternoon hours. The aphid species described here are mostly
polyphagous and their preferences for certain mulch colour can
bewidely applied to crop protection management.
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