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Effect of transparent mulch on insect populations,
virus diseases, soil temperature, and yield of cantaloup
in a tropical region
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Abstract Transparent polyethylene mulch was
tested for its efficacy in reducing insect populations,
virus diseases, and increasing soil temperature and
yield of cantaloup (Cucumis melo L.) in a tropical
region. Transparent mulch reduced whitefly
populations, aphids caught in yellow traps, and
virus incidence, with respect to bare soil (control).
Also, soil temperatures in the morning, midday, and
afternoon were significantly increased in the
transparent mulch. Cantaloup fruit yield was
positively influenced by the mulched plot. The
export- and national-quality fruit yield was 11-fold
and two-fold higher, respectively in the mulched
plot in relation to control. Total yield in the
transparent mulch was 31.2 t/ha, whereas that in
bare soil was 6.9 t.
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INTRODUCTION

During the autumn and winter, cantaloup {Cucumis
melo L.) is the major cucurbit crop in the Colima
State, Mexico, with c. 1 500 ha grown annually. In
this area, aphid-borne virus diseases are a problem
for cantaloup. In Mexico, papaya ringspot-W,
watermelon mosaic-2, zucchini yellow mosaic, and
cucumber mosaic are the major virus diseases in
cucurbit crops (Delgadillo et al. 1989). These viruses
are transmitted by aphids in a non-persistent
manner (Nameth et al. 1986). In cantaloup fields of
Colima, Mexico, the most abundant aphid species
caught in water yellow pan traps are (of major to
minor importance): Uroleucon ambrosiae
(Thomas), Aphis spiraecola Patch, Myzus persicae
(Sulzer),A. gossypii Glover, Rhopalosiphum maidis
(Fitch), A. craccivora Koch, Schizaphis graminum
(Rondani), and A. nerii Boyer de Fonscolombe
(Orozco 1994). The majority of these aphids are
vector of one or more viruses affecting cucurbit
crops (Eastop 1983).

On the other hand, the sweetpotato whitefly,
Bemisia tabaci Gennadius, is an important pest of
agricultural and horticultural crops throughout the
world, causing damage directly by feeding and
indirectly through the excretion of honeydew (Byrne
et al. 1990) and as vector of virus diseases (Cohen
1990). In the last 2 years, B. tabaci has become the
most important pest in the cantaloup-growing areas
of Colima, Mexico (Farias et al. 1994).

Several control techniques against cucurbit virus
are used to influence the behaviour of the insect
vector in an attempt to interfere with virus
transmission, including the use of reflective mulches
(Lecoq & Pitrat 1983; Brown et al. 1993; Orozco et
al. 1994), oil sprays (Simons & Zitter 1980), and
floating row covers (Natwick & Durazo 1985;
Perring et al. 1989; Orozco et al. 1994). The use of
plastic mulches in agriculture continues to increase
in high technology systems for the production of
horticultural crops. Transparent polyethylene
mulch has a repellent effect on pest and vector
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insects, such as aphids (Jones 1991; Brown et al.
1993), whiteflies (Kelly et al. 1989), and thrips
(Greenough et al. 1990). Transparent mulch has a
reflective effect and reduces the incidence of virus
diseases by confusing aphids, which vector the
virus (Brown et al. 1993; Orozco et al. 1994). The
mode of action of the transparent mulch is probably
the result of high reflectance of UV light (Kring &
Schuster 1992). Also, plastic mulches can increase
the soil temperature, moisture conservation, and
yield (Tindall et al. 1991; Al-Assir et al. 1992;
Orozco et al. 1994). The objective of this study was
to determine the effect of transparent polyethylene
mulch on insect populations (aphids and whiteflies),
virus disease control, soil temperature, and yield of
cantaloup in a tropical region.

MATERIALS AND METHODS

The experiment was carried out under semi-arid
tropical conditions at the Tecoman Experimental
Station in Colima, Mexico during 1993. The location
of the study was at 18°5O' N, 103°50' W, and 40 m
above sea level. Two plots of 3 000 m2 each (23 x
130 m) were sowed with cantaloup 'Durango'. One
plot was covered with transparent polyethylene
mulch (0.04 mm thickness and 160 cm wide) and
another was of bare soil (control). Cantaloup was
directly seeded at 23 cm intervals in the centre of
1.78 m-wide beds, and was irrigated with a dropper
system. In the mulch plot, the sow was made
depositing one seed in holes previously cuted in the
plastic. Each bed had a tube with dropper spacing
0.5 m, flow rate of 2.3 litres/h. The germination
irrigation was applied on 7 February 1993, and
subsequent irrigation was applied as needed every
other day. In both treatments, 11 insecticide sprays
were applied, mainly for whitefly control. The
insecticides used were: endosulfan, methamidophos,
bifenthrin, deltamethrin, cyfluthrin, lambdacy-
halothrin, permethrin, and diazinon.

Yellow pan plastic traps for aphids (28 x 22 x 12
cm) containing a mixture of water and detergent
were placed in the middle of each plot and the
number of aphids trapped were recorded twice
weekly to determine the effectiveness of each
treatment in delaying aphid infestation. Aphid
species caught in yellow traps were not identified.

The number of whitefly adults was determined
twice weekly on 20 randomly selected plants of
each treatment (two leaves/plant). Early morning
(0700-0800 h), before flight activity, the leaves

were gently turned over and adults visually counted
(Butler & Henneberry 1991). On 6 and 26 March
(28 and 38 days after sowing, respectively), the
number of whitefly nymphs on five leaflets of two
lower leaves were counted from 10 randomly
selected plants with the aid of a lOx dissecting
microscope.

To evaluate virus incidence in each treatment,
surveys were made weekly counting all plants
showing virus disease symptoms in 13 beds with
100 plants in each one. At harvest, 100 plants of
both treatments were analysed by enzyme-linked
immunosorbant assay (ELIS A) test (Clark & Adams
1977) to detect the infection by cucumber mosaic
virus (CMV), watermelon mosaic virus-2 (WMV-
2), papaya ringspot virus-W (PRSV-W), and
zucchini yellow mosaic virus (ZYMV). Virus
antisera were acquired from Agdia Inc (Enklart, IN,
United States). The tested plants were selected
according the virus symptoms as described by
Blancard et al. (1991)—mosaic, blistering,
yellowing, and distortion of leaves; reducting of
perfect and staminate flowers; small, distorted, and
cracked fruits; stunting and inward bending of new
growth of the plants.

During all the experimental period, soil
temperature at 10 cm deep was measured in each
treatment. Soil thermometers were installed next to
plant roots and temperature readings were taken
three times a week during the morning (0800 h),
midday (1200 h), and afternoon (1800 h).

Yield was assessed by picking all the fruits in 10
experimental plots of each treatment. The
experimental plot consisted of two 10 m-long beds
and it was replicated 10 times. The fruits were
sorted into marketable and culled. Marketable fruit
(according to exporting regulation specifications)
was sized into 9, 12, 15, 18, and 23 melons/carton,
weighing 18.0-18.5 kg on average for each box.

RESULTS

Virus incidence
The reflective mulch plot had lesser incidence of
plants showing virus symptoms compared to the
bare soil plot (Fig. 1A). The first affected plants
appeared at 32 days after sowing (start of flowering)
and after this time, the incidence was notably
increased, especially in the control plot. One week
before harvest (67 days after sowing), the bare soil
plot showed 39% of diseased plants, whereas the
mulched plot had 15%. ELIS A tests indicated that


