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Effects of polyethylene mulches in reducing viruses causing mosaic in outdoor cucurbit
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Abstract

Polyethylene mulches have been recently used widely for different reasons in vegetable culturing. To evaluate the effects of colored
mulches on the repelling vector aphids, plant growth rate and reducing viral diseases, the experiment was conducted in Kaboutar-Abad
agricultural research station (Isfahan, Iran). The study was conducted in a randomized complete block design with 4 replications and 6
treatments (black with aluminum strip (B+A), aluminum (A), transparent (T), red (R), black (B) and control (c) or without mulch).
Population density of vector aphids was recorded by yellow water trap in weekly intervals. Plant growth rate and infection percentage to
prevalent viruses (CMV, WMV-2 and ZYMV) were determined till flowering and fruiting stage. Results showed that treatments of A and
B+A repel vector aphids effectively and had significant differences with other mulches. For percentage infection to total viruses, treatments
were placed in three groups. First group had the lowest infection including mulches of A and B+A (12.22 and 10.69, respectively), second
group included mulches of T, R and B (24.17, 24.54 and 28.43, respectively) and third group had highest infection included control (38.82).
For CMV, WMV-2 and ZYMV, the highest percentage infection belonged to control (11.28, 20.54 and 22.42, respectively) and the lowest
percentage infection belonged to B+A (7.00, 7.01 and 7.77, respectively). The highest 3-year mean of vector aphids density was in control
(522.42) and the lowest one was in B+A (141.92). Plants in mulched treatments, compared to control, reached 7 days earlier to 50%
sprouting and 10 days earlier to 50% flowering. Therefore, it reveals that in addition to reflecting effects of sunlight which resulted in
repelling vector aphids, increasing growth rate of plants also have a role in reducing viral infections.
Key words: Cantaloupe, Mosaic, Mulch, Vector aphids, Virus.
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Table 1. Combined ANOVA for population density of vector aphids and percentage plant infection to cucurbit mosaic viruses, during 2005-2007

Sov DF - MS -
Vector aphids CMV WMV-2 ZYMV Total viruses
Year 1198.01** 0.04** 0.020™ 0.30%* 0.120%*
Treatment 5 133.387%* 0.06** 0.120%* 0.10%* 0.240%*
YearxTreatment 10 20.33%%* 0.007"™ 0.010* 0.008™ 0.010™
Block (year) 9 9.62 0.005 0.005 0.020 0.020
Error 45 5.84 0.003 0.007 0.007 0.009
CvV - 15.57 60.34 26.47 29.17 22.05
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Table 2. Mean comparisons for population density of vector aphids and percentage plant infection to cucurbit mosaic viruses, during 2005-2007

Years® vector aphids CMV  WMV-2 ZYMV Total viruses
1* year 299.29 b 406a 11.82ab 15.86a 23.14 a
2 year 6421 ¢ 087b  9.23ab 3.84b 13.94b
3" year 508.54 a 1.20b 1342 a 11.15a 2440 a
Mulches*

Black with aluminum strip 141.92d 0.00 € 7.01c 777 ¢ 1222 ¢
Aluminum 238.67 ¢ 0.83¢c 6.28 ¢ 7.12bc 10.69 ¢
Transparent 23842 ¢ 520b 1251ab 19.21 ab 24.17b
Red 262.00 ¢ 3.66b 986ab 1698 ab 24.54b
Black 340.67 b 337b 14.70 b 21.64a 2843 b
Control 52242 a 11.28a 20.54a 2242 a 38.82a
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Table 3. Mean percentage plant infection to cucurbit mosaic viruses and population density of vector aphids in each year

Treatment 2005 2006 2007
WMV ZYMV CMV Aphid WMV ZYMV CMV Aphid WMV ZYMV CMV Aphid
Black with aluminum strip 7 7.8 0.0 171 49 0.7 0.0 41 3.7 1.7 0.0 213
Aluminum 6.3 7.1 0.2 169 32 1.5 0.0 36 29 9.3 0.4 241
Transparent 12.5 19.2 53 287 134 29 1.1 63 13.7 10.3 1.1 364
Red 10.1 19.4 3.7 234 134 52 1.5 60 18.5 9.2 2.0 491
Black 14.7 21.6 34 350 8.8 4.7 0.6 71 22.5 14.7 1.2 600
Control 20.5 22.4 11.3 493 11.3 7.8 1.7 112 394 31.6 2.5 961
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Fig. 2. Difference in plant growth rate between mulched treatment (left) compared with control (right)
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Fig. 3. Three-year average of plant growth rate for different growth stages of cucurbit plants in studied mulches
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