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Abstract

Melon (Cucumis melo) is considered a valuable agricultural crop in terms of nutrition and economy. However, viral
diseases pose a serious threat to melon production. This study investigates the importance of using defense activator to
reduce the impact of viruses on melon yield and quality. Elicitors and polyethylene mulch were used as defense
activator to increase plant tolerance to viruses. Agricultural plots in the Abravan region of Mashhad were prepared, and
treatments included the use of mulch and elicitors at different stages of melon plant growth. Leaf samples were
collected from symptomatic plants, and RNA was extracted from the leaf tissues. Duplex reverse transcription
polymerase chain reaction (dRT-PCR) was used to simultaneously identify Cucurbit aphid-borne yellows virus
(CABYV) and Cucurbit yellow stunting disorder virus (CYSDV). The percentage of viral symptoms in the plants
across the treatment groups was analyzed. The results showed the presence of CABYV and CYSDV in different
treatments. Treatment with elicitors and polyethylene mulch significantly reduced the severity of mosaic and yellowing
symptoms in melon plants at the seedling and 2-4 leaf stages. Additionally, this treatment increased crop yield per
hectare and prevented infection by CABYV and CYSDV. The findings suggest that the combination of elicitors and
polyethylene mulch can be an effective strategy to reduce viral symptoms and increase crop yield in melon cultivation.
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Table 1. Specific forward and reverse primers for Cucurbit yellow stunting disorder virus and Cucurbit aphid-borne

yellows virus.
Name of position on the  Product Length

. Sequence References
the primer genome (bp)
CYSDV 1 5 ATGGACATGCGTAACTGTTAGTT-3'  1405-1769 364
CYSDV 2 5-ATAGCTGCTGCAGATGGTTC-3' Boubourakas
CABYV 1 5'-GAACACTAGCCAAGCACACAC-3' 3321-3805 484 et al. 2006
CABYV 2 5-GGTAGGCCTTGAATATTCCAG-3'
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Figure 1. Symptoms caused by natural infection of melon plants Cucurbit yellow stunting disorder virus (CYSDV). a,
b, ¢) Yellowing symptoms observed in plants due to the CYSDV, d) Spot mosaic symptoms on melon leaves caused by

the CABYV.
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Table 2. Mean percentages of symptoms for Cucurbit yellow stunting disorder virus and Cucurbit aphid-borne yellows

virus.
Treatment Treatment Percent of Spot mosaic Percent of Yellowing
number (CABYV) (CYSDV)
1 - Malch — Elicitorl (Control) 24.86° 55.43¢
2 + Malch — Elicitor 14.452 34.45%®
3 - Malch + Elicitor 2-4 leaves 18.262 37.1%®
4 + Malch + Elicitor 2-4 leaves 5.11° 31.26°
5 + Malch + Elicitor in two 3.86b 483D

stages2

Different letters in the column indicate significant differences in LSD test at 0.05 level.
The symbols (+) and (-) respectively indicate the use and non-use of elicitor.
2The two stages of elicitor application include the transplant and 2-4 real-leaves stage application.
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Figure 2. Electrophoresis of the dRT-PCR product on a 1% agarose gel using specific primers for CABYV and
CYSDV. A :Molecular marker (100bp, Fermentas), Lanes 1, 2, 3, and 8: Represent samples infected with both viruses,

Lane 4: Represent sample infected with CYSDV alone, Lanes 5, 6 and 7: Represent samples infected with CABYV

alone.
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Table 3. Mean percentages of infection by Cucurbit yellow stunting disorder virus and Cucurbit aphid-borne yellows

virus.
Treatment Treatment Mean _Percent of CABYV Mean Percent _of
number Infection CYSDV Infection
1 - Malch — Elicitor! (Control) 30.2@ 19.632
2 + Malch - Elicitor 31.36°2 17.568
3 - Malch + Elicitor 2-4 leaves 28.05 1742
4 + Malch + Elicitor 2-4 leaves 23.6° 15.038
5 + Malch + Elicitor in two stages? 23.46° 15482

Different letters in the column indicate significant differences in LSD test at 0.05 level.
The symbols (+) and (-) respectively indicate the use and non-use of elicitor.
2The two stages of elicitor application include the transplant and 2-4 real-leaves stage application.
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Table 4. Mean crop yield of treatments in kilograms per hectare

Treatment number Treatment

Crop Yield (kg per hectare)

+ Malch — Elicitor

g B~ W DN

- Malch — Elicitor* (Control)

- Malch + Elicitor 2-4 leaves
+ Malch + Elicitor 2-4 leaves
+ Malch + Elicitor in two stages?

20602 °
22643 P
22085°

23506
278802

Different letters in the column indicate significant differences in LSD test at 0.05 level.
The symbols (+) and (-) respectively indicate the use and non-use of elicitor.
2The two stages of elicitor application include the transplant and 2-4 real-leaves stage application.
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