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Abstract. Hydroponic melon is a method of cultivating melons and grown in a greenhouse. The
melon cultivation has problems, namely plant diseases, even in a closed greenhouse. The melon
plant disease caused huge losses in melon cultivation until the melon plants died. The purpose
of this descriptive study was to identify the cause of the melon plant disease. Samples of sick
melon plants were taken and grown on PDA media in the laboratory. The fungus that grows is
identified based on the literature. The identification results showed that the main disease causing
hydroponic melon plants in the greenhouse was the fungus Fusarium oxysporum f.sp. melonis.
The fungi have crescent-shaped macroconidia with 1-3 septa, hyaline, thick walls, and form
chlamydospores that are spherical in intercalary and hyaline.

1. Introduction

Melon is one of the important horticultural crops belonging to Cucurbitaceae family in the world
especially in tropical country because it contains several important compounds for human health [19].
Fleshy fruit structure is one of the main factors that determine consumer preference. Melon began to be
cultivated by farmers both in open land or in greenhouses. This is because the need for melons by
consumers has not been fulfilled. Melon production in Indonesia is still low at 129,147 tons in 2021
with the largest melon grower in Indonesia located in the province of East Java [4]. Melon production
decreased by 6.54% compared to melon production in 2020 of 138,177 tons. The average consumption
of Indonesian people for fruits in 2020 is 88.56 grams/capita/day, a decrease of 1.4 percent compared to
2019.

Some of the diseases found in melon cultivation include angular leaf spots [3], powdery mildew [6],
and Fusarium wilt [5]. Melon losses due to the main disease become increase [22]. Melons grown in
greenhouses also get disease attacks even though they are planted in closed spaces. The losses caused
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by plant diseases in melon cultivation in greenhouses are quite large, especially plant diseases caused
by soil-borne pathogens. Even melon plant diseases can cause plant death [20, 2].

Several measures to control melon plant diseases have been carried out, especially by applying
chemical pesticides [1]. Other control methods that can be applied include planting disease-resistant
cultivars, warm water treatment, garden and plant sanitation, and biological control [12,17]. However,
appropriate control techniques are needed as long as the cause of the disease is known or identified [10].
Knowledge of the causes of melon plant diseases, especially those grown in greenhouses, is very
important to know, so that appropriate control measures can be taken. Therefore, a descriptive study
was conducted with the aim of knowing and identifying the causes of disease in hydroponic melon plants
in the greenhouse.

2. Materials and Methods

Descriptive research was conducted by taking purposive random sampling of hydroponic melon
plants with symptoms of disease and the surrounding soil, which were grown hydroponically in a
greenhouse, Flos Hidroganik, Bansari Village, Bansari District, Temanggung Regency, Central Java
Province, at an altitude of 1,000 m above sea level.

Preparation of samples

Samples of diseased melon plants were taken from the stems, leaves, and roots of melon plants. The
sample is then put into a paper bag and labeled, ready to be taken to the laboratory. Soil samples were
taken from around sick melon plants at random as much as 0.5 kg per sample and put in a plastic bag
and labeled.

Working with the samples

Samples of diseased plant parts were then washed with running water, drained on filter paper, then
the surface was sterilized with 70% alcohol and rinsed with sterile water several times to remove excess
alcohol. The sample was then sliced into small pieces measuring 0.5 cm by including the diseased and
healthy parts. Next, the samples were placed on PDA media in Petri dishes aseptically and incubated at
room temperature for 5-7 days [20].

The soil sample was weighed as much as 1 g and dissolved in 9 mL of sterile water in a test tube,
then homogenized and 1 drop was taken and placed on PDA media in a Petri dish and leveled with L
glass. The samples were incubated at room temperature for 5-7 days.

The fungal colonies that grew were then purified by growing them on new PDA media for further
identification. Fungal colonies were also grown on inclined PDA media in test tubes to be stored for
further activities.

Identification

Identification was done by taking the fungal colonies that grow and placing them on the glass object
after it had been dripped with water and covered with a cover glass. Then observed under a microscope
at low magnification. Observations were made on conidia or spores formed and then compared with the
literature [7, 23].
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3. Result and discussion

3.1. Result and discussion

Hydroponic melon cultivation in a greenhouse shows symptoms of disease and even causes plant death
(Figure 1). Symptoms of the disease are in the form of necrotic spots on the stem, starting from the base
of the stem and spreading to the scion, followed by yellowing of the leaves (Figure 1a), and finally the
leaves turn brown (Figure 1b), wilt and die (Figure 1c).

stolons and leaf yellowing, b. leaves turn brown, and c. dead plant.

Based on the observed hydroponic melon plant disease symptoms, these symptoms refer to the
symptoms of Fusarium wilt disease. This is in accordance with the opinion that Fusarium wilt is
characterized by loss of turgor pressure in the vine. The vines recover in the evening, but eventually die
completely. Early symptoms often include a dull grey-green appearance of the leaves, followed by loss
of turgor and wilting. After dying, the leaves turn yellow and eventually die. Wilting usually begins in
older leaves and progresses to younger leaves. Early symptoms often appear when the plant begins to
tangle, and wilting occurs on only one stolon, leaving the rest of the plant seemingly intact [9].

Symptoms of wilting in hydroponic melon plants start from the lower stolons to the top. This is the
character of the attack of soil-borne fungi, which can live and survive in the soil for a long time [8]. The
fungus infects melon plants through the roots and the fungus is carried into the greenhouse, among
others, through the planting medium. The planting medium used is cocopeat. According to [16], isolated
fungal pathogens grown on cocopeat medium to test their survivability on the medium have positive
growth on cocopeat indicating that cocopeat is a suitable medium to host both pathogens.

The fungus penetrates the roots through the hyphae and colonizes the cortex by intercellular and
intracellular growth. After reaching the vascular tissue, it spreads rapidly through xylem vessels, causing
typical withering symptoms [15].

3.2. Identification of the melon disease

Based on the isolation results from the sample, it was found that the fungal colonies were white at the
beginning of growth (Figure 2), then with increasing age the fungal colonies would become brownish.
Colony growth was rapid. Colonies appeared like cotton fibers, white, aerial growth, and centered from
the isolated source.
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Colonies of F. oxysporum on PDA media were white and in accordance with the opinion of [7], who
stated that colonies of F. oxysporum grew rapidly and the surface mycelium was abundant and bulging,
white in color although generally purple or violet tinge. [11] stated that colonies of F. oxysporum f. sp.
melonis is characterized by dense, white aerial mycelium that
is diffused into the agar.

Figure 2. Fusarium oxysporum colonies on PDA aged 5 days are white.

Based on observations with a microscope, it appears that the shape of the dominant macroconidia
was curved, with both pointed ends, thick walls, and 1-3 septa (Figure 3). In these observations, many
macroconidia were found, while microconidia were not found, but microconidia were found formed at
the tip of the hyphae short stalk. In addition, a round shape was also found which was a fungal
chlamydospore, hyaline, smooth-walled.

Figure 3. Characteristics of microscopic morphology. Description: a. Macroconidia in group,
b. septa macroconidia, c. growth of microconidia, and d. chlamydospores.
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This is in accordance with the opinion of [7, 23], that macroconidia are fusiform, slightly curved,
pointed at both ends, with 3-5 septa. Furthermore, chlamydospores were formed intercalary or terminal
in hyphae, often also on conidia, hyaline, smooth-walled or rough. The character refers to F. oxysporum.
Identification based on morphological characters can be accepted and accounted for. The identification
of the Fusarium species, using their morphological characteristics, was accurate [21]. Referring to the
microscopic character and supported by colony growth, the fungal isolate that causes disease in melons
is F. oxysporum. More precisely, F. oxysporum f. sp. melonis [14, 20].

According to [14, 20], F. oxysporum f. sp. melonis is the main pathogenic fungus that attacks melons,
especially in greenhouses [20]. Supported by [18], that Fusarium wilt caused by F. oxysporum f. sp.
melonis is a disease of melon plants in the greenhouse or in open land which is very detrimental. The
fungus will colonize the xylem vessels and cause stem rot or stem rot symptoms.

4. Conclusion

The identification results showed that the main disease causing hydroponic melon plants in the
greenhouse was the fungus Fusarium oxysporum f.sp. melonis. The fungi have crescent-shaped
macroconidia with 1-3 septa, hyaline, thick walls, and form chlamydospores that are spherical in
intercalary and hyaline.

Acknowledgments

The author would like to say thanks to the Ministry of Education,Culture, Research and Technology
Republic of Indonesia for funding on Matching Fund 2022, LPPM Unsoed, Hendi Nur Seto as founder
of Flos Hidroganik, Dinas Pertanian Ketahanan Pangan dan Perikanan Temanggung Regency and
Rahayu Makmur Farmer Community for supporting this project.

References

[1] Aktar, M.W., D. Sengupta, and A. Chowdhury. Impact of pesticides use in agriculture: their benefits
and hazards. Interdiscip Toxicol. 2009; 2(1): 1-12. DOI: 10.2478/v10102-009-0001-7.

[2] Arie, T. Fusarium diseases of cultivated plants, control, diagnosis, and molecular and genetic
studies. J Pestic Sci. 2019; 44(4): 275-281. DOI: 10.1584/jpestics.J19-03.

[3] Bhat, N.A., K.A. Bhat, M.Y. Zargar, M.A. Teli, M. Nazir, and S.M. Zargar. Current status of angular
leaf spot (Pseudomonas syringae pv. lachrymans) of cucumber: A review. International Journal
of Current Research. 2010; 8: 001-011.

[4] BPS, Badan Pusat Statistik. Produksi Tanaman Buah-buahan 2021.
https://www.bps.go.id/indicator/55/62/1/produksi-tanaman-buah-buahan.html [29 October 2022].

[5] Cal, A.D., A. Sztejnberg, P. Sabuquillo, and P. Melgarejo. Management Fusarium wilt on melon
and watermelon by Penicillium oxalicum. Biological Control. 2009; 51(3): 480-486. DOI.:
10.1016/j.biocontrol.2009.08.011.

[6] de Melo Aguiar, B., J.B. Vida, D.J. Tessmann, R.R. de Oliveira, R.L. Aguiar, and T.C.A. Alves.
Fungal species that cause powdery mildew in greenhouse-grown cucumber and melon in Parana
State, Brazil. Acta Scientiarum. Agronomy Maringa, 2012; 34(3): 247-252. DOI:
10.4025/actasciagron.v34i3.13999.

[7] Domsch, K.H., W. Gams, and T.H. Anderson. Compendium of soil fungi. IHW-Verlag, Eching.
1993; 323-328.

[8] Du, S., P. Trivedi, Z. Wei, J. Feng, H.-W. Hu, L. Bi, Q. Huang, and Y.-R. Liu. The proportion of
soil-borne fungal pathogens increases with elevated organic carbon in agricultural soils. ASM
Journals. 2022; 7(2). DOI: 10.1128/msystems.01337-21.

[9] Egel D.S. and R.D. Martyn. Fusarium wilt of watermelon and other cucurbits. The Plant Health
Instructor. 2007. DOI: 10.1094/PHI-1-2007-0122-01.

[10] Fang, Y. and R.P. Ramasamy. Current and prospective methods for plant disease detection.
Biosensors (Basel). 2015; 5(3): 537-561. DOI: 10.3390/bios5030537.

ISSN: 2808-2702 217


https://www.bps.go.id/indicator/55/62/1/produksi-tanaman-buah-buahan.html

Proceeding ICMA-SURE — 2023
The 5" International Conference on Multidisciplinary Approaches for Sustainable Rural Development

[11] Gordon, T.R., D. Okamoto, and D.J. Jacobson. Colonization of muskmelon and nonsusceptible
crops by Fusarium oxysporum f. sp. melonis and other species of Fusarium. Phytopathology. 1989;
79(10): 1095-1100.

[12] He, D.-C., M.-H. He, D.M. Amalin, W. Liu, D.G. Alvindia, and J. Zhan. Biological control of
plant diseases: An evolutionary and eco-economic consideration. Pathogens. 2021;10(10): 1311.
DOI: 10.3390/pathogens10101311.

[13] Hu, Z.C., X.Y. Shi, X.M. Chen, J. Zheng, A.A. Zhang, H.S. Wang, and Q.S. Fu. Fine-mapping
and identification of a candidate gene controlling seed coat color in melon (Cucumis melo L. var.
chinensis Pangalo). Theor. Appl. Genet. 2022; 135: 803-815. DOI: 10.1007/s00122-021-03999-5.

[14] Lee, W.J., K.S. Jang, Y.H. Choi, H.T. Kim, J.-C. Kim, and G.J. Choi. Development of an efficient
simple mass-screening method for resistant melon to Fusarium oxysporum f. sp. melonis. Res. Plant
Dis. 2015; 21(3): 201-207. DOI: 10.5423/RPD.2015.21.3.201.

[15] Martinez-Medina, A., J.A. Pascual, F. Pérez-Alfocea, A. Albacete, and A. Roldan. Trichoderma
harzianum and Glomus intraradices modify the hormone disruption induced by Fusarium
oxysporum infection in melon plants. Phytopathology. 2010; 100: 682-688. DOI: 10.1094 /
PHYTO-100-7-0682.

[16] Montagne, V., H. Capiaux, P. Cannavo, S. Charpentier, S. Renaud, E. Liatard, C. Grosbellet, and
T. Lebeau. Protective effect of organic substrates against soil-borne pathogens in soilless cucumber
crops. Scientia Horticulturae. 2016; 206: 62-70. DOI: 10.1016/j.scienta.2016.04.035.

[17] Panth, M., S.C. Hassler, and F. Baysal-Gurel. Methods for management of soilborne diseases in
crop production. Agriculture. 2020; 10(1): 16. DOI: 10.3390/agriculture10010016.

[18] Ramos, B., G. Lépez, and A. Molina. Development of a Fusarium oxysporum f. sp. melonis
functional GFP fluorescence tool to assist melon resistance breeding programmes. Plant Pathology.
2015; 64(6): 1349-1357. DOI: 10.1111/ppa.12367.

[19] Rolim, P.M., L.M.”’A.J. Seabra, and G.R. de Macedo. Melon by-products: Biopotential in human
health and food processing. Food Reviews International. 2019; 36(1): 15-38. DOI:
10.1080/87559129.2019.1613662.

[20] Seo, Y. and Y.H. Kim. Potential reasons for prevalence of Fusarium wilt in Oriental melon in
Korea. Plant Pathol J. 2017; 33(3): 249-263. DOI: 10.5423/PPJ.0A.02.2017.0026.

[21] Thompson, R.S., .A.S. Aveling, and R.B. Prieto. A new semi-selective medium for Fusarium
graminearum, F. proliferatum, F. subglutinans and F. verticillioides in maize seed. South African
Journal of Botany. 2013; 84: 94-101. DOI: 10.1016/j.sajb.2012.10.003.

[22] Walsh, K.A., S.D. Bennett, M. Mahovic, and L.H. Gould. Outbreaks associated with cantaloupe,
watermelon, and honeydew in the United States, 1973-2011. Foodborne Pathog Dis. 2014; 11(12):
945-952. DOI: 10.1089/fpd.2014.1812.

[23] Watanabe, T. Pictorial Atlas of Soil and Seed Fungi. 2010; CRC Press, Boca Raton.

ISSN: 2808-2702 218



