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Abstract

One of the major challenges in eggplant (Solanum melongena L.) production in Padang and
Pariaman, West Sumatra, is the prevalence of yellow leaf disease, which is caused by plant viral
infections. The incidence of this disease in eggplant crops in these regions reaches up to 90%,
with a severity level of approximately 53.08%. This study aims to identify the causative virus of
yellow leaf disease in eggplant plants in Padang and Pariaman and to determine the
phylogenetic relationship of the virus with other yellow leaf-inducing viruses previously
reported in the GenBank database. The research involved several stages: field observation and
symptom description of yellowing leaves, viral RNA isolation, cDNA synthesis, DNA isolation,
and DNA amplification (PCR) using specific primers. The CMV 1F/CMV 1R primers (650 bp)
were used to detect viruses in the Cucumovirus group, MJ1/MJ2 primers (320 bp) for the
Potyvirus group, and SPG1/SPG2 primers (912 bp) for the Geminivirus group. Genomic
sequencing and phylogenetic tree analysis were then conducted to determine the genetic
relationships of the identified virus. Field observations in Marunggi, Kuranji, and Sitoga
villages identified eggplant plants showing typical symptoms of Geminiviridae infection.
Molecular identification using PCR confirmed the presence of a geminivirus (912 bp) as the
causative agent of the yellow leaf disease. Phylogenetic analysis revealed that the geminivirus
identified in Padang is closely related to the Tomato yellow leaf curl Kanchanaburi virus
(TYLCVKaV) from Thailand, with a nucleotide similarity of 95.30%. Nucleotide sequence
characterization of surrounding weed species indicated the presence of a virus closely related to
Tomato yellow leaf curl New Delhi virus, with a high similarity of 97.03%.The virus responsible
for yellow leaf disease in eggplant plants in Padang and Pariaman, West Sumatra, was identified
as a Geminivirus belonging to the family Geminiviridae. This virus is closely related to the
Tomato yellow leaf curl Kanchanaburi virus (TYLCVKaV) from Thailand.
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Introduction
Eggplant (Solanum melongena L.) is currently a lucrative crop in the agricultural
sector in West Sumatra. Eggplant production can be disrupted by several factors,
including pest attacks and plant diseases. One of the major challenges in eggplant
production in Padang and Pariaman, West Sumatra, is the prevalence of yellow leaf
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disease, which is caused by plant viral infections. The incidence of this disease in
eggplant crops in these regions reaches up to 90%, with a severity level of
approximately 53.08%.
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Research Method

This research was conducted in Kuranji, Sitoga and Marunggi District. A total of
five yellow leaf virus-infected samples were collected from Padang and another five
from Pariaman, in addition to two weed samples located near eggplant crops in
Pariaman. Tecnic of identification molecular using PCR. Step of identification
molecular. (1) field observation and symptom description of yellowing leaves. (2) Viral
RNA Isolation, (3) cDNA synthesis, (4) DNA isolation, (5) DNA amplification (PCR)
using specific primers, analysis data. Primer (1) CMV 1F/CMV 1R primers (650 bp)
were used to detect viruses in the Cucumovirus group, (2) MJ1/MJ2 primers (320 bp)
for the Potyvirus group, (3) SPG1/SPG2 primers (912 bp) for the Geminivirus group.

Results and Discussion
A survey conducted in eggplant fields in Padang and Pariaman revealed that
yellowing disease symptoms in eggplants included leaf malformation, leaf curling,
mosaic patterns on leaves, chlorosis, vein banding, and vein clearing (Figure 1).

Figure 1. The symptom description of yellowing leaves in eggplant and weed in Padang
and Pariaman

Eggplant samples exhibiting yellowing symptoms collected from the field were
subjected to total RNA extraction using an RNA isolation kit at the Biotechnology
Laboratory, Faculty of Agriculture, Universitas Andalas. The extracted total RNA was
then used for cDNA synthesis of the causative virus via the polymerase chain reaction
(PCR) method. The cDNA was amplified using RT-PCR with SPG primers, MJ
primers, and CMV primers. Among the primers tested, only the Geminivirus-specific
primers SPG1 and SPG2 successfully amplified the target fragment, yielding a DNA
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fragment of approximately 912 bp from both Padang and Pariaman samples exhibiting
yellowing symptoms (Figures 2—-4).
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Figure 2. Visualization of cDNA amplification of eggplant-padang samples using SPG
primers (left), MJ (center), CMV (right)
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Figure 3. Visualization of cDNA amplification of eggplant-Pariaman samples using
SPG Primers
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Figure 4. Visualization of cDNA amplification of eggplant-Pariaman samples using
CMV Primers (left) and MJ Primers (right)

The amplified DNA was sequenced to analyze its molecular characteristics and
to identify the causative virus. Nucleotide sequence similarity analysis of the virus
associated with yellowing symptoms, compared to reference sequences in the GenBank
database, revealed the highest similarity of 95.03% (Padang isolate 2) to Tomato yellow
leaf curl Kanchanaburi virus (TYLCKaV) from Thailand (Figures 5-6). This finding is
consistent with the report by Daulay and Sri (2020), who stated that yellowing disease
eggplants is associated with TYLCKaV, a member of the Begomovirus genus.
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Figure 5. The BLAST sequence data obtained from eggplant sample 2 collected in

Padang
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Figure 6. The phylogenetic tree constructed for eggplant sample 2 from Padang

Nucleotide sequence similarity analysis of the virus associated with yellowing
symptoms in weed plants surrounding eggplant crops in Pariaman revealed the highest
similarity of 97.03% (isolate B6 Ter B1) to Tomato yellow leaf curl New Delhi virus

(Figures 7-8).
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Figure 7. The BLAST sequence data obtained from eggplant sample B6 Ter B1

collected in Pariaman

WW248041 1 1479.2319 Tomato leaf curl New Deit weus solste 16MY 104 segment DNAA corrpiete sequence
MTRI2475 1 14792218 Tomao leaf curl New Delty veus solate 10MY1 segmend DNAA compiete seguence
MWRLEE55 1 14782218 Tomao leaf curl New Dethi wirus ssolate 17MY112A segment DNA-A complete sequence
MW24BG5 1 14792319 Tomats leaf curt New Doty veus molste 17MY 1434 segment DNA-A complete seguonce
MW243550 1 14TR-2010 Tomass leaf curd New Delt wus solste TTMY 1364 segment DHAA complete seguence
NW248673 1 14752312 Tomato leaf curd New Dolts wrus salate 1TMY 1524 segment DRAA compiete sequonce
[Sampet 85 Ter B Terung-Paraman |

MW24867S 1 1479-2318 Tomato leaf curt New Dot wus molste 17MY167A segment DNA-A complete seguence
LCAIE19 1 14792310 Tomato leal curl New Dets veus TaLONDV- IN WV Luf 17 DNA segment A comgiete gencr

MW24B657 1 1480-2320 Tomano leaf curt New Delty werus solate 17MY 1224 cegment DNA A complete seguerce
MTI18380 1 14762319 Tomato eaf curd New Defw wus solate Valsad segment DNA.A compiite seguence

MW248053 1 14792315 Tomaeo leaf curl Mew Delty veus isolte 1 TMY 140A segment ODNA-A compiete sequence
NW245657 1 1479-2219 Tomato leaf curl New Delty wus solate 17TMY137A segment DNA-A complete sequence
MW24BE77 1 14812318 Tomato leaf curt New Delty vieus sotste 1 7MY 1 20A segment DNAA complets sequante
MW24B050 1 1450-2210 Tomato leaf cur New Delty wrus solste 1 TMY 1404 segment UNA.A complete seguence

LCS11TTS 1 14792319 Tomano Jeal curt Mew Deity weus Tal CNDV. BACU-20 DNA sepment DNAA complete sequence

Figure 8. The phylogenetic tree constructed for eggplant sample B6 Ter B1 from

Pariaman

Based on the results of detection and identification, mosaic and leaf curling
symptoms (leaf malformation) as well as vein banding observed in eggplant were
caused by TYLCKaV. In contrast, yellowing symptoms observed in surrounding weed

plants were caused by TYLCV.
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Conclusion

The conclusion of this study is: 1). The yellow leaf disease in eggplant plants in Padang
and Pariaman, West Sumatra, was identified as a Geminivirus belonging to the family
Geminiviridae; 2). This virus is closely related to the Tomato yellow leaf curl
Kanchanaburi virus (TYLCKaV) from Thailand, with a nucleotide similarity of
95.30%; 3).Nucleotide sequence characterization of surrounding weed species indicated
the presence of a virus closely related to Tomato yellow leaf curl New Delhi virus, with
a high similarity of 97.03%.

Acknowledgement
This research was supported by Universitas Andalas through the Beginner Lecturer
Research Grant (Penelitian Dosen Pemula — PDP), under Grant Number:
71/UN16.19/PT.01.03/PDP/2024.

References

Agbala C.C, K B.D, B. O.0.Abdul malik, Aminu S, Chukwu, P.U. Amonye M.C. 2022.
Serological Detection and Distribution of Eggplant Mosaic and Eggplant
Mottled Dwarf Viruses on Eggplant in Kaduna State. International Journal of
Innovative Sciance and Research Technology (IJISRT). Vol 7: (6): 1783-1788.

Aravind Krishnaswamy Rangarajan & Raja Purushothaman. 2020. Disease
classification in Eggplant Using Pre-Trained VGG16 and MSVM. Scientific
Reports. 10: 2322. https://doi.org/10.1038/s41598-020-59108-x.

Beris, D., Malandraki, 1., Kektsidou, O., & Varveri, C. (2021). First report of eggplant
mottled crinkle virus infecting eggplant in Greece. Plant Disease, 2021
(https://doi.org/10.1094/PDI1S-03-21-0611-PDN).

Daulay, SA dan Sri HH. 2020. Identifikasi Begomovirus dan Persepsi Petani terhadap
Penyakit Kuning Terung. Skripsi IPB.
http://repository.ipb.ac.id/handle/123456789/105270

Kintasari, T, Dwi,W,B,S, Sri S, Sri H, H. 2013. Temuan Penyakit Baru Tomatto yellow
leaft curl Kanchaburi Virus Penyebab Penyakit Mosaik Kuning pada
Tanaman Terung di Jawa. Jurnal Fitopatologi Indonesia (JFI). 9(4): 127-131.

Najmi, L. Silvia, P.S, Yaherwandi. 2024. Study of Yellow Leaf Virus Disease on
Eggplant (Solanum melongena L.) in West Sumatera. Agrovigor. 17 (1): 44-
47,

Venkataravanappa, V., Ashwathappa, K., Kallingappa, P., Shridhar, H., Hemachandra
Reddy, P., Reddy, M. K. & Reddy, C. L. (2023). Diversity and
phylogeography of begomoviruses and DNA satellites associated with the
leaf curl and mosaic disease complex of eggplant. Microbial Pathogenesis,
180, 106127. https://doi.org/10.1016/j.micpath.2023.106127.

Wang, S., Chen, B., Ni, S., Liang, Y., & Li, Z. (2024). Efficient Generation of
Recombinant Eggplant Mottled Dwarf Virus and Expression of Foreign
Proteins  in  Solanaceous  Hosts.  Virology, 591,  109980.
https://doi.org/10.1016/j.virol.2024.109980.

-122 -


https://doi.org/10.1038/s41598-020-59108-x
https://doi.org/10.1094/PDIS-03-21-0611-PDN
http://repository.ipb.ac.id/handle/123456789/105270
https://doi.org/10.1016/j.micpath.2023.106127
https://doi.org/10.1016/j.virol.2024.109980

