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Abstract

A survey of sugarcane yellow leaf disease (SCYLD) was conducted in the Philippines. Sugarcane (Saccharum spp.) tissues
showing the typical SCYLD symptoms were collected from eight provinces. Reverse Transcription Polymerase Chain Reaction
(RT-PCR) identified ScYLV in samples from Batangas and Cebu, Philippines while there was no phytoplasma detected. ScYLV

was able to transmit the disease using infected setts.
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Sugarcane Yellow Leaf Disease (SCYLD) is known to be
caused by Sugarcane yellow leaf virus (ScYLV) and sugarcane
yellow leaf phytoplasma (SCYP) (Cronje et al. 1988; Schenck
and Lehrer 2000). Although similar symptoms were reported to
be caused by sugarcane white leaf phytoplasma in Thailand
(Soufi et al. 2013). SCYLD is characterized by apparent
yellowing of the leaf from the midrib that further leads to ne-
crosis. Necrosis appears first on the older leaves. The lower
surface of the midrib turns from green to bright yellow or pink
or reddish. Dwarfism of the terminal internodes may also be
observed (Lehrer and Komor 2008).

ScYLV is a Polerovirus belonging to the family Luteoviridae
having monopartite, non-enveloped, isometric particles of 24—
29 nm diameter. The virus consists of single-stranded positive
sense linear RNA genome (5900 nucleotides), icosahedral sym-
metry made of 180 coat protein units, with six open reading
frames (ORFs 0,1,2,3,4, and 5) (Rott et al. 2008). So far, there
are 9 ScYLV genotypes known to occur in the world with great
genetic diversity within species (Abu Ahmad et al. 2006a). The
virus is efficiently transmitted by insect vectors, sugarcane aphids
(Melanaphis sacchari) in a persistent, circulative manner (Rott
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et al. 2008). Aside from M. sacchari, corn leaf aphid
(Rhopalosiphum maidis) and rice root aphid
(R. rufiabdominalis) are also known potential vectors of
ScYLV. There is no reported mechanical transmission of
ScYLV, however the virus can be transmitted by infected setts.
Aside from sugarcane, ScYLV was successfully inoculated using
viruliferous aphids on barley, sorghum, wheat, maize, sweet
com, and oats. A field planted with infected seeds is expected
to suffer a yield loss of about 10-40% of total sugar yield
(Rassaby et al. 2004).

In the Philippines, there had been cases of ScYLV detected
from plants exhibiting SCYLD symptoms (Abu Ahmad et al.
2006b; Chatenet et al. 2001). Although little is known about the
incidence and areas affected by the disease in the country. This
study aims to confirm the presence of ScYLV and SCYP as a
causal pathogen of ScYLD in the Philippines, determine the
areas where the disease is present and find evidence of sett trans-
mission of the virus.

Survey and collection was done at major sugarcane mill prov-
inces; Batangas, Cavite, Negros Oriental, Negros Occidental, Tlo-
ilo, Cebu, Davao and Bukidnon in the Philippines (Sugar
Regulatory Administration 2015). A total of 3 municipalities
per province were randomly selected for sampling. Two fields
were observed per municipality for a total of 6 fields per prov-
ince. At least 100 representative plants regardless of symptoms
were observed per field. Sampling was performed following a
“W-shaped’ path covering the entirety of the fields (Lin et al.
1979). Any type of discoloration, necrosis and stunting symp-
toms were recorded and photo-documented. Leaf samples were
collected and brought to the laboratory. A total of 100 samples
exhibiting one or more typical SCYLD symptoms (yellowing of
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the midrib, stunting and necrosis) were selected per province for
Reverse Transcription Polymerase Chain Reaction (RT-PCR)
detection of ScYLV and nested PCR detection of phytoplasma.
Stalk samples were collected for seed transmission study.

Representative cane stalks corresponding to the samples
used in the RT-PCR assay were tested for sett transmission
under greenhouse conditions. One-eyed setts measuring ap-
proximately 100 g were transplanted in plastic pots (13 cm
diameter by 10 cm depth) containing 1 L sterilized sandy loam
garden soil medium. Uninfected VMC86-550 setts were also
planted in the same conditions as negative control. Plants were
maintained in screen cages, watered and fertilized (Complete
14-14-14). Chemical applications of Mancozeb, Thiotexam
and Methomyl were used to prevent fungal and insect contam-
ination. Discoloration, necrosis and qualitative plant growth
were recorded monthly starting from germination until
12 months after transplanting. Leaf samples were collected
at 4 months after transplanting and were subjected for virus
detection using RT-PCR assay. (Arocha et al. 1999; Li et al.
2007)

RNA Extraction of 800 representative leaf samples were
done using the TRIzol™ reagent (Invitrogen, USA) method
for plant virus RNA (Chomczynski and Sacchi 1987; Xiang
et al. 2001). Reverse transcription was done using Invitrogen
Superscript III Reverse Transcriptase (Invitrogen, USA) fol-
lowing the manufacturer’s instruction. Detection of ScYLV
was done with RT-PCR using primers set YLS111 (forward:
5-TCT CAC TTT CAC GGT TGA CG-3') and YLS462 (re-
verse; 5'-GTC TCC ATT CCC TTT GTA CAG C-3') coding
for the coat protein region at approximately 350 bp (Abu
Ahmad et al. 2006a; Comstock et al. 1998). Leaves from
uninfected VMC 86-550 sugarcane plants were used as neg-
ative check and a ScYLV positive sample from the sugarcane
post-entry quarantine was used as positive check. DNA ex-
traction of the same set of samples was done using a CTAB
extraction based on the protocol of Honeycutt et al. (1992) A
nested PCR assay using P1(forward: 5'-AAG AGT TTG ATC
CTG GCT CAG GAT T-3') and P7 (reverse: 5'- CGT CCT
TCA TCG GCT CTT-3’) universal primers was done to detect
phytoplasma (Valarmathi et al. 2013; Youssef et al. 2017).
Leaves from uninfected VMC 86550 sugarcane plants were
used as negative check and a cassava witches broom (CWB)
phytoplasma infected papaya sample from the Institute of
Plant Breeding, University of the Philippines Los Banos
(IPB-UPLB) was used as positive check. PCR products that
yielded positive detection were sent for gene sequencing to
Apical Scientific (Malaysia). NCBI BLAST search was then
done using the resulting sequences.

RT-PCR assay of 800 representative samples using
YLS111/462 primers detected ScYLV from two areas,
Batangas and Cebu. Expected band size of ~350 bp was am-
plified from 2 out 100 samples from Batangas and 1 out of 100
from Cebu. Both positive samples from Batangas exhibited

@ Springer

apparent yellowing of the midrib upon collection and came
from the same field. The positive sample in Cebu exhibited
apparent yellowing of the midrib with reddish discoloration
on the underside of the leaves upon collection. While PCR
detection using P1/P7 primers did not yield any positive
results.

Plantlets grown from infected setts collected in Batangas
and Cebu exhibited apparent yellowing in the midrib of the
youngest leaves at 4 months after transplanting (Fig. 1). RT-
PCR detection using YLS 111/462 primers confirmed that the
virus was transmitted in 1 out of 5 setts and 3 out of 5 setts for
Batangas and Cebu stalk samples, respectively. Sequences
from Batangas and Cebu were sent to the NCBI database with
the GenBank accession numbers MT267538.1 and
MT267539.1. Blast search results of these sequences exhibit-
ed 100% identity and 98—-100% query cover with coat protein
sequences of SCYLV from other sugarcane growing countries;
China, Brazil, Mauritius and Peru.

Survey and detection proved that Sugarcane yellow leaf
virus (ScYLV) is present in Batangas and Cebu at very low
incidence (<2%). This affirms with the study of Chatenet et al.
(2001) where they detected ScYLV from samples collected
from sugarcane-growing countries including the Philippines.
The incidence of ScYLV remained low even after two de-
cades of its first report in the Philippines. This can be attrib-
uted to the slow spread of ScYLV at only 2—5 m each year on
sugarcane fields via aphid vectors (Schenck and Lehrer 2000;
Rassaby et al. 2004). Also disease screening and quarantine
programs in the country could have controlled introduction or
movement of infected materials (Dela Cueva and Samaco
2017; Paniza et al. 2020). It could also be noted that the survey
did not include asymptomatic plants thus incidence could be
higher as some ScYLD infected plants do not exhibit symp-
toms (Chatenet et al. 2001). Infected canes exhibited the abil-
ity to transmit the disease using propagative setts which have
the potential for a higher rate, and long distance spread of the
disease (Chinnaraja and Viswanathan 2015; Lehrer et al.
2007). Detection with P1/P7 primers did not prove any

Fig. 1 Four months old sugarcane leaves a positive for Sugarcane yellow
leaf virus (ScYLV) in comparison with an b uninfected plant
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presence of any phytoplasma in the samples exhibiting
yellowing symptoms.

This study confirmed the presence of sugarcane yellow leaf
virus (ScYLV) in the Philippines. At the time of collection,
2018, ScYLYV is present in the country at a very low incidence
(<2%). The spread of the disease appears to be very slow since
the first report of this disease in 2001. The risk of an outbreak
may be small however its ability to transmit disease through
infected stalks is worth noticing for quarantine purposes.
Therefore, immediate disease and virus management could
be done to eradicate the disease while the incidence is low.
Screening of planting materials for SCYLV can be done using
YLS111/462 primers. Although there are a lot of primer sets
for detecting ScYLV, this primer pair is able to amplify the CP
gene of ScYLV with high reliability and for routine detection
assay. Elimination and additional prevention can also be done
by using tissue cultured planting materials (Parmessur and
Saumtally 2002). Aside from virus-free planting materials, a
more widespread survey can be done to cover more sampling
sites across sugarcane-growing areas in the country.
Asymptomatic plants may also be tested as some cases of
plants infected with ScYLV does not show symptoms
(Chatenet et al. 2001) Further studies investigating the phy-
logeny of the disease can also be explored for further under-
standing of the disease. A deeper understanding of known and
other potential insect vectors and seed transmission can also
be elucidated under controlled conditions. Finally, formula-
tion of effective and integrated management strategies should
be done to prevent the spread of the disease.
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