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ADVANCESIN CONTROL OF YELLOW LEAF SYNDROME

S. Schenck

SUMMARY

Yellow Leaf Syndrome (YLS) of sugarcane is now known to be caused by a virus,
Sugarcane Yellow Leaf Virus (ScYLV). It isaphloem-limited luteovirus that is transmitted
by two aphid species. Recently developed diagnostic techniques have allowed researchers to
screen for the virus and to determine its distribution in commercial varieties in Hawaii. The
virus is more widespread than previousdy thought and many fields that remained
symptomless were found to be infected. Research is continuing to determine the effect of the
viruson yield in both YLS and symptomless plants of several varieties.

INTRODUCTION

Yellow Leaf Syndrome is the name given to a disease that appeared in Hamakua on
variety 65-7052 in 1989. Midribs of affected plant leaves were bright yellow and leaf die-
back progressed from the tips downward with increasing browning of the entire leaf. Whole
fields of 65-7052 were yellow. At that time it was not known whether it was caused by an
infectious agent or whether there was a nutrient or toxicity problem. Subsequently, the same
symptoms were reported from other countriest.35 and especially Brazil where it is still
causing significant yield lossess. It is now thought that the problem has been present for
many years and was earlier reported under various other names.

Much research has been devoted to YLS over the last few years and at a recent ISSCT
sugarcane pathology workshop in South Africa scientists discussed their results and
compared ideas from the various countries. The disease is now known to be caused by a
virus, Sugarcane Yellow Leaf Virus, in the luteovirus group of viruses.
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SUGARCANE YELLOW LEAF VIRUS

A virus was sispeded asthe caiseof YLS when it was obseved that the diseasevas
transmitted throughsea cane and when ha water treament of the see dd na cure it of the
YLS. Subsequently, virus particleswere obsaved in sugarcane leaveswith YLS by means
of eledron microsampy35. The virus particles ae icosohedral (balls with 20flat trianguar
facds) abou 25 rm in dameter and are cnfined to the phloem tissue of the plant45. Their
genetic material is a sngle grand d RNA. The virus has been named Sugarcane Y ellow
Led Virus and belongs to a group d viruses cHed luteovirusesthat frequently cause
yellowing symptoms in their plant hostss. So far, two aphid spedes have been found to
transmit ScYLV from plant to plant; the sugarcane ghid, Melanaphis sacchari, and the @rn
led aphid, Rhopalosiphum maidis34. Both insed spedes ae preseit in Hawaii. Infeded
plants do nd aways show YLS symptoms, egpedaly if the plants ae dressfree ad
growing vgorously. Obsevations to date sugged that YLS symptoms gpea most often in
virus-infeaed pants when they are under water stressor other stress ondtions. ScYLV has
now been olseaved, either saologcdly or microscopicdly, to be assciated with YLS in
many courtries In some casesother yellowing symptoms have been confused with YLS,
but the YLS symptoms of ScYLV-infeded plants ae distinctive. A similar looking dsease
in South Africais caisad by a phytoplagna2.

RESEARCH RESULTS

Althoughthe virus caana be diminated from infeded plants by ha water treament, we
have sicceeled in curing dants by pladng them in awarm (40°C) incubator for two weeks
followed by meristem tip tissuue ailture and regeneration d plantlets. This is atime
consuming procedure and would be too expensive for large-scde use

Dr. B. E. Lockhart of the University of Minnesota first obseved ScYLV particlesin
plants with YLS using eledron microsapy and subseguently developed an antiseum that
can be usal to dagnosethe virus in pants. A modificaion d this technique using tissue
imprints on ntrocdl ulosemembraneshasbeen used succes$ully in Hawaii and elsevhere to
saeen large numbers of plants for preseice of the virus3. Ancther diagnostic technique
using pdymerase tain readion was developed by Dr. M. Irey of the United States Sugar
Corp3. Thesenew diagnaostic techniquesmake it posgble to identify and study the dfeds of
virusinfedion.

Surveys of the Hawaii an sugarcane plantations (Table 1) were caried ou using the tisaue
blot immuncassg technique (TBIA). ScYLV was foundin al of the main commercial
varieties athough some were more extensively infeded than atherst. Variety 784153
remains hedthy in most locaions whereit isplanted. Contrarily, no unnfeded source of 87-
4094 wasfound. Plants have now been regenerated from meristem tip tissue allture of 87-
4094 and so far appea to be virusfree Varieties 657052 and 736110 are infeded
throughou Hawaii, athougha few uninfeded locaions were foundin wegd Maui. Both
infeded and urinfeded sourcesof 77-4643were found. Therefore, it appeas that sugarcane
varieties diff er in their susceptibility to the virus. They also appea to dffer in degree of
symptom expresson. Variety 657052 was the first to show extensive YLS and was later
found byeledron microsoopy to cary alow concentration d virus particles The oppaite
wastrue for 73-6110,which dd na show symptoms and wasthoudht to be regstant to the
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disease Later reseach with eledron microscmpy and saologicd diagnostics $1owed it to be
extensively infeded and to contain high concentrations of virus. Eventually, YLS symptoms
did appea in 736110 une@r stress ondtions.

Studies ae now underway to meagsire the dfed of the virus on gowth and yield of
severa varieties Braalians have recorded yield lossesdue to ScYLV and it seens likely
that extensive led yellowing and infedion d phloem tissue would have adetrimental effea
on sugarcane growth, bu it is not yet known whether infeded, bu symptomlessplants ae
affeded or to what degree Transmisgon studiesusing the ghid veaors will enable us to
determine whether there ae varietal diff erencesin susceptibility and symptom expresson.

Surveys ae underway to identify any alternate plant hosts of SCYLV that could save as
natural resevoirs of the virus. Weels, eedaly grasses iad sugarcane relatives are being
teded. So far, only a few sugarcane relatives have been foundto be infeded. These &
Saccharum robustum, S, officinarum, S. sinensis, and S. spontaneum. None of the Erianthus
spedesor grasseseded so far caried the virus.

The objedives of continuing reseach into YLS in Hawaii, the mainland and in ather
courtries ae to determine the lossesdue to ScYLV infedion, identify redgstant or tolerant
sugarcane varieties determine the dfed of environmental condtions on symptom
expresson, and prevent or redrict spread of the virusto urinfeded sugarcane.
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Table 1. Survey of Hawaiian sugar cane varietiesfor ScYLV

Variety Location No. of sites YLV YLS symptoms
H65-7052 Maui 3 positive yes
H65-7052 W. Maui 12 negative no
H65-7052 W. Maui 2 positive no
H65-7052 Oahu 4 positive yes
H72-1365 Kauai 11 positive no
H72-1365 Oahu 4 positive no
H73-6110 Maui 7 positive yes
H73-6110 W. Maui 8 positive no
H73-6110 W. Maui 1 negative no
H73-6110 Oahu 2 positive no
H74-4527 Kauali 5 positive no
H74-4527 Oahu 2 positive no
H77-4643 Kauai 2 positive no
H77-4643 W. Kauai 6 negative no
H77-4643 W. Kauai 1 positive no
H77-4643 Oahu 2 positive no
H77-4643 Oahu 3 negative no
H78-4153 Maui 9 negative no
H78-4153 Kauai 1 negative no
H78-4153 W. Kauai 3 negative no
H78-4153 W. Kauai 1 positive no
H78-4153 Oahu 4 negative no
H87-4094 Maui 1 positive yes
H87-4094 Kauai 6 positive no
H87-4094 W. Kauai 1 positive no
H87-4094 Oahu 4 positive no




