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Abstract

Aphid populations were monitored in plots of sugarcane planted at monthly intervals near
Komatipoort and Pongola. The incidence of Sugarcane mosaic virus (SCMV) and Sugarcane
yellow leaf virus (SCYLV) within the plots was also recorded. Aphids were trapped at both
sites throughout the year. More aphids were trapped at Pongola where populations were
highest from November through February, while populations peaked in February at
Komatipoort. Melanaphis sacchari, a vector of SCYLV but not of SCMV, was the most
common aphid species identified at Pongola. SCYLV infection was extensive at this site.
Hysteroneura and Rhopalosiphum species were more common than M. sacchari at
Komatipoort where the incidence of SCMV was higher than at Pongola. H. setariae and R.
maidis are known to be efficient vectors of SCMV. These findings indicate that it is possible
to limit but not prevent the spread of SCMV at Komatipoort by avoiding the planting of
susceptible varieties between November and the end of January. Field data collected since
2000 show mosaic incidence to be highest in December/January planted plots. SCYLV
incidence was high in plots planted from August to February in Pongola and increased
substantially at Komatipoort after one harvest. Planting time would appear to be less effective
in limiting the spread of this disease.
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Introduction

Sugarcane mosaic virus (SCMV) and Sugarcane yellow leaf virus (SCYLV) are spread by
aphid vectors and by planting infected seedcane. Rhopalosiphum maidis and Hysteroneura
setariae are the most common species involved in SCMV transmission (Pemberton and
Carpentier, 1969), while Melanaphis sacchari is the most important and efficient vector of
SCYLYV (Schenck and Lehrer, 2000).

Sugarcane mosaic virus has been shown to cause yield losses of up to 42% in the mosaic-
susceptible variety NCo376 (Bailey and Fox, 1987). Although SCYLV does not appear to
have had an adverse effect on commercial varieties currently growing in South Africa, the
disease reduced ERC yield by 40% in a widely grown variety in Brazil (Lockhart and Cronjé,
2000). Previous research on aphid transmission of viruses in the South African sugar industry
focused on mosaic in the southern parts of KwaZulu-Natal. Based on this research, growers
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were advised against planting and harvesting mosaic-susceptible varieties from mid-October
to the end of January, thus avoiding having young cane growing during the period of peak
aphid activity (Bailey and Fox, 1980; Harborne, 1988).

After an outbreak of SCMYV in Mpumalanga in 2000 and due to the rapid spread of SCYLV at
the SASRI Research Station at Pongola, a study on the aphid populations that occur in these
areas was undertaken. Periods of rapid SCMV and SCYLYV spread were also investigated in
order to refine and build on the current recommendations for the management of virus
diseases in the northern irrigated regions of the industry.

Procedure

Field trials were established at the SASRI Research Stations near Komatipoort and Pongola to
monitor the rate of spread of SCMV and SCYLV in plots planted at monthly intervals, from
August 2005 to March 2006. The plots were cut back at 12 months from August 2006 to
March 2007. Plots were inspected for SCMV and tested for SCYLV infection from October
2005 to May 2006. The 1R plots were inspected and sampled once more in May 2007. Aphid
numbers were monitored using yellow, cylindrical impaction traps. Ten traps were erected
around each of the trial sites, and a further five were positioned along a field edge at sites near
Barberton and Malelane. The traps were changed on a fortnightly basis. Aphids were counted
for a period of one year at Barberton and Malelane and three years at the SASRI Research
Stations. Melanaphis sacchari, Rhopalosiphum sp and Hysteroneura sp numbers were
monitored at the two trials sites.

Results and Discussion

Aphid numbers were highest at Pongola and lowest at Komatipoort in the 2005/06 season
(Figure 1). High numbers were recorded at Pongola from November through February,
peaking in January and declining rapidly in March. Numbers peaked in February at
Komatipoort and Barberton, and in January in Barberton. Although tending to decline after
these peaks at the three sites in Mpumalanga, numbers rose again slightly in autumn.
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Figure 1. Aphid numbers at four sites in the northern irrigated region of the
South African sugar industry (August 2005 to August 2006).
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Aphids were trapped throughout the year at both trial sites (Figure 2). Aphid numbers were
extremely high from November through February in 2005/06 at the Pongola site, but were
lower in subsequent years, although summer peaks were still evident. Melanaphis sacchari, a
vector of SCYLV but not of SCMV, was the most common aphid species identified at
Pongola (Figure 2c¢). While SCMYV incidence was extremely low in 2005/06 (maximum 1%
stools infected in the January-planted plots), SCYLV infection was extensive in all but the
March planted plots. No mosaic was observed in 2006/07 but SCYLYV levels had increased in
all plots. The rapid spread of SCYLV through the Plant Breeding selections at the Pongola
Research Station can be attributed to the high populations of M. sacchari at the site. Based on
these results it is unlikely that planting date will have an effect on SCYLV incidence in
Pongola.

a 140 100 C
PONGOLA X @ Aphids %
120 = X x o X XSCYLV H
J Ty | ® SCMV 80 5
] -
° 100 T 70 >
c X X (@]
& X - 1 - 60 @
S 80 11 S
o
S b - 50 g
g 60 i - 40 O
o] =
2 40 H T30
1 o 2 ® Hysteroneurasp
20 1 g . .
Dplllon gl hopalosiphum <
0 oo iilinnansUyfluydlionn.. 0 ° B Melanaphis sacchari
ASONDJFMAMJJASONDJFMAMJJASONDJFM Other

2005 2006 2007 2008

b 140 100 d

KOMATIPOORT S Aphids 1

120 XSCYLV |-
escwv_|T 80 >
3 100 \ T 700
< %]

o X X 1
5 60 >~
.~ 80 X 0 >
° T5 3
2 60 1,40
c y 9 0 xx 0 <
S 4 T30 2
[ _ L °

X 0 1 - B Hysteroneurasp
20 »
w0 0 nﬂ J“ T10 2 B Rhopalosiphum s
0 Xan ii[lnl:\n nnflle []I] ”:.E.E.D[IEIH[I 0 ° P P P
® Melanaphis sacchari
ASONDJFMAMJJASONDJFMAMJJASONDJFM oth
er
2005 2006 2007 2008

Figure 2. Aphid numbers and SCYLV and SCMYV levels in plots planted at monthly intervals
from August 2005 to March 2006 at the Pongola (a) and Komatipoort (b) Research Stations.
Each plot was harvested at 12 months from August 2006 to March 2007; Proportion of different
aphid species trapped in the Pongola (¢) and Komatipoort (d) trial sites.
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Although aphid populations were low in the 2005/06 season at the Komatipoort site, numbers
increased in 2006/07 and persisted into autumn (Figure 2b). Hysteroneura and
Rhopalosiphum species, some of which are efficient vectors of SCMV, were more common
than M. sacchari at Komatipoort (Figure 2d). The incidence of SCMV was higher at this site
than Pongola with most spread occurring in the plots planted and harvested in November and
December 2006, and low levels in the February and March planted plots (Figure 2b). SCYLV
spread was highest in the December-planted plots and increased substantially in the first
ratoon, with incidence highest in the plots harvested from September 2006 to January 2007.
SCMV spread was highest in the November-December-harvested plots and lowest in the plots
harvested in February and March 2007.

These findings suggest that it is possible to limit but not prevent the spread of SCMV at
Komatipoort by avoiding planting susceptible varieties between November and the end of
January. Aphid peaks occurred at similar times in Malelane and Barberton and data from the
Lowveld Local Pest, Disease and Variety Control Committee surveys since 2000 indicate that
most SCMV transmission occurred in December/January planted plots. The recommendation
to avoid planting mosaic-susceptible varieties from November through January in
Mpumalanga should continue to be applied.
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