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Abstract

In 1988, Eldana saccharina was found for the first time on six sugarcane farms in the Midlands
North area. By 1994, the borer had spread to 32 farms, with a peak of 115 E. saccharina (e)
per 100 stalks. In 2004, a further 14 farms were affected, the worst showing a level of 129
e/100 stalks. This prompted the region in 2005 to embark on an area-wide integrated pest
management (AW-IPM) approach against E. saccharina. This included promoting already
known management practices, resistant varieties, and a habitat management system (push-pull)
to manage E. saccharina in sugarcane. However, uptake of AW-IPM was initially slow, and
by 2009, a further 29 farms were affected. Where appropriate, growers were made aware of
their incorrect varietal disposition, and were advised on planting recommended varieties on
different soil types in the area to minimise plant stress. In addition, areas of high infestation
risk were identified for preventive control measures. The Midlands North Local Pest, Disease
and Variety Control Committee (MNLPD&VCC) continually expanded the push-pull
approach by establishing nurseries for natural host plants of E. saccharina for distribution, and
increased E. saccharina monitoring. Also, the principles of healthy sugarcane, community
engagement, managing sugarcane according to climatic vagaries, and forward planning were
emphasised. The proactive, well-informed and ecologically based area-wide approach that the
region has taken in controlling E. saccharina since 2005 reflects that, despite extensive
droughts and frosts in the past three years, the mean level of this pest in 2015 was 0.17 ¢/100
stalks, with a maximum of 52 e/100 stalks found in only one field.

Keywords: push-pull, community engagement, varietal disposition, agro-ecosystem, plant health, soil
health

Introduction

In the early years of invasion of sugarcane by Eldana saccharina Walker (Lepidoptera:
Pyralidae), it was proposed that this insect, because of its subtropical nature, would not spread
into sugarcane areas which have a mean winter temperature below 16°C (Atkinson, 1979). In
particular, because of the higher altitude and thus cooler climate, sugarcane growing in the
Midlands areas of KwaZulu-Natal was thought to be safe from attack (Atkinson et al., 1981).
However, global warming has impacted on these early observations, and E. saccharina is now
well established in sugarcane in both Midlands South and North (Webster et al., 2005; 2009),
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and has been found in indigenous hosts in the North West, and in sugarcane in the Limpopo
Provinces of South Africa (Assefa et al., 2008).

Recent research on the temperature tolerances of the insect itself has shown that the Midlands
populations living in sugarcane have a lower critical minimum lethal temperature than those
living in the indigenous host Cyperus papyrus L. (CTmin = 2.8+0.4 vs 3.9£0.4°C, respectively;
Kleynhans et al., 2014a). Furthermore, this minimum lethal limit is significantly lower (£4°C)
than that of the coastal and more northern populations of E. saccharina in sugarcane, and it is
genetically controlled (Kleynhans et al., 2014b). This means that E. saccharina in the midlands
is a genetically cold-adapted population, and thus has the ability to invade sugarcane in even
the coldest sugarcane growing areas in South Africa.

Fortunately for the Midlands North sugarcane region, over 10 years ago the local Pest, Disease
and Variety Control Committee (MNLPD&VCC) was aware of the increasing E. saccharina
levels and also recognised that a number of factors contributed to this, which would result in
increasing numbers of the pest, should these issues not be addressed. An integrated pest
management (IPM) strategy was thus formulated and implemented for the region (Webster et
al., 2005). This was complementary to, and fitted in well with the aims of the Sustainable
Sugarcane Farm Management System (SuSFarMS™) (Maher and Schulz, 2003) that the region
was embarking on. Since 2005, the IPM program was expanded to an area wide (AW)
approach, to encompass ecosystems rather than individual farms, and to get farmers in the
region to work together to develop an AW-IPM approach to controlling E. saccharina (Webster
etal., 2009). The Midlands North region was divided into high, medium and low E. saccharina
risk categories, and farmers in these categories were warned of the pest dangers, through group
and individual meetings with the Pest and Disease officer. They were advised on planting the
correct sugarcane varieties on the different soil types in their region, correct harvesting age and
fertilisation regimes, and the use of healthy seedcane in order to improve soil and plant health
(Webster et al., 2009). In terms of E. saccharina management, the Biosecurity Manager
promoted the rehabilitation of wetlands, in particular by promoting the removal of alien
invasive plants, and replanting species that are comparatively more attractive to the pest than
sugarcane. The Biosecurity Manager had seedlings available at meetings, and during visits to
farmers with populations of the pest (Webster et al., 2009).

Since 2009 the AW-IPM program has expanded further, and has now become accepted practice
for many farmers in the region. However, this has needed continual input from the regions
extension staff and researchers, along the lines outlined by Webster et al. (2009). Several new
innovations were put in place to promote AW-IPM, amongst which was the establishment of a
local nursery supplying the indigenous wetland attractant plants for wetland rehabilitation, and
the development of model farms on which other farmers could visit and talk to the model
farmers on the benefits of the AW-IPM approach they had adopted to manage E. saccharina
populations (Cockburn, 2013). This paper will review and discuss these innovations.

The current situation

Ecozones

The ecozones of the Midlands North region, their altitudes, mean temperature and rainfall
ranges are as described in Webster et al. (2009). The whole area, however, has recently
experienced extreme droughts, especially in the winter months of 2014 and 2015. Figure 1
shows the rainfall recorded at Wartburg for 2015. It can be seen that from March through to
November (with the exception of April and July), monthly rainfall was below the long term
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mean. For the remaining months, it was either at the long term mean level or slightly above.
As this is a rainfed area, the sugarcane was subjected to water stress conditions, which have
long been known to increase E. saccharina populations (Conlong and Rutherford, 2009;
Rutherford, 2015).

Rainfall 2015 (Wartburg)
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Figure 1. Monthly rainfall recorded at Wartburg, KwaZulu-Natal, in the Midlands North
region for 2015, compared to the long term monthly mean rainfall.

Varieties

There are fewer varieties planted in the region presently (15; Figure 2) compared to 20 in 2009
(Webster et al., 2009). N12 is still most favoured, making up 50% of the varieties planted. N16
has lost popularity, dropping from being the second most popular in 2009 (18% of the varieties
planted) to only 3% of the varieties presently planted. The third most popular variety in 2009,
N31, is as popular now as it was then (9-10% of the varieties planted). Many of the older
varieties which in 2009 did not make up much of the total varieties planted (Webster et al.,
2009), are not presently planted. There is a tendency for farmers to plant newer varieties, with
N48 and N52 being favoured (10 and 3.5% of the varieties planted, respectively; Figure 2).

There is thus still a preference by growers to plant varieties chosen for their agronomic
properties rather than for their resistance to E. saccharina. It is encouraging to see that N16,
which is susceptible to the pest, has lost favour with growers and that N11, another susceptible
variety, is no longer planted. The only varieties that are still planted in the region which are
susceptible to E. saccharina are N35 and N36 (5% of the varieties planted; Figure 2). Even
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though N21, a variety very resistant to the pest is no longer planted, it is encouraging to see the
swing to the newer intermediate (N37, N54- 9% of varieties planted) intermediate to resistant
(N41, N52- 7% of varieties planted) and resistant varieties (N39- 3% of the varieties planted).
The newer varieties (i.e. from N40 onwards) do have more matching suitable agronomic and
E. saccharina resistance, making them more favoured by growers.

There were no cases where overaged sugarcane fields were not harvested.
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Figure 2. Variety disposition in all ecozones of the Midlands North region in 2015.
Actual percentages are given on the respective bar graphs.

Eldana saccharina

80
60

40

2 /_/-/\_ oo

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

Number of farms

== c|dana farms per year accumulation of eldana farms

Figure 3. Increase in E. saccharina Walker (Lepidoptera: Pyralidae) levels
in the Midlands North Region in terms of number of farms infested
per year, and cumulative number of farms infested since 2000.

During 2015, E. saccharina infestations were recorded on 73 farms in the Midlands North
region. This was a 52% increase since 2008, when only 48 farms were recorded with E.
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saccharina infestations. Not only did the number of farms with E. saccharina increase up to
2015, but so did the number of infested fields (Table 1), especially in ecozones 5 and 6. In their
2009 paper, Webster et al. (2009) warned that even though populations of E. saccharina were
low in these ecozones at that time, the potential or ‘risk’ of a large population of the pest
developing in these two ecozones was high. Table 1 shows that population increases in these
two ecozones from 2009 to 2015 were as predicted, and had the highest percentage increase in
E. saccharina positive fields (700 and 511% respectively) in the whole region. Ecozone 7 had
the next highest increase of E. saccharina infested fields (500%). During 2009 it was regarded
as a low risk ecozone (Webster et al., 2009). Ecozone 9 remained the only ecozone that was E.
saccharina free, and even though infested fields were found in ecozones 10 and 11 in 2009,
none have been found since then (Table 1). The previously highly infested ecozones 1, 2 and
3 did not show as rapid an increase in the number of infested fields, as that observed in ecozones
5to 7. Ecozone 3 showed a continued reduction in the number of fields infested from 2009 to
2015 (Table 1).

Table 1. Percentage increase in fields infested with Eldana saccharina Walker
(Lepidoptera: Pyralidae) in all ecozones since the first infestation in 1998.

Total fields infested with E. saccharina Percentage increase between time periods
Ecozone (1998 TO 2004| 2005 TO 2008 | 2009 to 2016 |combined total | 2005-2008 | 2009to 2016 | combined total
1 39 144 265 448 369 184 448
2 23 26 44 93 113 169 93
3 28 18 13 59 64 72 59
4 12 34 36 82 283 106 82
5 0 5 35 40 500 700 40
6 4 38 194 236 950 511 236
7 0 4 20 24 400 500 24
8 17 16 27 60 94 169 60
9 0 0 0 0 0 0
10 0 1 0 1 100 0
11 0 3 0 3 300 0
Total 123 289 634 1046 235 219 1046
Farms 17 32 150 199 188 469 199

It is not unexpected that E. saccharina populations would increase during drought years such
as those experienced in regions in the KwaZulu-Natal sugar belt (see the South African
Sugarcane Research Institute (SASRI) WeatherWeb site; www.sugar.org.za/sasri) over the past
few years. Further analysis of the extent or the severity of the actual E. saccharina infestations
per field in the Midlands North region over this drought period from 2010 to 2015 is provided
in Figure 4.

Although the incidence of E. saccharina increased from 2009 to 2015 in the Midlands North
region, in that more infested farms and fields were reported in certain ecozones (Figure 3 and
Table 1), there were ecozones that had reductions in the numbers of infested farms and fields
(Table 1). This is contrary to what would be expected to happen with E. saccharina populations
in water stressed sugarcane. Furthermore, under drought situations, one would expect to find
more E. saccharina individuals in stressed plants (Rutherford, 2015). This has not happened in
sugarcane in the Midlands North Region. The mean infestation levels of E. saccharina
increased in ecozones 1 (from just over 0.4 per 100 stalks in 2010 to one per 100 stalks in 2015)
and 6 (from less than 0.2 per 100 stalks in 2010, to just under 0.6 per 100 stalks in 2015) (Figure
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4). In the remaining ecozones they remained similar (below 0.2 per 100 stalks) or even
decreased (ecozone 7) (Figure 4). This is reflected in the longer term annual populations found
from 2000 in the region. In 2011 populations were at an all-time high in ecozones 1 and 2, and
increased in ecozones 5 and 6. However, through the current drought, populations decreased
in the former ecozones, whilst in the latter they remained the same (Figure 5). The overall
infestation in the whole region during 2015 was one of the lowest ever recorded (<0.2 €/100
stalks; Figure 5).
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Figure 4. Mean Eldana saccharina Walker (Lepidoptera: Pyralidae) infestation
(eldana per 100 stalks) in infested fields of the different ecozones in the
Midlands North region during 2010 and 2015.
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Figure 5. Annual mean numbers of Eldana saccharina Walker (Lepidoptera: Pyralidae)
populations (Eldana per 100 stalks) between 2000 and 2015 in the ‘traditionally’ infested
ecozones (EZ) 1 and 2, the ‘newly’ infested ecozones 5 and 6, and all ecozones in the Midlands
North region.
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The lower E. saccharina populations of the Midlands North region is in contrast to those
observed in the Midlands South region (which is climatically similar to the Midlands North
region), and in coastal sugarcane over the same drought period (Singels et al., 2015, 2016),
where numbers of E. saccharina have increased. This can be ascribed to the AW-IPM approach
adopted by farmers in the Midlands North Region over the past 10 years.

Current status of AW-I1PM

The AW-IPM process initiated in 2009 by the LPD&VCC (Webster et al., 2009) has
continually been rolled out. The knowledge based approach of AW-IPM (Conlong and
Rutherford, 2009) has been expedited by the acquisition of another field team and the teaching
of farm staff by the teams, enabling more scouting in the Region. Community buy-in through
regular meetings has continued, where the message of ‘healthy sugarcane means fewer pests
and diseases’ has been continually emphasised. Understanding farmers’ perceptions of pests
and pest management can improve rates of adoption of pest management strategies, in
particular for knowledge-intensive practices such as AW-1PM (Cockburn et al., 2014). To this
end, Cockburn (2013) did such a study in the Midlands North Region, to gauge small and large
scale farmers’ perceptions of pests, AW-IPM and in particular the push-pull, or habitat
management approach as a component of the AW-IPM program against E. saccharina.
Another part of her study was to establish model farms to illustrate the establishment and
benefit of this intervention. The components of the AW-IPM approach adopted by the
Midlands North region to manage E. saccharina are discussed under separate headings below.

Community participation

The participation of the community in the development and maintenance of the AW-IPM
programme (Klassen, 2005) is integral to the management of E. saccharina in the region. As a
result, the regular ecozone and individual farmer meetings continue (Webster et al., 2009). The
Biosecurity Officer organises these, and where new pest infestations are found by the
LPD&VCC inspection teams, the officer goes to the affected grower to point out the
infestation, to inform him and neighbouring farmers about the pest and relevant control
measures, so that they are aware of the danger and have tools to combat it. The innovation
commenced by the LPD&VCC during 2014 to train particular farm workers of individual
farmers as pest and disease scouts has increased the effectiveness of pest surveillance in the
region.

Healthy sugarcane
Soil and variety interaction for healthy sugarcane

By recognising that healthy growing sugarcane is more tolerant to pests and diseases and
environmental stresses, the LPD&VCC continually refines information presented by Webster
et al. (2009) (Table 2), which are used regularly in farmers meetings. This outlines the soil
types present in each ecozone, and sugarcane varieties most suited to the regions in terms of
their abiotic and biotic preferences. The information provides growers with the tools to select
the right variety type for various situations they may encounter on their farms. The improved
variety disposition of the region presented in Figure 2 is testament to the use of the information
presented in Table 2. Table 2 provides the current information and varietal choice in this regard.
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Table 2. Main soil groups of each ecozone of the Midlands North region, and the

suggested varieties to be planted in the different toposequences, microclimates, soils

depths and irrigation types found within each ecozone. Varieties in bold and italic
fonts relate to the toposequences that are indicated in bold and italic fonts.

VARIETY RECOMMENDATIONS FOR THE MAIN SOIL GROUPS
IN THE MIDLANDS AREA - 2016

. Representative soil Deep Not deep L
Soil Group Toposequence form Enough enough Irrigation | EZ
BROWN N16, N48,
HUMIC crest to Nomanci, Inanda, N37,N12, N12
SANDY midslope (long Kranskop, Magwa, N42, N50, §
LOAMS TO cycle) Lusiki N51, N5, | V48 N4l N N
CLAY LOAMS N61, N62 ’ 2
AND N49, N35, 4
ORGANICS footslope — Hgé mgg, N41, N53, N60 3
Natal Group (frost prone) N37 N39 | V48, N39 10
Sandstone, '
Dolerite and
Vryheid valley Champagne NO CANE
Sediments
N12,
BLACK crest to Arcadia, Hgg “jj ' N31,
BLOCKY midslope Mayo,Milkwood, N50, N51’ N41, N36. N37 1
CLAYS (long cycle) Bonheim (red) ’ ' N48, ’ ’
. N61, N62 N41, N48, | 2
Dolerite and N50, N52 N35 1
Pietermaritzburg footslope to Bonheim (non-red), N41, N48, | N41, N48
Shales valley Inhoek, Willowbrook, | N35, N36, , N39,
(frost prone) Rensburg N37, N39 N21
Hutton, Oakleaf (red), N12, N42, N12,N31,
crest to - N48, N50,
. Bonheim (red), N41,
midslope S land (red N51, N52,
(long cycle) ENHENL (80)) N54, N61 N
RED LOAMY Shortlands 0% | N50, N52
SANDS TO N62 N36, N37, | |
CLAYS N41, N48, 2:'
Wide range of N35,
Parent Materials footslope Bainsvlei, Bloemdal, | NaLN48, AL,
N35, N37, N48,
(frost prone) Shepstone N39 N39
N48, N12, N12,
YELLOW- crest to N50, N39, N48,
BROWN midslope Clovelly, Griffin N41, N42, N31,
LOAMY (long cycle) N16, N51, N41,
SANDS TO N61,N62 | N50, N52 | N36. N37
CLAYS ' o4
N41, N48, | <
Natal Group N35 <
Sandsto_ne_, footslope Avalon, Glencoe, AL WA, N41,
Dwyka Tillite frost Constantia. Pined N35, N36, N48. N39
and Vryheid (frost prone) onstantia, Pinedene N39 ,
Sediments
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N12,
crest to mf&
midslope Mispah, Glenrosa N/A N481
(long cycle) N501
NS2, N36, N37,
N48, N50, N40, N41,
GREY SANDS midslope | Catfltfeg S\i‘k'telaf' - | N12,N3o, mgé N43, N48,
TOSANDY | (longcycle) | > oo o 0 | NAL NS4, | oo | N49, N35
CLAY LOAMS el N61, N62 ,
Natal Group .
Granite footslope Sepane, Longlands, | N48, N41, N41,

(frost prone) Westleigh, Wasbank, N35, N39 | N48, N39
Sterkspruit, Estcourt

valley bottom
(frost prone)

N41, N48, NO Don't
N35 CANE irrigate

Oakleaf, Vilafontes, N31, N52, N31,
Tukulu, Fernwood, N12, N48, N50,
Dundee, Witbank N50, N41 | N52, N41

Kroonstad, Katspruit

recent deposits
(long cycle)

(o238 =N V)

Variety N54 unproven in the Midlands. Varieties N61 and N62 very new and unproven.
For more information contact:

David Wilkinson - 033 503 1818 / 082 654 3549

Bruno Eggers - 033 501 1600 / 071 683 2608

Tom Webster, Midlands North Biosecurity Manager - 033 503 1818 / 082 487 9942

Since 2009, green manuring and associated sugarcane agronomic practices have received
increasing acceptance in the Midlands North region. These have contributed to improved soil
health, which has impacted positively on the sugarcane grown on these healthier soils (Rhodes
etal., 2014).

Climatic impacts

Webster et al. (2009) warn of the impact of climatic vagaries on sugarcane growth, and thus
health. The nitrogen (N) mineralising ability, combined with moisture stress and shallowness
in some soils, provide the ideal conditions for E. saccharina infestations (Webster et al., 2009).
They also point out that some soils in the region are silicon (Si) deficient. Fortunately, the
growers of the region are aware of these constraints, and have taken measures, such as green
manuring, to ameliorate these effects. In addition, they are relying more now on analyses of
soil and leaf samples for essential nutrients before making recommendations. Analyses are
done at the SASRI Fertiliser Advisory Service (FAS), and products are applied at the
recommended rates as advised by the FAS based on the samples analysed.

Webster et al. (2009) further warned that the following climate vagaries will impact adversely
on crop production:

Longer dry spells stressing young plant and ratoon sugarcane.
Intense daytime heat causing sugarcane to stress.

Intense thunderstorms causing soil erosion and hail damage.
Extremes of weather affecting labour and mechanical performance.
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e Sugarcane left in the field for too long before going to the mill, because of weather
conditions.

Table 3 summarises the harsher climatic effects experienced in the Midlands North region in
2015, showing the regular occurrence of the above points, which have impacted on crop
production.

Table 3. The dates and types of notable climatic events occurring in the
Midlands North region during 2015, which impacted on the sugarcane crop.

Friday, 16 January 2015 Strong winds, Hail - Pmb, Glenside, Fawn Leas

Friday, 06 February 2015 Hail - Pmb and Greytown

4 and 5 April 2015 Hail damage and strong winds - Seven Oaks and New
Hanover - severe at Ortmann Bros, Dalton area. Very
lodged cane

Friday, 05 June 2015 First frost of season (-5 recorded at Noodsberg Mill.
Possibly black frost as there was no dew and no visible
frost)

Saturday, 06 June 2015 First white frost (-3 recorded at Noodsberg mill)

Monday, 27 July 2015 Second notable frost event

1 and 2 Aug 2015 Third notable frost event

Saturday, 10 October 2015 | High temp and windy-38 to 41°C

8 and 12 December 2015 High intensity storms - some infield damage. Hail damage
at Marchmont/D82 and Lilienthal area

Eldana saccharina management

Stimulo-deterrent diversion (push-pull)

The background to stimulo-deterrent diversion, or push-pull, and its implementation in
sugarcane is provided by Conlong and Rutherford (2009). Its practical implementation as part
of the AW-IPM programme against E. saccharina in sugarcane in the Midlands North Region
is reviewed by Webster et al. (2005, 2009). Despite the reduction in E. saccharina levels in
sugarcane where this approach was used, and the economic benefits shown (Kasl, 2004; Barker
et al., 2006) uptake of this technology was low. Cockburn (2013) also showed this reduction
in borer population when push-pull was used, but in situations where farmers did not manage
their crops well, push-pull was not effective. This study showed it was crucial that push-pull
within an IPM framework be implemented together with good crop management practices.
Further, in a two-year study to determine why farmers were reticent to accept this technology,
despite its benefits, a number of outcomes were relevant (Cockburn, 2013). The first showed
that large-scale farmers have a good knowledge of E. saccharina, IPM and push-pull but that
they needed more practical knowledge for implementation of the strategy. Farmers
recommended experiential learning opportunities such as field days and model farms to get to
know more about this technology. Despite demonstrating a positive attitude towards push-pull,
farmers perceived it to be a ‘hassle’ and this is potentially the biggest barrier to its adoption.
However, with suitable learning opportunities for farmers and good support for planting inputs,
implementation of push-pull is likely to succeed. Cockburn (2013) successfully established
three model farms in the region, on which several farmers’ meetings were held. This, in
addition to one-on-one farmer interviews, and presentations at farmers’ meetings in the region,
remedied to a large extent the cautious perceptions of the farmers. The extension staff have
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built on these meeting, and are regularly in contact with their farmers to promote and continue
with the initiatives of Cockburn (2013).

Further to the initiatives described above, Cockburn (2013) investigated the presence of pests
and beneficial insects inside wetlands adjacent to sugarcane fields. Stem borer surveys in these
wetlands on model sugarcane farms revealed a high diversity of indigenous stem borer and
parasitoid species, including a stem borer species, Pirateolea piscator (Fletcher) (Lepidoptera:
Noctuidae), which may pose a threat to sugarcane in the future (Cockburn, 2013). This will be
dealt with in a more detail in the ‘Monitoring’ section below. These findings, together with a
literature review on the significance of on-farm biodiversity and ecosystem services,
demonstrated the value that wetlands have for pest management on sugarcane farms. Wetland
health assessments were used to develop a tool for farmers to assess and utilise the wetlands
on their farms for improved management of E. saccharina (Cockburn et al., 2013). These
developments, together with the knowledge that E. saccharina prefer to infest wetland sedges
rather than sugarcane (Conlong et al., 2007) and that indigenous parasitoids control this stalk
borer in these wetland plants (Conlong, 1990), have led to the establishment of a wetland plant
nursery in the region. This nursery supplies seedlings to farmers in the region and other
extension areas, in order to rehabilitate wetlands with indigenous sedges on sugarcane farms,
and to replace alien invasive plants. This initiative commenced during 2005, using Cyperus
dives Delile (Cyperaceae) (Webster et al., 2009) and has grown progressively, with Cyperus
papyrus L. (Cyperaceae) also now being supplied. Figure 6 shows the locations of the wetlands
in the Midlands North Region where indigenous sedges have been redistributed since the
initiative began.
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Figure 6. Natural occurrence and redistribution of indigenous wetland sedges in the Midlands
North region ecozones (sedges = predominantly Cyperus dives, but more recently also Cyperus
papyrus (both Cyperaceae); 1-11 = different ecozones).
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Monitoring

Pirateolea piscator has a wide host plant range which includes C. dives and C. latifolius
(Cockburn, 2013), and numerous other sedges and grasses (Moyal et al., 2010). Moyal et al.
(2010) also recorded it from sugarcane, Ong’amo et al. (2006) from maize and Moolman et al.
(2014) from Napier grass (Pennisetum purpureum Schumach.), Phragmites australis (Cav.)
Steud. and Panicum maximum Jacqg. Its polyphagous nature (much like that of E. saccharina)
lends itself to becoming a crop pest should its current habitat be reduced in the Midlands North
Region. It is already regarded as a danger to cereal crops in Africa (Le Rl et al., 2006). Had
the regular surveys for stalk borers in wetlands adjacent to sugarcane not been done by
Cockburn (2013), the presence of this borer in the Midlands North Region would not have been
recorded. This is the cornerstone of good IPM practices, in that all components of an agro-
ecosystem be monitored for potential pests and pest damage, and that they be correctly
identified as soon as they are found, in order to implement control measures quickly. This
principle is being implemented in the regular sugarcane surveys done for E. saccharina by the
MNLPD&VCC survey teams, in that they also record other borers that they find, such as
Sesamia calamistis Hampson (Lepidoptera: Noctuidae).

The annual infestation levels of S. calamistis and E. saccharina, and associated stalk damage
to sugarcane, is provided in Figure 7. The damage rating (average % red per stalk per 100
stalks) (‘red’ refers to the discolouration around borings in the stalk)), the mean number (or
average) of E. saccharina per 100 stalks (ave e/100) is indicated and, since 2005, the mean (or
average) S. calamistis per 100 stalks. This does not necessarily mean that S. calamistis is a
fairly recent introduction to sugarcane in the Region. It has been known to infest sugarcane for
many years, and was previously regarded as a pest of young sugarcane, causing dead hearts
(Carnegie and Smaill, 1980; van den Berg et al., 2015). What it does mean is that it was not
recorded as a pest of sugarcane prior to 2005. With the development of the knowledge-based
IPM approach to E. saccharina control, the LPD&VCC teams were sensitised to the occurrence
of other borers in indigenous hosts and sugarcane, which led to the inclusion of S. calamistis
in the field records. This provided a more accurate reflection of the damage in sugarcane stalks,
which, prior to 2005 was solely attributed to E. saccharina, whereas in fact, around 50% of the
damage was caused by S. calamistis (see post-2005 data in Figure 7). The surveys thus showed
that S. calamistis attacked older stalks to a much larger extent than previously thought
(contributing to overall crop loss), and that it should therefore not only be regarded as a pest of
younger sugarcane. This emphasises how important knowledge is in IPM, as wrong
conclusions can be drawn from erroneous data, and incorrectly identified pest species. This
ignorance could lead to the application of incorrect control measures, at incorrect times, leading
to lack of pest control and possible irreparable damage to components of the agro-ecosystem
being treated.
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Figure 7. Annual summary of stalk borer infestation (2000-2015), as measured by mean Sesamia
calamistis per 100 sugarcane stalks (Ave sesamia/100) and mean Eldana saccharina per 100
sugarcane stalks (Ave e/100), and the annual mean stalk damage, as measured by the red
discolouration around the borings in sugarcane stalks caused by these stalk borers
(Ave %red/st per 100).

Conclusion

The development of the AW-IPM programme against E. saccharina is ongoing and will
become stronger as more knowledge is incorporated into the programme in the Midlands North
region. The advances made prior to, and since 2005 have cemented AW-IPM as a way of life
for the LPD&VCC and the farmers of the region, which will continue to keep E. saccharina
levels low, as long as all the components outlined in this paper are followed. The inclusion of
small and large-scale farmers in the decision making and management processes involved in
AW-IPM is crucial to its success. A strong, community based proactive drive is essential for
the success of AW-IPM and its already established components, but also for new components,
such as the Sterile Insect Technique (SIT) which, by its nature, needs full community
participation, as sugarcane pests such as E. saccharina do not recognise farm, regional,
provincial nor national boundaries. They will be bounded by agro-ecosystems, which have to
be managed as such, recognising the biotic and abiotic components impacting on and
influencing the pest population spread, numbers and biology.
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