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Abstract

Surveys have shown that ratoon stunting disease (RSD) is
common in most sugar industries in southern and central
Africa. In South Africa in 1998, approximately 12% of com-
mercial cane fields contained some lcvel of RSD infection,
but the mean number ol stalks infected was low. The most
recent estimates of thc numbers of infected fields in other
industries are: Swaziland 30%; Zambia 50%; Kenya,
Malawi, Uganda and Zimbabwc 60-90%; Tanzania and
Mafambissc estate in Mozambique 100%. In some of these
industries the majority of stalks within fields are infected.
Field experiments have shown that RSD can cause reduc-
tions in yield of 15-30% under good irrigated conditions,
and 20-40% under average rainfed growing conditions in
varictics that arc widcly grown in Africa. By integrating sur-
vey data and experiment results, it is cstimated that yield
losses due to RSD in South Africa are equivalent to approx-
imately 1% of current production, but that losses of 10-20%
or cven greater are probable in some of the other industrics.

Minimising the effects of RSD on production should be a
priority throughout the region. To achicve this, attention
must be given to two main factors. Firstly, the consistent
production of hecalthy seedcane through well-managed
schemes incorporating hot water treatment and, sccondly,
improving the cfficiency of stubblc destruction before fields
arc replanted, to prevent RSD surviving in infected volun-
teer plants and spreading to new plantings. In many arcas
this will requirc longer breaks from canc before fields arc
replanted.
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Introduction

The South African Sugar Association Experiment Station
(SASEX) has conducted large scale surveys of RSD inci-
dence in the South African sugar industry since 1977. A

number of other sugar industries in Africa have made use of

the SASEX diagnostic service. Survey data [rom the mid to
Jate 1990s are available from Swaziland, Malawi, Zambia,
Kenya, Tanzania, Uganda and Mozambique. Information on
the status of RSD in Zimbabwe from 1996 (o 1998 is avail-
able from survcys by the Zimbabwe Sugar Association
Experiment Station (ZSAES). From the time of the carliest
surveys it was apparcnt that high levels ol RSD occurred in
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certain parts of the South African sugar industry and in most
of the other industries.

In most sugarcanc industries in Africa production is based
mainly on SASEX-bred varietics. The effects of RSD on
these varictics arc routincly determined by SASEX in field
cxperiments. The magnitude of losses in many varieties
when infected by RSD is known to be large under both rain-
fed and irrigated conditions.

An important leature ol sugarcanc production in most
African sugar industrics is that, traditionally, only short
breaks from cane, somectimes as little as two to four weeks,
arc applied between destroying old crops and replanting
ficlds. Consequently, numerous volunteer plants survive
from old crops into ncw plantings.

This paper summariscs the status of RSD in industries where
surveys have been conducted. By considering survey data
together with estimates ol yield loss in controlled experi-
ments, estimates of the effect of RSD on production in dif-
ferent countries are possible. These estimates are presented
and key lactors necessary (o reduce the economic effects of
RSD are identified.

Survey methods

Surveys of RSD incidence in South Africa have been con-
ducted by SASEX since 1977. Currently, samples from
approximately 7 000 ficlds are tested annually. These include
the majority ol scedcanc sources intended for planting.
Additionally, in all mill supply areas large numbers of com-
mercial ficlds arc selected randomly for survey purposes.

Until recently, surveys of RSD in South Africa were based
on the cxamination, by phasc contrast microscopy (PCM), of
xylem sap extracted from stalks collected in the field (Bailey
and Fox, 1984). PCM is also used on a large scale in
Zimbabwe. In carly 1998, routine diagnosis in South Africa
was changed to an cvaporative binding-enzyme immunoas-
say (EB-EIA), based on a mcthod developed in Australia
(Croft ef al., 1994) and using a polyclonal antiserum to a
local isolale ol Clavibacter xyli subsp. xyli (Cxx).

RSD diagnosis in Zimbabwe in the period 1996-98 was
bascd on PCM (Zvoutcte, personal communication').

"'P Zvoutete, ZSAES. P Bag 7006, Chiredzi, Zimbabwe
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Samples from Swaziland and Mozambique were examined
by either PCM or immunofluorescence microscopy (IFM).
Material from all the other countrics was examined by TFM,
again using a polyclonal antiserum to Cxx. For IFM, drops of
xylem sap cxtracted [rom stalks are dried onto multi-celled
slides. Thesc arc then delivered to SASEX for processing
and examination.

In most cases, samples consisted of 20 stalks per field or sec-
tion of field, chosen from wcaker plants. This biased sam-
pling was intended (o increase the likelihood of detecting
RSD, if present in the field. Larger, randomly collected sam-
ples of up to 100 stalks were used to determine the percent-
age of infected stalks in ficlds in South Africa. Estimates of
the percentage of infected stalks per field were possible for
several other countries, including Zimbabwe.

Effect of RSD on yield

Numerous ficld experiments have been conducted by
SASEX to determine the effects of RSD on cane and sugar
yields. In the widely grown varicty NCo376, which is the
main variety in a number of African sugar industries, losscs
in sugar yicld of 20-40% under average rainfed conditions
and up to 20% under good irrigated conditions have been
recorded. Some varieties, such as N17 and N14, arc more
intolerant than NCo0376 and substantial losses have been
recorded in most of the large number ol varietics that have
been tested (Bailey and Bechet, 1986; 1995). The results of
two recent trials arc shown in Figure I.

Rainfall in southcrn and central Africa is mainly scasonal
and often crratic. When infected crops are subjected to mois-
ture stress from drought or inadcquate irrigation, losses duc
to RSD can be dramatic. Reductions in sugar yield of 76%
were recorded in variety NCo376 in the drought season of
1980-81 (Bailey and Bechet, 1986).
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Incidence of RSD and effects on production

South Africa

Surveys in the late 1970s showed that approximately 30% of
fields in the southern, rainfed part of the South African
industry contained some level of RSD. The incidence was
greater in the northern production area, where the crop is
grown under full irrigation, similar to conditions in most of
the other industries discussed. In this northern area in the
early 1980s. 62% of ficlds in Mpumalanga and 40-50% of
liclds in the Pongola mill arca were infected (Bailey and
Fox, 1984; Bailey and Tough, 1991).

In the last two decades in most parts of the South African
industry, the mecan number ol liclds in which RSD was
detected has declined steadily. In 1997, RSD was detected in
21% of ficlds in the northern arca and 6% of fields in the
southern arca, and the industry mean was 9%. This was the
lowest ever recorded. The situation in the industry as a whole
in 1997 1s illustrated in Figure 2. Using EB-EJA, the mean
number of ficlds infected in 1998 was estimated (o be 12%.

In the southern, rainfed arca (approximatcly 78% of total
South African sugar production), intcnsive surveys have
shown that the mecan number of infected stalks in fields
where RSD is present is low, approximately 1%. With this
mean level of stalk infection, yicld losses in most parts of the
southern arca arc now thought to be ncgligible. The cstimat-
cd mecan number of stalks infected in the northern production
arca in 1997 was 7%, and the industry mean was 2%. In the
South African industry as a whole, losses in 1979 were esli-
mated (o be approximately 5% of annual production (Bailey,
1979). but current losscs are estimated (o be equivalent to
approximately 1% of production.

Swaziland and Zimbabwe
A number of RSD surveys based on IFM (1992-96) and
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Figure 1. Effect of RSD on cane yield under (a) rainfed conditions at Mount Edgecombe (2R, 13,5 months, 1996); (b) irrigated conditions at
Pongola (2R, 11,7 months, 1997; H = healthy seedcane, RSD = infected seedcane).
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Figure 2. Mean incidence of RSD in intended seedcane sources and commercial fields in the South African sugar industry, 1977-1997
(% fields in which RSD was detected); any intended seedcane found to have RSD is not planted.

Table 1. RSD incidence in Swaziland, 1992-1998 (% fields with RSD).

Year No. fields tested % fields with RSD
1992 159 22
1993 291 15
1995 315 15
1996 247 30
1998 330 28

PCM (1998) have been conducted in Swaziland by SASEX.
The mean number of commercial tields in which RSD was
recorded ranged from 15 1o 30% (Table 1), partly depending
on the areas surveyed, but the two latest surveys gave simi-
lar results — means ol approximaltcly 30% infected liclds
(Table 1). Losses in production duc to RSD are estimated to
be approximately 4% of current production.

Until recently there had been little usc of hot water treatment
(HWT) in Zimbabwe for many years. After a dcvastating
drought in the early 1990s the entirc industry was rc-cstab-
lished, starting in 1993. Unfortunately, the scarce scedcane
stocks that were available had high levels of RSD and the
replanting exercise scrved (o spread RSD throughout the
industry. Surveys of RSD incidence have been conducted by
ZSAES since 1995 using PCM (Zvoulcte, personal commu-
nication). Survey data tfrom 1998 show that more than 80%
of commercial cane {iclds were infected with RSD, and that
approximatcly 60% of stalks were infected (Table 2).
Reductions in yield in Zimbabwc due (o RSD are estimated

1o be approximately 10% of annual production. The situation
with regard to scedcance offers some cncouragement, with
20% of intended sources being infected.

Other countries

Surveys in other countries have been less frequent, but it is
likely that the data recorded are representative of the current
situations. Extremely high levels of RSD were recorded at
hoth Dwangwa and Nchalo in Malawi, at Nakambala in
Zambia, at both Mumias and South Nyanza in Kenya, and at
Kinyara in Uganda (Table 3). The results indicated that the
majority of stalks in ficlds where RSD was identified were
infccted. In all these industries, the use of HWT (o ¢liminate
RSD from scedcance stocks has been sporadic. A feature of
cane production in most of these industrics is the relatively
short break [tom canc belore ficlds are replanted. Losses in
yiclds in these industrics probably amount to 10-20% of pro-
duction.

Samples from 24 ficlds at Kilombero in Tanzania were

Table 2. RSD incidence in Zimbabwe, 1996-98 (% fields infected and mean % stalks infected for all fields).
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Year No. fields tested % fields with RSD % stalks infected \
(all fields)

1996 612 92 71

1997 1372 64" 511

19098 867 82 58

Note: ' the apparent lower incidence in 1997 was due to many samples being fromseedcane and plant cane fields.
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Table 3. Incidence of RSD in Zambia, Malawi, Kenya and Uganda, 1993-1998 (% fields with RSD).

Country, area & year No. fields tested % fields with RSD |

Zambia (Nakambala, ) ‘

1994 196 98

1996 + 1997 161 54

1998 50 46
Malawi

Dwangwa (1993) 36 67

Nchalo (1995) 62 74
Kenya

South Nyanza (1993) 196 96

Mumias (1993) 391 57
Uganda

Kinyara (1997) 50 82
Tanzania

Kilombero (1998) 24 100
Mozambique

Mafambisse (1998) 21 100

examined in 1998. All were found to be infected and the
results indicated that most stalks were inlected. Information
on the status of RSD at Maflambisse in Mozambique was
obtained by onc of the authors (RAB) on a visit in 1991.
Prior to that there had been no HWT on the estate for many

years. On inspecting ficlds. the internal nodal symptoms of
RSD were invariably found. Samples from a number of

fields were brought to SASEX for conlirmation by PCM. All
were found (o be infected and it was concluded that RSD
was ubiquitous on the estate. These results were confirmed
by further sampling in 1998. If the survey results are repre-
scntative, it 1s estimated that reductions in production at both
Kilombero and Malambisse cxceed 20%. In contrast, no
RSD was lound in stocks o N19 on a visit to Maragra estate
in southern Mozambique in 1997. This estate is now being
rchabilitated.

Discussion and conclusions

Except for South Africa, RSD is estimated to be having a sig-
nificant impact on sugar production in all the countries in
southern and central Afrvica Itom which survey data are
available.

Good progress has been made in reducing the incidence and
cconomic significance of RSD in South Alrica. The main
[factor that has contributed to the improved situation in all
parts ol the industry has been the widespread use of scedeane
production schemes based on HWT. Most of the seedeane
now planted is obtained rom sources that have been tested
for freedom rom RSD. In all arcas, there has been a close
corrclation between the RSD status in commercial fields and
the quality of the seedcance planted. Further contributing fac-
tors include the improved atlention given by growers to
stubble destruction and the greater use of longer breaks from
canc between plantings. It is recommended that ficlds have a
break from canc of at least three months betore replanting.

An important factor that contributed to RSD control in South
Alrica was the widespread publicity given Lo rescarch results
on the effcct of RSD on yiclds and on the rate at which RSD
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can spread (Bailey and Tough, 1992). The diagnostic service
has provided valuable information on the RSD situation at
larm, arca and industrial levels, as well as providing specif-
ic information to aid growers in making practical manage-
ment decisions concerning scedceane sources and plough-out
liclds.

Sugarcane in Swaziland is produced mainly on large miller-
cum-planter cstates. As in most other industrics in the
region, the period between stubble destruction and replanti-
ng is usually short, sometimes only a few wecks. The indus-
try has had a national scedcanc scheme since the late 1970s,
operated by the Swaziland Sugar Association. In this, elite
scedeane is produced after HWT in an arca remote {rom the
main production arcas and is used to establish commercial
nurscrics on the estates. This has been the main factor in
achicving substantial control of RSD compared with most
other industries in the region. Further progress in Swaziland
below the current level of approximately 30% fields infect-
ed requires greater attention 1o stubble destruction. This will
necessitate longer breaks between plantings than is current-
ly practised.

In Zimbabwe, control of RSD has been identified as a high
priority within the last three years, and a major drive to
improve secdcance quality by greater use of HWT is now in
progress on most estates. The diagnostic service provided by
ZSAES will be a key lactor in achieving success.

Mujor factors impeding an improvement in the RSD situa-
tions in the other industries mentioned are the current lack of
HWT lacilitics and the lack of local services for large scale
diagnosis. SASEX can provide further assistance with diag-
nosis but the development of local expertise would assist the
situation.

In alf the industries where RSD occurs at high levels, atten-
tion must be given 1o increasing the duration of the break
between plantings to minimise the survival of infected vol-
unteer regrowth. This reccommendation is likely to meet
some resistance until its value is supported by local survey
and rescarch results.,
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