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Samples from Swaziland and Mozambicluc were examined 
by either PCM or immunofluorcsce~~cc microscopy (IFM). 
Material I'rom all the othcr countries was examined by IFM: 
again using a polyclonal antiserum to C.~-.I-. For IFM, drops of 
xylem sap extracted I'rom stalks arc dried onto multi-cclled 
slides. These arc then delivered to SASEX for processing 
and cxarnina~ion. 

In most cases, samples consisted o f 2 0  stalks pet- l'icld or sec- 
tion of field, chosen I'rom weaker plants. This biased sam- 
pling was intendccl to increase the likelihood of detecting 
RSD, if present in the field. Larger, randomly collected sam- 
ples of up to 100 stalks were used t o  determine thc pcrcent- 
age of infected stalks in ficlds in  South Africa. Estimates of 
the percentage ol' inkcted stalks per field wcrc possible for 
several other countries, including Zimbabwe. 

Effect of RSD on yield 

Numerous field experitmenth have been conducted by 
SASEX to determine the effects ol' RSD on cane and sugar 
yields. In the widely grown variety NCo376, which is the 
main variety in a number ol' African sugar industries, losscs 
in sugar yicld 01' 20-40% under average rainfcd conditions 
ancl up to 20% under good irrigated conditions have been 
I-ecordcd. Some varieties, such as NI7 and N14. arc more 
intolerant than NCo376 and s~~bstantial losscs have been 
rccordetl in most of the lai-gc number 01' varieties that havc 
been tcstcd (Bailcy and Bcchet, 1986; 1995). The results of 
two recent trials arc shown in Figure I .  

Incidence of RSD and effects on production 

So~rt l l  Aji.ic,cl 

Survcys in the late 1970s showed that approximately 30% of 
f'ielcls in the southern, tainfccl pat-t ol' the South African 
industry con~aincd some levcl 01' RSD. The incidence was 
greater in the northern production area, where the crop is 
grown under l ' ~ t 1 1  irrigalion, similar to conditions in most of 
the othcr induslries discussed. In this northern area in the 
early 1980s. 62% of I'iclds in  Mpumalanga and 40-50% of 
I'iclds in rhc Pongola mill area were inl'ccted (Bailey and 
Fox, 1984; Bailcy and Tough. 199 1). 

In the l a s ~  two decades in  most parts of' the Soulh African 
industry, the mean numbcr ol' I'iclds i n  which RSD was 
detected has declined steadily. In 1997, RSD was detected in  
21 L%, ol' ficlcls in the northcrn area and 6% of fields in  the 
southern area, and (he industry mean was 9%. This was the 
lowest ever recorded. The situation in the industry as a whole 
in 1997 is illustrated i n  Figure 2.  Using EB-EIA, the Illcan 
number of I'ieltls inl'cctcd in 1998 was cstimatcd to be 12%. 

In the southern, rainl'cd area (app~.oxirnatcly 78% of total 
South Al'rican sugar production), intensive surveys havc 
shown that the mcan number 01' inl'ec~cd stalks in l'ields 
whcrc RSD is prcscn~ is low, approximately 1%. With this 
mean levcl ol'stalk infection, yicld losscs in  most parts of thc 
southern area arc now t l ~ o ~ ~ g h t  to he negligible. The cstimat- 
cd mcan numbcr ol'stulks inkctecl in  the northern production 
area in I997 was 7 % ~ ,  and the induslry nican was 2%. In the 
South Al'rican ind~~st ry  as a whole, losscs in 1979 were csti- 

Rainfull in southcrn ancl central Al'ricn is mainly seasonal matcd to be approximately 5%: ol'annunl procluction (Bailey, 
and often erratic. When infected crops arc subjected to mois- 1979). but current losscs arc cstimatccl to be equivalent to 
ture stress l'rorn drought or inadequate irrigation, losscs clue approximately 1% ol' production. 
to RSD can bc dramatic. Reductions in  sugar yielcl ol' 76% 
were rccorded in  variety NCo376 in the drought season 01' Sn'(r"ilnrtl t r r r d  Zir71hrrhbve 

1980-8 1 (Bailey and Bcchct, 1986). A number ol' RSD sut-vcys based on IFM (1992-96) and 

Figure 1. Effect of RSD on cane yield under (a) rainfed conditions at Mount Edgecombe (2R, 1 3 3  months, 1996); (b) irrigated conditions at 
Pongola (2R, 11,7 months, 1997; H = healthy seedcane, RSD = infected seedcane). 
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Intended seedcane ~ommerc ia l~  

. 

l l 

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, 3992-1998 (92 fields with RSD). 

PCM (1998) havc bcen conducted In Swa~iland by SASEX. 
The mean number ol' commercial fields in which RSD was 
rccorded ranged h-on1 15 to 30% (Tablc I ), partly depending 
on the areas surveyed, but the two latest surveys gave simi- 
lar results - means of appl-oximatcly 30% inl'ccted l'icldu 
(Table l). Losses i n  production due to RSD are estimated to 
be approximately 4% of current product~on. 

Year 

Until recently there had bcen little use of' hot water frcatment 
(HWT) in Zimbabwc I'or many years. After a devastating 
drought in the early 1990s the entire industry was rc-cstab- 
lished, starting in 1993. Unfortunately, the scarce sccdcane 
stocks that were available had high levels of RSD and the 
replanting exercise served to spread RSD thl-oughout thc 
industry. Survcys of RSD incidence havc been conductetl hy 
ZSAES since I995 using PCM (Zvoutctc, personal cornmu- 
nication). Survey data from l998 show that more than 80'% 
of commercial cane fields were infected with RSD, and that 
approximately 60% ol' stalks wcrc infectcd (Table 2). 
Reductions in yield in Zimbabwe due to RSD are estimated 

No. fields tested I % fields with R S D  

to be approximately 10% ol'annual production. The situation 
with rcgarcl to sccdcanc ol'f'cl-s some encouragement, with 
20%) ol' ~ntcndcd sou~.ccs bcing infected. 

Otllo. c'oi/trtric.r 
Survcys in  other countries huvc hccn less 1'1-cqucnt, but i t  is 
likely tli;lt the data I-ccorded arc rcprcscntativc of the current 
situations. Eslrcmcly high levels ol' RSD were rccorded at 
both Dwangwa and Nchalo in  Malawi, at Nakambala in 
Zambia, at both Murnias oncl South Nyanza in Kenya, ancl at 
Kinyara in Uganda (Tablc 3). The results indicated that the 
majority of' stalks in  fields whcrc RSD was identified were 
infcctccl. In all these inclustries, Ihc use 0 1 '  HWT to climinalc 
RSD From sccdcanc stocks has Ibccn spol-adic. A I'caturc of 
canc p~.oduction in  most of thcsc industries is the relatively 
short break I'rom canc bcl'orc I'iclcls arc I-cplanted. Losses in 
yields in  these industl-ics probably amount to 10-20% of pro- 
ductio~i. 

1992 

Surnplcs f1-on3 24 I'iclds nf Kilonibcl-o i n  Tanzania were 

Table 2. RSD incidence in Zimbabwe, 1996-98 (7% fields infected and niean % stalks infected for all fields). 

159 22 

Year 

Note: ' the apparent lower incidence in 1997 was due to many samples being fromseedcane and plant cane fields 

No. fields tested % fields with R S D  I % stalks infected 1 

1996 
1997 
1998 
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612 
1 372 
867 

92 
64 ' 
82 

(all fields) 
71 
51 ' 
5 8 
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'I'ahle 3. Incidence of RSD in Zambia, Malawi, Kenya and Uganda, 1993-1998 (% fields with RSD). 

examined in 1998. All were I'ound to he inl'cctccl anrl the 
rcsults indicalcd that most slulks were inl'cctccl. Inl'orm:rtion 
on the status ol' RSD at Mal'ambissc in  Mozambique was 
obtained by one ol' the authors (RAB) o n  a visit in  1991. 
Prior to that t1ic1.c liacl been n o  HWT o n  thc estate 1.01- many 
years. On inspecting I'iclds. the internal nodal symptoms ol' 
RSD wcrc invariably I'ouncl. Samples I'rom 21 number ol' 
I'iclds wcrc brouglic to SASEX I'or conl'irmation by PCM. All 
were li)und to he inl'cctctl ancl i t  was concluded that RSD 
\\/as ubiquitous o n  the cstutc. Tlicsc S C S L I I ~ S  were co~il'ir~ncd 
by f'urthcr sampling in 1998. 11' the survey rcsults arc rcprc- 
scntativc, i t  is estimatecl that reductions in  procluction at both 
Kilornbcro ancl Mal'amhisse cxccccl 20%). I n  contrast, no 
RSD was I'ound in stocks o l ' N  I9 o n  a visit to Maragra estate 
in  southcl-n Mozambicluc in 1997. This cstalc is now being 
rchabilitutcd. 

Discussion and conclusions 

% fields with RSD 

9 8 
54 
46 

67 
74 

96 
57 

82 

Country, area & year 
Zambia (Nakambala, ) 

1994 
1996 + 1997 
1998 

Malawi 
Dwangwa ( l  993) 
Nchalo (1 995) 

Kenya 
South  Nyanza (1 993) 
Murnias (1 993) 

Uganda 
Kinyara (1 997) 

Except I'or Sou~li  Al'rica, RSD is cslimatcd to hc having a sig- 
nificant inipact o n  S L I ~ ~ I -  production in all thc countries ill 

soutlicrn ancl central AI'rica I'rom which survcy data arc 
available. 

No. fields tes ted  

196 
161 
5 0 

36 
62 

196 
391 

50 

Gootl progress has been made in  ~~cducing thc incidence ancl 
economic signil 'ica~~cc 01' RSD in  S o ~ ~ t l i  Al'rica. Tlic main 
Ilclor that has contl-ibutccl to the improvcrl situatio~l in all 
parts of  the inclustry has been the witlcsp~.cacl usc ol'sccdc:rnc 
production schemes Ihasccl o n  HWT. Most ol' the sccdc;rnc 
now pl:untcd is ohtaincd I'rom sou~.ccs that havc hccn tested 
I'or I'rcedom I'rom RSI). 111 all areas, tticrc has hccn a close 
correlation bctwccn t l ~ c  RSD status in  co~nmcrcial ficltls ancl 
the qu;~lity ol'thc sccdcanc plontccl. Further contributing I'uc- 
tors incluclc the i~nprovctl attention givcn by growcrs to 
stubble destruction and ~ h c  grcatcr use of longer brc;tks I'rorn 
c a ~ i c  bctwccn plancings. It is rccommcnclccl that I'iclcls havc a 
break 1'1-om cane ol' at least tlircc monlhs bcl'orc rcplan~i ng. 

Kilombero (1 998) 
Mozambique 

An impel-tan1 I'actor tI1;rt contrihutctl to RSD control i n  South 
Al'rica was the \\,itlcsp~racl p~~blici ty given to rcsc;u.ch results 
on Ihc cl'kcl ol' RSD o n  yields ancl o n  (tic rate al which R S D  

Mafambisse (1 998) 

can sprcatl (U;rilcy ;incl Tough. 1992). The cliagnostic service 
h;ls ~providctl valuable information o n  the RSD situalion at 
I'irl.~ii, ;lrCil i ~ ~ i ~ l  ilid~~stri;~l Ic\~cls, ;IS well as providing specif- 
ic inl'ormation to aid growcrs in mirking practical managc- 
mcnt decisions concerning sccdcanc sourccs ancl plough-out 
I'iclcls. 

Suga~.c;rnc in Swa/iland is p~.ocluccd mainly on large miller- 
cum-planter cstatcs. As in  most other industl-ics in the 
I-egion. tlic pcriotl bccwccn stuhhlc tlcstruction and rcplanti- 
~ i g  is 11x~rIly short. sometimes only a fcw weeks. The indus- 
try Iias liacl a national sccdcanc sclicrnc since the late I970s, 
olx~.atccl by the Swaziland Sugar Association. I n  this, clitc 
sccdc;rnc is produced nl'lcr HWT in  ;In area rcniotc from the 
main p~.ocluction arcas and is L I S C ~  10 establish c ~ ~ n m c r c i a l  
nu~.scrics o n  the cstatcs. l'liis hits been the main I'actor in 
achieving substantial control of RSD cornpal-cc1 with most 
other indlls~~-ics in  the region. r;urtticr ~ ~ r o g r c s s  in Swazilanri 
hclow the current level of approximately 30% I'iclcls inlect- 
et1 ~.cquircs grcatcr attention to stubble dcstr~~ction.  This will 
ncccssitatc longcr hrcaks bctwccn l~lantings than is current- 
ly ~w;rctisctl. 

21 

I n  Zimbabwe. control ol' RSD has been idcntil'ictl as a high 
priority within thc last thrcc years, and a rn;!iol. drive to 
improve sccdca~ie cluality hy grcatcr use ol' HWT is now i n  
prog~css on most cstatcs. The di;rgnoslic service provided by 
ZSAES will he a key I';rctor i l l  achic\~ing success. 

100 

Mt~ior factors impetling a n  improvcmcnt in  the RSD situa- 
tions in the ot11c1- industries mcntionccl arc thc current lack ol 
HWT I';~cilitics ancl the lack 01' local scrviccs for largc scale 
di~rg~iosis. SASEX can provitlc I ' L I ~ ~ I I c I ~  assistance with diag- 
nosis but the clcvclopmcnt ol' local expertise wo~~lcl  assist the 
situation. 

I n  all the inclustries where RSD occurs at high Icvels, attcn- 
lion t n ~ ~ s t  he givcn I O  increasing the duration ol' thc break 
bctwccn planting to niinimisc the sur\iival ol' inl'cctcd vol- 
untccr rcg~'o\vtl). l'liis rccom~iicnclation is likely to meet 
some ~.csista~icc un t i l  its value is s ~ ~ ~ p o r t c d  by local survcy 
and rcscarcli I-csults. 
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