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POSSIBILITIES FOR THE CONTROL OF SUGARCANE SMUT 
(US TILAGO SCITAMINEA) WITH FUNGICIDES 

By R. A. BAILEY 
South African Sugar Association Experiment Station. Mount Edgecombe 

Abstract Most investigations of the use of fungicides for the control 
Results are described of field trials in which attempts were of Smut have been carried out with setts that were inoculated 

made to control sugarcane smut with fungicides. Smut was by dipping in spore suspensions, either before or after treat- 
successfully controlled in the plant cane crop when seedcane ment with f~ngicides.~~ s> ' Partial control has been reported 
was treated in hot water containing the fungicide triadimefon. for the fungicides Aretan '* pyracarbolid2 and several coded 
Control occurred when treated setts were subsequently either ~ o m ~ u n d s .  ' " h d e r  such ~~ndi t ions  of testing, with the 
inoculated with smut or were planted into soil infested with fungicide in close contact with the smut spores on the setts, 
smut spores. A triadimefonlhot water treatment for the fungicides are most likely to appear effective. However, 
cane is suggested as a means of controlling both smut and complete control has not been obtained in tests with ino- 
ratoon stunting disease (RSD) . In areas where smut is severe culated setts. Little or no work has been reported on the 
this treatment may allow hot water treatment (HWT) to be testing of fungicides applied to healthy or diseased setts that 
used to eliminate RSD and smut from sugarcane also have been planted in the field under severely smut-contami- 
protecting the treated seedcane from subsequent infection by nated 
smut. Materials and Me4hods 

Introduction The six experiments reported in this paper were all con- 
Sugarcane smut (Ustilago scif~minea S~dow) is becoming ducted under irrigated conditions in an arid environment. 

a more i m ~ f i a n t  problem in many cane growing areas of Experiments 1 to 5 were conducted at Big Bend, Swaziland. 
the world. In recent Years smut has spread to the Chribbean In this area smut is endemic and is developing into a major 
and it first appeared in the continental United States in 1978. production problem in variety NCo 376, The experimental 
The disease is COrr~mon in all cane growing ~ountries in site was on a Somerling series soil, a shallow, gravelly clay 
southern and central Africa, where production is largely based loam. The incidence of smut at this site was high, ~ ~ ~ r i -  
on the susceptible varieties NCO 310 and NCO 376. The merits 1 and 2 were conducted from ~~~~~t 1976 to ~~~~t 
incidence of smut is increasing in Swaziland and in the more 1978 and expriments 3, 4 and 5 from November, 1977 to 
northerly parts of the South African sugar industry and in November, 1978. Experiment 6 was carried out at Pongola 
some areas has reached an economically serious l e ~ e l . ~ ~  during 1978179 on a deep, Makatini series clay loam. Smut 

Experience from Rhodesia and some parts of Swaziland has is also endemic in this area but the incidence of infection at 
shown that smut can be contained by the intensive application the trial site was lower than at the Big Bend site. 
of field control measures, provided that the varieties grown The variety used in the experiments was NCo 376, which 
are not extremely susceptible and that smut is not allowed is highly susceptible to smut when inoculated or when exposed 
to reach a very serious level of development. These masures to a high inoculum concentration of the disease. NCo 376 
include the production and planting of healthy seedcane* in has a resistance rating of 9 (on a scale of 0, immune to 9, very 
addition to the roguing of diseased plants and the ploughing highly susceptible) from its reaction after the inoculation of 
out of severely ~mutted fields to reduce the inoa~lum con- seedcane setts, when 50% or more plants, usually develop 
centration of the disease. smut. With the exception of most of the treatments in experi- 

The smut pathogen usually infects the cane plant through ment 4, all the NCo 376 seedcane used was obtained from 
the buds1* and the infection of the buds of seedcane at or nurseries grown in a smut-free area. This seedcane was free 
shortly after planting is likely to be an important factor in from all systemic diseases before planting or before inocu- 
the development of epidemics. lation with smut. 

A successful fungicide treatment that aided in the produc- Expeiments I md tion of healthy seedcane and that protected seedcane from 
infection at planting could make a useful contribution to the The first two experiments were intended to investigate 
control of smut. Application to seedcane at planting is also whether the addition of fungicides to a 10% I?WT (2 h/5O0C) 
likely to be the simplest and &apest method by which (-hemi- could Overcome the deleterious effects of HWT on the re- 
cals could be used for disease control in sugarcane. action of seedcane to smut. The five fungicides tested were 

Hot water treatment is well known to eliminate smut from benomyl 50% wp (Benlate), carboxin 75% wp (Vitavax), 
infected seedcane. However, there is much evidence from fenfuram 80% wp, (Panoram), pyracarbolid 40% ec (Sica- 

rol) and triadimefon 25% wp (Bayleton). Carboxin was also South Africa that HWT increases the susceptibility of seed- applied to seedcane that had not been heat treated and as cane to subsequent infection4. Thus treated seedcane can be 
rapidly infected if it is planted into soil that is severely con- fO1iar spray On Young cane The treatments were 
taminated with smut spores and the resulting crop can develop HWT (2 h/50°C), no fungicide. I 

more smut than if the seedcane were untreated. It is for this HWT + benomyl in HWT tank (500 pg/ml ai) . 
reason that HWT has not been used in the northern, irrigated HWT + pyracarbdid in HWT tank (500 pg/ml ai). 
production areas of South Africa and in Swaziland since HWT + fenfuram in HWT tank (500 pg/ml 
1976. In these areas smut is widespread in the dominant 
variety, NCo 376, but RSD is not a production problem under HWT + triadimefon in HWT tank (500 pglml ai). 
fully irrigated growing conditions. A fungicide treatment for HWT in HWT tank (500 pgfml 
seedcane that afforded protection against smut after HWT HWT + carboxin foliar sprays, 1,6 kglha at 4, 6 and 8 
would permit the re-introduction of HWT into these areas. weeks after planting. ir 
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HViT + carboxin in HWT tank + carboxin foliar sprays. 
No HWT, no fungicide. 
No HWT + carboxin, 2 h cold soak (500 pglml ai). 
Plots consisted of single rows of 7,5 m at a spacing of 1,5 m. 

Each plot contained 20, 4-budded setts and the treatments 
were replicated four times. In experiment 1, after the hot 
water and fungicide treatments had been carried out, the setts 
were inoculated with smut by soaking for 15 minutes in a 
fresh suspension of smut spores (approximately 5 x 106/ml) 
immediately before planting. In experiment 2 the treated 
setts were planted in furrows into which smut spores had 
been incorporated (one fresh smut whip per row of 7,5 m). 
Considerable natural contamination of the soil of the trial 
site firom infected surrounding cane was likely. 

Thae  first experiments were conducted over the plant and 
first ratoon crops on a growing cycle of 12 months. Smut 
whips developing in the plots were counted at monthly 
intervals. In the plant crop the whips were removed at each 
inspection and a cumulative total of the whips in each plot 
was determined. In the first ratoon crop the smut whips were 
not removed and the maxinlum number of whips in each plot 
was recorded. 

Experiment 3 
This experiment was intended to confirm some of the 

results from the plant crop of experiments 1 and 2. Fen- 
furam and triadimefon were again added to the hot water 
tank. Aretan (methoxyethylmercury chloride, 6% Hg), 
benonnyl, carboxin, fenfuram and triadimefon were applied 
as cold soak treatments for two hours. Triadimefon was also 
tested as a cold soak treatment for seedcane after HWT. 
Aretan was used at a concentration of 0,3% of the formu- 
lation and the other fungicides were used at concentrations 
of 500 pg/ml ai. 

Plots consisted of single rows (7,5 m at 1,5 m spacing), 
each containing 20, 3-budded setts. There were five repli- 
cations. The treated setts were planted in soil into which 
smut spores had previously been incorporated, as in experi- 
ment 2. Smut whips that developed in the 12 month plant 
crop ,were removed and counted at monthly intervals and a 
cumulative total for each plot was determined. 

Experiment 4 
In this experiment smut-infected seedcane was subjected 

to various fungicide and hot water treatments. The seedcane 
had been selected from stools that showed symptoms of smut 
in a commercial field of NCo 376 at Big Bend. The treat- 
ments were : 

Hez~lthy seedcane, no HWT or fungicide. 
Infected seedcane, no HWT or fungicide. 
Infected seedcane, HWT 2 h/50°C. 
Infected seedcane, HWT 0,5 h + triadimefon in HWT 

tank. 
Infected seedcane, HWT 1 h + triadimefon in HWT 

tank. 
Infected seedcane, HWT 2 h + triadimefon in HWT 

tank. 
Infected seedcane, HWT 2 h + fenfuram in HWT tank. 
Infected seedcane, no HWT + triadimefon 2 h cold 

soak. 
Infected seedcane, no HWT + fenfuram 2 h cold soak. 
Infected seedcane, no HWT + triadimefon 80 kglha 

1,25% granules. 

Infected seedcane, no HWT + triadimefon 0;5 h soak + 80 kg/ha triadimefon granules. 

Triadimefon and fenfuram were applied at concentrations 
of 500 pg/ml ai in the HWT tank and as cold soaks. The 
triadimefon granules were applied over the setts in the 
planting furrow. Smut spores were not added to the soil 
before planting in this experiment, but surrounding cane was 
severely infected. Each treatment was applied to four, single- 
row plots of 7,5 m at a spacing of 1,5 m. Each plot contained 
20 3-budded setts. Smut whips that developed in the plant 
crop of 12 months were recorded as in experiment 3. 

Experiment 5 
Various methods of application of triadimefon to healthy 

seedcane were tested in this experiment, to investigate possible 
methods for the treatment of seedcane for planting in com- 
mercial fields. The fungicide treatments were 20, 40 and 80 
kg/ha of 1,25% granules applied over the setts in the planting 
furrow; seedcane soaks for five minutes, 30 minutes, one 
hour and two hours at a concentration of 500 pglml ai, 0,5 
and 1,O kg/ha triadiamefon 25% wp sprayed over the setts 
in the furrow and a combination of a five minute seedcane 
soak and 40 kg/ha of granules. 

The plots were single rows of 7,5 m, 1,5 m apart, and each 
plot contained 20 3-budded setts. There were five replica- 
tions. The soil had been contaminated with smut spores 
before planting, as in experiments 2 and 3. Smut incidence 
in the 12 month plant crop was determined as in experiments 
3 and 4. 

Experiment 6 
In this experiment, planted at Pongola in October 1978, the 

effects of various combinations of HWT and concentrations 
of triadimefon on seedcane were investigated. The treatments 
included all combinations of 0,5 h and 2 h HWT at 50°C with 
0, 125, 250 and 500 ug/ml ai concentrations of triadimefon 
added to the hot water tank. There was also a cold soak 
treatment for two hours at a concentration of 500 pglml ai 
without HWT. After the seedcane treatments had been 
carried out the setts were inoculated by soaking in a fresh 
suspension of smut spores (approximately 5 x 106/ml) for 
15 minutes before planting. Individual plots were single rows 
of 10 m, at a spacing of 1,4 m. Each plot contained 20 
3-budded setts and there were five replications. Smut whips 
were counted periodically but were not removed. 

Results 

Experiment 1 and 2 
Very few of the setts that had been treated with pyracar- 

bolid germinated. Subsequent experience with other fungi- 
cides has shown that it was probably the oil component of 
the emulsifiable concentrate formulation of pyracarbolid that 
was phytotoxic. Smut occurred in some of the plants that 
grew from setts treated with pyracarbolid and this treatment 
is not considered further. Germination was satisfactory in 
the plots of all other treatments, with means of 64% buds 
germinated afer inoculation in exeriment 1 and 68% buds 
germinated in experiment 2. Differences in germination 
among the plots of the other treatments were not significant. 

The first smut whips appeared 3,3 months after planting. 
Whip development reached a maximum in both experiments 
in February 1977, six months after planting. 
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In the plant crop of experiment 1 large differences in smut 
incidence occurred between replicates of the various treat- 
ments (Table 1). Plots planted with seedcane treated with 
triadimefon in the HWT tank were free of smut throughout 
the plant crop. Some control of smut was apparent in the 
plots planted with seedcane treated with fenfuram and beno- 
myl. The incidence of smut in these plots, however, was still 
substantial, (means of 29 000 and 87 000 whipslha respec- 
tively compared with 178 000 whipslha in the control plots 
that were planted with heat treated seedcane). Carboxin 
applied in the HWT tank or as foliar sprays was ineffective. 

Much more smut developed in the plots planted with heat 
treated seedcane compared with seedcane that was not heat 
treated in experiment 1. Carboxin provided some control of 
smut when applied in a cold soak treatment to setts that had 
not been heat treated, although the number of whips that 
developed in plots of this treatment was still high. Yield of 
cane in the plant crop of experiment 1 was closely related to 
smut incidence. Yields varied from approximately 110 tons/ 
ha in plots with the least smut to approximately 60 tons/ha 
in the most severely affected plots (mean, 83 t/ha). 

In experiment 2, in which the setts had been exposed to 
natural infection, a total of approximately 15 000 smut whips 
developed in the most severely affected plots in the plant cane 
crop (Table 2). However, much less smut developed in this 
experiment than in experiment 1 (means of 6 000 and 90 000 
whips/ha respectively). Triadimefon applied in the HWT 
tank again completely prevented the development of smut in 
the plant cane crop. There was an indication that fenfuram 
applied in the HWT tank was partly effective but carboxin 
applied in the HWT tank or as foliar sprays was again in- 
effective. Heat treatment also increased the incidence of smut 
in this experiment. No effect of smut on cane yield was 
apparent in experiment 2 and mean yield was 116 tons/ha. 

In the first ratoon crops of experiments 1 and 2 smut whips 
first appeared in November 1977, three months after cutting 
and numbers of whips reached a peak after six months. The 
maximum numbers of whips that occurred in the plots of the 
various treatments are shown in Tables 1 and 2. In experi- 
ment 1 the incidence of smut in first ratoon was generally 
similar to that in the plant crop. (The different method of 
assessing smut incidence compared with the plant crop should 

TABLE 1 
Effect of fungicides and HWT on smut incidence and cane yield in NCo 376 (inoculated setts, Experiment 1) 

I I 

Treatment 

HWT 2 h/50° C . . . . . . .  
HWT + benomyl in HWT tank . . . .  
HWT + fenfuram in HWT tank . . . . .  
HWT + triadimefon in HWT tank . .  

Plant cane 

Total Whips Tons 
whipsiha 1 4 t n n s  1 canelha 
(1 000's) 

HWT + carboxin in HWT tank . . .  
HWT + carboxin foliar sprays . . . .  
HWT + carboxin in HWT tank + 'foli'ar sprays . 
NoHWT . . . .  . . . . . . .  
No HWT + carboxin 2 h soak . . . . . .  

First ratoon 

Maximum Whips Tons 
whips/ha 1 d t r a o s  1 a n e / h a  
(1 000's) 

. . . . . . . . . .  LSD (P = O,O5) 

Mean HWT . . . . . . . . . . .  102,7 - 1 51,3 1 7,) I - 

Mean No HWT . . . . . . . . . . .  1 45,6 - 34,O 5,6 - 

LSD (P = 0,Ol) . . . . . . . . .  

TABLE 2 
Effect of fungicides and HWT on smut incidence in NCo 376 (healthy seedcane planted in infested soil, Experiment 2) 

Treatment 

HWT 2 h/50"C . . . . . . . . .  
HWT + benomyl in HWT tank' . . . . . . . . .  
HWT + fenfuram in HWT tank . . . . . . . . .  
HWT + triadimefon in HWT tank . . . . . . . .  
HWT + carboxin in HWT tank . . . . . . . . .  
HWT + carboxin foliar sprays . . . . . . . . .  
HWT + carboxin in HWT tank + foliar sprays . . . . .  

. . . .  NoHWT . . . . . . . . . . .  
No HWT + carboxin 2 h soak . . . . . . . . . .  

LSD (P = 0,05) . . . . . . . . . . . . . .  
Mean HWT . . . . . . . . . . . . . . .  
Mean No HWT . . . . . . . . . . . . . .  

LSD (P = 0,05) . . . . . . . . . . . . . .  

Plant cane 

Total whipslha 
(1 000's) 

9,3 
8,2 
4,9 
0 
8,2 
5 3  

14,9 
3,3 
191 

- 

7,3 
2,2 

- 

First ratoon 

d trans 

299 
2,9 
1,6 
0 
2,7 
2,o 
3 3  
1,3 
0,7 

1 s  

2,3 
1 ,O 

0,8 

Max. whipslha 
(1 000's) 

20,o 
22,7 
23,3 
16,4 
22,o 
28,2 
19,8 
11,3 
15,6 

- 

21,8 
13,5 

- 

trans 

4,9 
4,7 

5,1 
4,3 
4,7 
5 3  
4,7 
3,s 
4,1 

1 4  

4,8 
3 3  

0,9 
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be noted). Although smut did' occur in the plots treated with 
triadimefon that had been previously smut-free, the tria- 
dimefon plots had the lowest incidence of smut. There was 
also a residual beneficial effect of carboxin applied as a cold 
soak treatment to seedcane that had not been heat treated. 

\ 
In the first ratoon crop of experiment 2 the general inci- 

dence: of smut increased considerably compared with that in 
the plant cane crop (Table 2). Smut occurred in plots treated 
with triadimefon that had been free of smut in the plant 
crop, but the incidence of smut in these plots was the lowest 
among those that had been planted with heat treated seed- 
cane. However, differences in smut incidence between the 
variolus treatments were not significant. 

In the first ratoon crops of both experiments significantly 
more smut occuned in plots that had b k n  planted with heat 
treated seedcane. 

As in the plant cane crop, cane yield in first ratoon was 
highly correlated with smut incidence in experiment 1 but 
no differences in yield due to smut were apparent in experi- 
ment 2. Yields were similar to those of the plant cane crops. 

Experiment 3 

The germination of seedcane was generally satisfactory in 
this experiment (57% of buds germinated on average) and 
differrxces in germination among treatments were not signi- 
ficant. 

Smut first developed in March 1978, four months after 
planting. Plots planted with seedcane treated with tria- 
dimefon in the HWT tank were free of smut throughout the 
plant crop (Table 3). In the other plots there was a mean of 
over 4 000 whips/ha. This level of smut, due to natural in- 
fection, is equivalent to fewer than five whips in each of these 
small plots. No other treatment significantly affected the level 
of smut but there was an indication that triadimefon was 
effective when applied as a cold soak. The failure of fenfuram 
in the HWT tank and carboxin as a cold soak differed from 
the results of the first experiments. _ 

Cane yields in experiment 3 were comparatively low (mean, 
89 t/ha) but no effects of the treatments on yield were 
appar~ent. 

TABLE 3 
Effect of fungicides and HWT on smut incidence in NCo 376 

(healthy cane planted in infested soil, Experiment 3) 
I 

Treatment 
Smut whips 

Totallha I 4. trans 

NornVT . . . . . . . . . . 7500 
HWT :! h / 5 0 k C .  . . . 

2,s . . . . /  4 1 7  1 1,8 
HWT :! h + triadimefon in H . ~  tank . . . 0 
HWT :! h + 2 h cold soak triadimefon . , 
H W  Z h + fenfuram in HWT tank. . . : 1 5 200 

LSD (I' = 0,05) . . . . . . . . 1 - 1 1 2  

Not H'WT, Aretan 2 h cold soak. . . . . 
Not HIWT, benomy12 h cold soak . . . . 
Not HIWT, carboxin 2 h cold soak . . . . 
Not H'WT, fenfuram 2 h cold soak . . . 
Not HW, triadimefon 2 h cold soak . . . 

Experiment 4 

Germination of both the healthy and infected seedcane in 
experiment 4 was satisfactory and uniform, with the pro- 
portion of buds germinating similar to that in experiment 3 

(63%). Smut first appeared in April, 1978, 4,5 months after 
planting. There were significant differences in the numbers 
of smut whips among the plots of some of the treatments 
(Table 4). Triadimefon in the HWT tank for 0,5 to 2 h and 
the cold soak treatment with triadimefon effectively con- 
trolled smut. The mean number of whips in these treatments, 
670/ha, is equivalent to only one whip in every 10 m of row. 
The control by the cold soaks with triadimefon was in con- 
trast to the results of experiments 3 and 5. The apparent 
difference in the efficacy of this treatment may have been 
related to the planting of infected seedcane in experiment 4, 
compared with the planting of healthy seedcane in infested 
soil in experiments 3 and 5. 

3 600 
7 800 
4 300 
4 400 
2 700 

There was a tendency for more smut to occur in the plots 
planted with infected rather than healthy seedcane (the dif- 
ference between the mean number of whips in the "healthy" 
plots and the mean number in the "infected" plots where 
smut was not controlled just failed to reach significance). 
However, it appears that the degree of infection of the seed- 
cane used in this experiment was low. 

1:9 
2 3  
2,l 
2,1 
14 

Cane yields were variable (mean, 92 t/ha) but were 
apparently not affected by smut. 

TABLE 4 

Effect of fungicides and HWT on smut incidence in 
NCo 376 (infected seedcane, Experiment 4) 

Experiment 5 

Treatment 

Healthy seedcane, no HWT or fungicide . , 
Infected seedcane, no HWT or fungicide . . 
Infected seedcane, HWT 2 h/50° C . . . . 
Infected seedcane, HWT 0,s h + triadirnefon . 
Infected seedcane, HWT 1 h + triadirnefon . 
Infected seedcane, HWT 2 h + triadimefon . 
Infected seedcane, HWT 2 h + fenfuram . . 
Infected seedcane, no HWT + 2 h cold soak 

triadimefon . . . . . . 
Infected seedcane, no HWT + 2 h cold soak 

fenfuram . . . . . 
Infected seedcane, no HWT $: tri'adikefon 

granules . . . . 
Infected seedcane, no HWT $: 0,5 h 'soaic 

triadimefon + triadimefon granules . . . 
LSD (P = 0,05) . . . . . . . . . 

In this experiment, in which various possible methods of 
applying triadimefon to seedcane for commercial fields were 
tested, germination of buds was satisfactory and uniform 
(mean, 63%). Smut whips first appeared in April, 4,5 
months after planting. Comparatively little smuf. developed 
in the plant crop (mean maximum number in each plot, 1 900 
whipslha). Differences in smut incidence among the plots of 
the various treatments were generally not significant (Table 
5). The cold soak treatments were ineffective but there were 
indications of some control at the higher rates of soil-applied 
granules (40 and 80 kg/ha) and the higher rate of the spray 
treatment (1 kglha 25% wp). The mean number of whips 
in the plots where granules had been applied (1 000/ha) was 
significantly lower than that in the plots planted with seed- 
cane that had undergone cold soalc treatments (3 100/ha). 
Cane yidds were low (mean 80 tlha) but no effect of the 
treatments on yield was apparent. 

Smut whips 

Totallha 

2 000 
4 200 
5 400 

. 400 
1 100 
700 

4 900 

700 

9100 

3 300 

400 

- 

2/ trans 

13 
2,1 
2,o 
0,4 
0 8  
0,4 
2,3 

0,6 

3 2  

1,9 

0,s 

1,1 
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TABLE 5 
Effect of triadimefon applied to setts or to the soil a t  planting on smut 

incidence in NCo 376 (healthy cane planted in infested soil, Experiment 5) 

Experiment 6 

Treatment 

No fungicide . . . . . . . . . . 
80 kg/ha 1,25 % granules in furrow . . . . 
40 kg/ha 1,25 % granules in furrow . . . . 
20 kglha 1,25 % granules in furrow . . . . 
2 h cold soak 500 ug/ml ai . . . . . . 
1 h cold soak 500 ug/ml ai . . . . . 
30 min in cold soak 500 uglmi ai. , , . . 
5 rnin cold soak 500 ug/ml ai . . 
1 kglha 25 % wp sprayed over setis in furrow . 
0,s kglha 25% wp sprayed over setts in furrow 
5 min soak + 40 kglha granules . . . . . 

LSD (P = 0,05) . . . . . . . . , 

Mean granular treatments . . . . . . 
Mean cold soak treatments . . . . . . 

LSD (P = 0,05) . . . . . . . . . 

The results available from this experiment up to six months 
after planting are shown in Table 6. Excellent germination 
occurred in the plots of all the treatments, with a mean of 
82% buds germinating. 

Smut whips were first observed in the trial in February 
1979, three months after planting. At six months after planting 
smut had not occurred in any of the plots that had been 
planted with seedcane treated with triadimefon, whereas the 
plots planted without fungicide treatment were severely 
affected. 

These results indicate that a HWT/triadimefon treatment 
of as little as 30 minutes and 125 ug/ml ai may be effective 
in protecting treated seedcane from infection at planting. In 
this experiment triadimefon appplied as a cold soak for two 
hours completely prevented infection after treated setts were 
inoculated. This result differs from those of experiments 3 
and 5, in which the treated setts were planted in smut-infested 
soil. Triadimefon granules (80 kg/ha, 1,25% ai) applied in 
the guard rows of experiment 6 failed to protect inoculated 
setts from smut. In the plots without triadimefon approxi- 
mately twice as many smut whips occurred in plots planted 
with heat treated seedcane compared with plots planted with 
seedcane that had been soaked in cold water. 

Stalk populations at six months were approximately 30% 
lower in the plots with the most smut whips than in the plots 
without smut. 

Smut whips 

Discussion and conclusions 
The small plots used in all the experiments and the rela- 

tively low levels of smut in all but the first and last experi- 
ments, in which inoculation was used, were not suitable for 
the detection of any but large differences in the effects of the 
various treatments. Slight or moderate, but non-significant, 
effects of some of the treatments may well have been real. 
However, the experiments were successful in identifying 
treatments that exerted substantial control of smut resulting 
from the infection of seedcane and the planting of infected 
seedcane. 

The relevance of the results to a natural disease situation 
in the field must be considered. All the experiments were 
conducted in areas that are favourable for the development 

Totallha 

1 960 
530 
710 

1 780 
3 560 
1780 
3 730 
3200 
890 

1 780 
1 240 

- 

1070 
3 070 

- 

TABLE 6 

1/ trans 

1,1 
0,6 
0,7 
12 
1,7 
12 
28 
1,7 
0,9 
1,2 
0,9 

1,l 

0,8 
14 

0,6 

Effect of duration of HWT and concentration of triadimefon on stalk 
population and smut incidence in NCo 376, 6 months after the 

inoculation of treated setts (Experiment 6) 

of smut. The infection of seedcane, when it is planted into 
infested soil, is probably an important factor in smut epi- 
demiology. Thus the results of experiments 1 and 6, in which 
treated setts were dipped in a spore suspension immediately 
before planting, are also likely to have been a useful guide to 
the benefits of the treatments under natural conditions. 

Triadirnefon applied to seedcane in the hot water tank 
consistently provided complete or excellent protection against 
smut in the plant cane crops in the five experiments in which 
this treatment was tested. This treatment was effective for 
infected seedcane and for healthy seedcane that was inocu- 
lated, or planted in soil containing smut spores. The treat- 
ment, therefore, is both eradicative and protective in action. 
Control throughout the plant cane crop from a triadimefon/ 
hot water treatment and the efficacy of the soil-applied gra- 
nules indicate that triadimefon has some systemic activity 
against smut. Trials under glasshouse conditions have shown 
that triadimefon /HWT is effective on several other smut- 
susceptible varieties, in addition to NCo 376. 

Treatment 

Variable results were obtained when triadimefon was 
applied as a cold soak treatment. The reason for the much 
greater protection when the fungicide was applied in hot water 
is not known. It is possible that hot water increased the up- 
take of triadimefon by the sett or increased the availability 
of the fungicide at the buds. It is also possible that exposure 
to heat altered the properties of the fungicide and so increased 
its efficacy. 

Stalkslha 
(1 000's) 

117 
105 
161 
158 
155 
169 
158 
149 
145 
155 

HWT (50" C) 
and duration (h) 

HWT 0,5 
HWT2 
HWT 0,s 
HWT 2 
HWT 0,s 
HWT 2 
HWT 0,5 
HWT 2 
No HWT 2 
No HWT 2 

The partial control obtained with fenfuram applied in the 
HWT tank and carboxin applied as a cold soak in experiments 
1 and 2 were not confirmed in the later experiments. The 
failure of Aretan to protect setts from infection in experiment 
3 differs from published results of work with inoculatai setts. 

Smut whips/ha 
(1 000's) 

35,3 
30,8 
0 
0 
0 
0 
0 
0 
15,8 
0 

Triadimefon 
(~glml)  

0 
0 

125 
125 
250 
250 
500 
500 
0 

500 

The benefits of a HWT of two hours with triadimefon 
include the elimination of RSD from seedcane as well as both 
the elimination of smut and protection against re-infection 
by smut. This treatment therefore allows the re-introduction 
of HWT of seedcane into the smut-affected, northern irri- 
gated areas of the South African sugar industry. 

The benefits of applying triadimefon to seedcane for 
planting into commercial fields are less certain than those of 
a treatment for seedcane to be planted in nurseries. Some 
promising results were obtained when triadimefon was applied 
as a cold soak treatment to setts and also when the fungicide 
was applied over the setts in the planting furrow as granules 
or sprays. Further investigation of these methods of appli- 
cation is necessary. 
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Tlie results of experiment 6 indicate that a short HWT 
(0,5 h) with triadimefon may be effective in protecting setts. 
If these results are confirmed, this method of application may 
be suitable for use when planting commercial fields, although 
it may be inconvenient compared with more usual planting 
techniques. 

Other questions which require elucidation are the concen- 
tration of triadimefon in the HWT tank and the duration of 
the period over which triadimefon retains activity in the HWT 
tank. These aspects have considerable economic significance. 

The relative importance of the infection of seedcane at 
planlting and of the planting of infected seedcane in the 
development or maintenance of a smut epidemic are uncer- 
tain. Hence the contribution that the treament of seedcane 
with fungicides can make towards the control of smut is diffi- 
cult to assess. However, the ability to ensure that seedcane 
planlied is free of smut and does not develop symptoms during 
the plant crop is likely to be an important aid in the control 
of this disease. 

Although smut developed in first ratoon in plots that had 
been treated with triadimefon and were free of smut in the 
plant crop, this occurred under constant infection pressure 
from adjacent infected cane. The benefits of effective seed- 
cane treatment might persist into a ratoon crops to a greater 
degrcx when a large area is treated, as would occur in com- 
mercial practice. 
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