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Effects of Smut on Juice Quality of Sugarcane
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•31/88 were studied in
ABSTRACT

The effects of smut disease on two sugarcane clones 1-291/87 and I. Rr;Y
respect to juice quality including fibre content. Analysis of juice with respect to percent extract o .
pol purity and commercial cane sugar (C.C.S.) were found significantly lower in lhe diseased canes
of both the test clones. Smutted canes significantly reduced the percent of juice extraction by 17.25
and 14.07; Brix 31.05 and 14.12; pol 47.08 and 27.45; purity 23.16 and 15.57, commercial cane sugar
64.12 and 39.39 in the clones 1-291/87 and 1-31/88 respectively compared to control. Fibre content
was also found significantly higher in the diseased canes by 16.15 and 28.96 percent in the clones

1-291/87 and 1-31/88 respectively.

INTRODUCTION
Smut caused by Ustilago scitaminea Sydow is a serious disease of sugarcane

occurring in many countries of the world (Agnihotri, 1990). The severity of smut reported
from different sugar producing countries varies widely. In Bangladesh, it is a common and
economically important disease of sugarcane (Ahmed, 1974). Goyal et a/.(1982) reported
that there was a decrease in juice quality viz., percentage of extraction, Brix, pol, purity
and commercial cane sugar (C.C.S.) due to smut infection.

In abroad, considerable work have been done on juice quality of cane and changes
on physiological aspects due to smut disease, but there is hardly any published report on
these aspects in Bangladesh. Considering the importance of the disease, the present
study was undertaken for the first time in Bangladesh with the objectives to assess the
quality losses due to smut in sugarcane.

MATERIALS AND METHODS
The experiment was conducted with healthy and naturally smut infected (systemic

infection) canes of two clones 1-291/87 and 1-31/88. The healthy and infected canes of
both clones were planted in randomized block design (RBD) with three replications. Plot
size 4m x 4m was used having 4 rows with row to row and plant to plant distance of 100
and 40 cm respectively. Individual plot contained 40 clumps in 4 rows (10 clumps/row)
The experiment was laid out during the month of February, 1994 and the samples were
taken in the month of December, 1994 at harvest to determine the changes induced in
juice quality parameters viz., extraction percentage, Brix(%), pol (%), puritv (%)
commercial cane sugar and fibre content in sugarcane by adopting standard methods
(Spencer and Meade, 1952).
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RESULTS AND DISCUSSION
It is revealed from the Table 1 that diseased canes of clones 1-291/87 and 1-31/88

showed a significant reduction in juice extraction by 17.3 and 14.1 percent respectively
compared to healthy canes (check). Similar results have been reported earlier (Goyal et
al., 1982; Bachchhav et al., 1979; Kumar et al., 1989). They observed reduction of juice
extraction ranged from 13.33 to 60.87 percent due to smut disease. Kamal et al. (1981)
recorded reduced juice extraction percentage when sugarcane was infected by red rot. A
significant reduction in juice extraction percentage was also observed in grassy shoot
disease, a systemic disease of sugarcane caused by mycoplasma (Singh, 1974).

Table 1. Effects of smut infection on juice quality.

Parameters
(%)

Clone 1-291/88 % Decrease
(-)/ Increase
(+) over
healthy
check

Clone 1-31/88 % Decraease
(•)/ increase
(+)over
healthy
check

LSD at

Healthy Diseased Healthy Diseased 5% 1%

Juice extraction 49.7 41.1 -17.3 51.8 44.5 -14.1 1.93 2.29
Brix in juice 16.2 11.2 -31.1 12.5 10.7 -14.1 1.26 1.90
Pol in juice 13.0 6.9 -47.1 9.2 6.7 -27.5 1.87 2.83
Purity
Commercial cane

80.3 61.7 -23.2 73.8 62.3 -15.6 9.97 15.10

sugar (C.C.S) 10.1 3.6 -64.1 5.9 3.6 -39.4 1.21 1.84
Fibre content 14.2 16.6 +16.2 12.2 15.7 +29.0 1.92 2.90

In the present study, the clone 1-291/87 and 1-31/88 showed significant reduction in
Brix by 31.1 and 14.1 percent respectively in the diseased canes compared to healthy
ones. The results are in agreement with the earlier findings (Bachchhav etal. 1979; Goyal
et al. 1982; Padmanaban et al. 1988 and Kumar et al. 1989). They found the reduction of
Brix in juice ranged from 3.39 to 27.25 percent. Reduction of Brix % in juice was reported
due to red rot disease of sugarcane (Shindhu et al., 1969; Rao et al., 1984). GSD
decreased the Brix% in juice of sugarcane (Singh and Rao, 1967; Singh, 1974). Talukder
(1994) also found reduction of Brix % in juice due to WLD ranged from 24.53 to 29.69
percent compared to control.

Pol percent in juice was found to be decreased significantly in both the tested clones
due to smut. The reduction was 47.1 and 27.5 percent in the diseased canes of clones I-
291/87 and 1-31/88 respectively compared to healthy canes. The results are in conformity
with the findings of other researchers (Bachchhav et al., 1979; Goyal et al., 1982;
Padmanaban et al., 1988 and Kumar et al., 1989). They reported that the pol percent in
juice was reduced by 6.55 to 38.70 due to smut compared to control. Similar observations
on reduction of pol percent in juice were recorded in other systemic diseases like GSD
and WLD of sugarcane. Singh and Rao (1967) observed reduction in pol percent in juice
in GSD infected cane. Talukder (1994) also found that the pol percent in juice was
dropped between 27.78 to 35.55 in WLD infected cane.
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Significant reduction of purity percent of juice was obsen/ed in thepresent .study due
to smut in cane. The reduction was 23.2 and 15.6 percent in the smut in ected ca^^
clone 1-291/87 and 1-31/88 respectively compared to healthy canes  hrhLv pZ p/
with the findings of various workerks (Mohan Rao and Prakasam, , a
1979; Goyal et al., 1982; Padmanaban et al., 1988 and Kumar etal., 19 ). y
that purity percent of juice decreased in smut infected cane ranging from 2^53 to b. .
Red rot also reduced purity percent of juice (Singh and Waraitch, 1977; Kamal e a.,
1981; Singh and Waraitch, 1981; Rao etal., 1984). Reduction of purity percent in juice
was also observed in GSD infected cane (Singh, 1974). Talukder (1994) also found the
reduction of purity percent in juice ranging from 4.52 to 8.30 in WLD infected cane.

Smut infection caused a significant decrease of commercial cane sugar (C.C.S.) in
both the tested clones in the present investigation. It was found that C.C.S. was reduced
by 64.1and 39.4 percent in the diseased canes of clones 1-291/87 and 1-31/88 respectively
compared to healthy canes. Similar results were also obtained by Goyal et al., (1982) and
Kumar et al., (1989). They found the reduction in C.C.S. ranging from 8.26 to 18.30
percent in smut infected canes. Talukder (1994) reported a decrease in C.C.S.by 30.05 to
39.06 percent in the WLD infected canes.

It is also seen from the Table 1 that fibre content in cane was also oberved
significantly higher in smut infected canes. It was found that the fibre content increased
by 16.2 and 29.0 percent in the diseased cane of clone 1-291/87 and 1-31/88 respectively
than that of healthy ones. James (1973) reported that the fibre content of smut infected
canes was much higher. Goyal (180) also found higher fibre content in sugarcane due to
smut infection in the variety Co. 1158.

From this experiment it can be concluded that smut infected cane deteriorates the
important juice quality parameters like Brix, pol, purity finally affecting the commercial
cane sugar. Therefore, the smut susceptible varieties should not be released or cultivated.
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