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Abstract 

BSRI Akh 45 (clone I 157-07) - a newly released sugarcane variety having good 

agronomic characters was tested against red rot where artificial inoculation was done 

by using the mixed inocula of different virulent isolates of C. falcatum following 

hypodermic syringe method during 2010-2015 under different test stages viz. PYT, 

AYT, ZYT I, II & III in two locations namely BSRI farm, Ishurdi and RSRS farm, 

Thakurgaon. The results revealed that the clone was resistant to red rot. BSRI Akh 45 

was found much superior than Isd 18, the susceptible standard but slightly inferior to 

Isd 39, the resistant standard when their overall disease reactions to red rot were 

compared.  
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Introduction 

Forty sugarcane diseases have been recorded in 

Bangladesh, of which red rot caused by Colletotrichum 

falcatum Went. is considered as one of the most 

damaging one (Talukder et al., 2010) and is mostly 

responsible for lower productivity (Ahmed et al., 

1977). Red rot causes substantial losses to sugar 

industry by reducing the yield and quality of the cane 

(Sandhu et al., 1969; Saleem and Gill, 1981). Losses 

due to this disease are especially severe in the areas of 

high rainfall (Saleem and Gill, 1983). Although, the 

crop sustains losses annually, wherever the disease 

occurs, but the extent of damage depends mainly on 

the susceptibility of the variety being cultivated, 

rainfall and other environmental conditions (Abbot and 

Hughes, 1961). In Bangladesh, some cases under water 

logged condition, incidence of red rot was found upto 

100% (Rahman et al., 1998). Breeding for red rot 

resistance has become immensely important in 

sugarcane improvement owing to the seriousness of 

the disease. The main barrier in path of disease 

management is the frequent emergence of new variants 

of pathogen; furthermore the management of the 

disease by the use of pathogen-free seed canes for 

planting is unfeasible due to the difficulty in 

diagnosing the dormant infections of Colletotrichum 

falcatum in the seed canes under field conditions 

(Viswanathan and Samiyappan, 2002). Singh et al. 

(1983) reviewed the works of some authors and 

commented that the pathogen of red rot is capable of 

developing new strains which account for gradual 

susceptibility of tolerant varieties.  

The use of disease resistant varieties is the easiest and 

most convenient way of achieving disease 

management. Red rot resistance in sugarcane is a 

polygenic trait (Natarajan et al., 2001; Duttamajumder, 

2008). Since varieties giving good performance at the 

time of release, may not hold good resistance at later 

stage, when a new physiological race of the pathogen 

develops in nature. For example, forty five varieties 

have so far been releasesd by Bangladesh Sugarcrop 

Research Institite (BSRI), of which about 25 are now 

in commercial cultivation and the rest varieties are no 

longer in commercial cultivation due to susceptibility 

to red rot in different periods. Therefore, screening of 

sugarcane genotypes at different test stages, selection 

and releasing new varieties seems to be the best means 

of achieving a good management of this disease in our 

climatic conditions. With this aim the promising clone 

I 157-07 (BSRI Akh 45), derived from a cross between 

Isd 19 × Poj 2878 was passed through a series of test 

against the disease during 2009-2010 to 2014-2015 

and the results are presented in this paper. 

Materials and Methods 

This study was conducted in two locations viz. 

Bangladesh Sugarcrop Research Institute (BSRI) farm, 

Ishurdi and Regional Sugarcrop Research Station 

(RSRS) farm, Thakurgaon during 2009-2010 to 2014-

2015 with the clone I 157-07 (now BSRI Akh 45) in 

different test stages viz. Preliminary Yield Trial 

(PYT), Advanced Yield Trial (AYT), Zonal Yield 

Trial (ZYT) - I, II and III where the varieties Isd 39 

and Isd 18 were used as resiatant and susceptible 

standard, respectively. The clone was planted under 

different test stages in a randomized complete block 

design (RCBD) with three replications. Resiatant 

standard (Isd 39) and susceptible standard (Isd 18) 

were also planted in same ways. Inoculation was done 

at the age of 8 months of plant in the month of August. 

A mixture of spore suspension (10
6
/ml) of different 

virulent isolates of C. falcatum collected from different 

cane growing areas of the country was used as inocula. 

Fifteen canes were inoculated from each replication in 

the middle of the third internode above the ground 

level following hypodermic syringe method where 

puncture was done at suitable inclination by special 

needle measuring 2 cm long and 2 mm dia. developed 

by BSRI (Rahman, 1996). The punctured point was 
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sealed by pressing a small pellet of plasticine and 

wrapped by insulating tape in order to keep away from 

oxidation and contamination. The inoculated canes 

were examined by splitting open longitudinally after 

two months of inoculation and the linear spread of 

pathogen were measured. Occurrence of lesions, 

lesions width, number of nodes transgressed, presence 

of white patches and condition of tops were recorded 

with slight modification of 0-9 disease rating scale 

(Srinivasan and Bhat, 1961; Begum, et al., 2007; 

Rahman et al., 2009 and Uddin et al., 2013). 

Rating scale (0-9) for red rot disease of sugarcane 

Results and Discussion     

The results of six years experiment showed that BSRI 

Akh 45 is resistant to red rot, while Isd 39 and Isd 18 

remain unchanged in their reaction. The pathological 

tests are presented in Table 1.  

BSRI Akh 45 showed different reactions (R & MR) at 

two locations in different cropping seasons. This may 

be due to environmental variations and change of 

pathotypes in different years. Similar observations 

were reported earliar in some genotypes of sugarcane 

(Solanky et al., 2002; Pundey et al., 2007; Begum et 

al., 2007; Rahman et al., 2009; Uddin et al., 2013). 

During release of the variety Isd 18 showed resistant to 

moderately resistant reaction. But now, it became 

susceptible. The breakdown of red rot resistance is 

primarily attributed due to the appearance of new 

strains/pathotypes of C. falcatum. Various other 

workers have also reported variability in red rot 

pathogen (Rafay and Singh, 1957; Waraitch, 1984; 

Viswanathan and Samiyappan, 2002; Viswantahan and 

Rao, 2011). Due to its susceptibility to the disease, it 

has been withdrawn from commercial cultivation. That 

is why; continuous breeding for resistant is inevitable 

to avoid epiphytotics to red rot as well as to replace 

susceptible varieties by resistant ones (Kalaimani et 

al., 2003). The variety Isd 39 showed as resistant 

reaction to the disease in all cropping seasons and 

seemed resistant against all the virulent isoletes of C. 

falcatum (Table 1). 

Considering the disease reaction in different cropping 

season, BSRI Akh 45- a newly released sugarcane 

variety having good agronomic characters could be 

graded as resistant in our climatic conditions. It is 

much superior to Isd 18, the susceptible standard but 

slightly inferior to Isd 39, the resistant standard when 

their overall disease reactions is compared.  
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Table 1. Reaction of BSRI Akh 45, Isd 39 and Isd 18 against red rot disease at BSRI farm, Ishurdi and RSRS farm, 

Thakurgaon during 2009-2010 to 2014-2015 

Cropping 

season 

Disease reaction in two locations (average) 

BSRI Akh 45  Isd 39 Isd 18 

Score Grade Score Grade Score Grade 

2009-2010 0.40 R 0.10 R 8.80 HS 

2010-2011 2.60 MR 0.79 R 8.45 HS 

2011-2012 0.60 R 1.85 R 8.50 HS 

2012-2013 0.96 R 0.90 R 8.30 HS 
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 Average 1.485 R 1.015 R 8.575 HS 

Note: R = Resistant, MR = Moderately resistant, HS= Highly susceptible  

 

 

 

 

 

Scale (Score) Reaction (Grade) 

0.0 – 2.0 Resistant (R) 

2.1 – 4.0 Moderately Resistant (MR) 

4.1 – 6.0 Moderately Susceptible (MS) 

6.1 – 8.0 Susceptible (S) 

8.1– 9.0 or above Highly Susceptible (HS)  
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