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EFFECT OF RED ROT INFECTION IN SUGARCANE VAR. Co. 86032 AND Co. 265
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ABSTRACT

Sugarcane is commercially grown in India for sugar production. The crop is affected by red rot caused by
Colletotrichum falcatum Went. leading to severe yield loss. A study was undertaken to assess the impact of
red rot on biochemical parameters of sugarcane var. Co 86032 and Co. 265 under field conditions. The
result showed that primary photosynthetic pigments were reduced by 22.19 % and 16.09 % respectively
compared to healthy leaves.. Infection caused a reduction in soluble sugar content accompanied by an
increase in leaf starch content.

INTRODUCTION

Diseases affecting cash crops like sugarcane is a serious and challenging problem as the diseased plants
become less and less productive. The early maturing varieties of sugarcane Co. 86032 and Co. 265 are
susceptible to red rot caused due to Colletotrichum falcatum Went.. It has been thought worthwhile to
investigate metabolic changes induced by biotic stress due to red rot infection. Therefore an attempt has
been made to analyse organic constituents such as chlorophylls, polyphenols, proline and carbohydrate
contents, juice quality analysis and phenolic compounds from healthy and infected leaf tissue.
MATERIALS AND METHODS

Healthy and infected plants (5 Months old) of sugarcane var. C0.86032 and Co. 265 were collected from the
experimental fields plots of Shree Dudhganga-Vedganga  Sahakari Sakhar Karkhana, Ltd. Bidri
( Maharashtra) and randomly sampled plants were used for experimental purpose.

Chlorophylls were estimated by Witham et.al. (1971) Proline, polyphenols, carbohydrates were estimated by
the methods suggested and used by Bates et.al (1973), Folin and Dennis (1915) and Nelson (1944)
respectively.

Juice quality analysed as per the method described by Spencer and Meade (1945) and phenolic compounds
were estimated by the method of Glass and Bohm (1969) by running two dimensional paper
chromatography.

RESLUTS AND DISCUSSION

Chlorophylls are essential components for photosynthesis and occur in chloroplasts as green pigments in all
photosynthetic plant tissues. The values of chlorophyll a, chlorophyll b, total chlorophylls and chlorophyll
a/b ratio analysed from healthy and infected sugarcane leaf tissue of clones Co 86032 and Co 265 are
depicted in Table 1. It is evident from the table that the red rot infection adversely affects the total
chlorophylls in sugarcane leaves. The reduction in total chlorophyll contents were 22.19 % and 16.09 % in
Co 86032 and Co 265 respectively as compared with control. The reduction in chlorophyll contents may be
due to loss of structural integrity of chloroplast (Mitra and Sengupta, 1980), lowered rate of synthesis and
accelerated breakdown (Duggal et.al., 1991), increased activity of chlorophyllase (Srinivasan, 1982), low
concentration of magnesium, manganese and nitrogen ( Ananthnarayan and Rao,1980 ) and toxic metabolites
released by pathogen ( Pero and Main,1970 ). Many reports on fungal infection have also noted similar
trends i.e. reduction in contents of photosynthetic pigments (Moriondo et.al.2005; Mandal et. al. 2009;
Kulkarni et.al.2009; Sinha and Srivastava, 2010). This loss of chlorophyll will ultimately affect the process
of photosynthesis and productivity.
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The proline contents depicted in Table. 2. Free proline is said to play a role in plants under biotic and abiotic
stress conditions Verbruggen and Hermans (2008). It is now well established that the proline is stress
product synthesized in response to drought and said to be osmotic substance (especially cytoplasmic
osmoticum) during water stress (Boggess et.al.1976 ). Though the molecular mechanism has not yet been
established for the increased level of proline, one of the hypotheses refers to breakdown of protein into
amino acids and conversion to proline for storage. Many workers have reported a several-fold increase in the
proline content under physiological and pathological stress conditions (Kavi Kishor, 2005). Its accumulation
under different types of stresses such as water (Mika et.al.2005), salt (Cavalieri and Huang, 1979 ),
temperature , moisture (Singh and Singh, 1988), have been reported. It also accumulates due to biotic stress
(Mohanty and Sridhar, 1982). In the present investigation in clone Co 265, proline content was increased in
red rot infected leaves which may be due to disease (Biotic) stress. Whereas clone Co 86032 showed no
accumulation and hence may be regarded as resistant for red rot as far as proline is concerned while Co 265
is susceptible to red rot. Our observations are also quite similar to that of Sinha et.al.(1984) and Bhansali
et.al. (1986). The reduction of proline due to biotic stress has also been reported (Ramlingam, 1987).

The values of polyphenols in healthy and infected leaves of sugarcane are depicted in Table 2. It is vividly
clear from the table that clone Co 265 infected with red rot showed increase in polyphenols while clone Co
86032 showed no accumulation of polyphenols. The increased level of polyphenols in leaves may be
attributed to fungal infection as phenols have been reported to accumulate with almost every infection or
mechanical damage ( Farkas and Kirale, 1962). It has been observed that phenol accumulation takes place in
all infected tissues because it is defensive mechanism adopted by the host plant (Sindhan et.al.1999).
Several reasons have been ascribed for the accumulation of polyphenols in diseased plants such as, increased
activity of polyphenol oxidase (Srinivasulu et.al., 1981), increased contents of copper and zinc
(Sasikumaran et. al. 1979) are worth mentioning. All the above mentioned factors may either individually or
collectively contribute for greater analysis of polyphenols of healthy and infected leaves of sugarcane clone
Co 265. To support this paper chromatogram of phenolic compounds of healthy and infected leaves of clone
Co 86032 and Co 265 were estimated, where maximum phenolic compounds were observed in infected plant
leaves as compared with healthy ones. Clone Co 86032 showed more phenolic compounds and less
polyphenol contents in infected leaf tissue require further study which is in progress.

The carbohydrate contents (Table.3) in healthy and red rot infected leaves of sugarcane var. Co 86032 and
Co 265 were analysed. The carbohydrate analysis exhibited increased reducing sugar contents while
decrease in total sugars, non-reducing sugars, total carbohydrates. No consistency was observed in starch
content in both Co 86032 and Co 265 healthy and infected leaf tissue. Increased level of starch was
exhibited by Co 265 infected leaf tissue while there is no change in Co 86032. In general, it is observed that
lower organisms like fungal pathogens utilize readymade carbohydrates for their growth and development
due to autotrophic properties and hence they have to depend upon host plants for carbohydrates. From the
available reports it has been observed that infection increases reducing sugar contents though in some cases
it decreases (Beniwal and Satayvir 1989;Sindhan et.al. 1999). Maximum (30%) reduction in total sugar
contents in infected leaves was exhibited by clone Co 265. Non-reducing sugars were reduced much in Co
86032 (37%) than that of Co 265 (25%). Similarly total carbohydrates were reduced more in Co 86032
(17.59%) than that of Co 265 (2.72%). The above findings are in support with Basra et. al.(1985). Lower
concentrations of soluble sugars in the downy mildew infected leaves have been reported (Sharma and

Rajpurohit 2004). However, higher starch content in the infected leaves may be due to poor phloem loading.
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On the other hand, elevated starch content might cause feedback inhibition of photosynthesis as observed in

apple affected by zonal chlorosis (Cheng and Cheng 2004).

The juice quality analysis studied in healthy and infected sugarcane var. Co 86032 and Co 265 are
depicted in Table 3. It is clear from the table that red rot infection caused reduction in brix percentage. This
reduction in brix was (4.62%) in clone Co 265 and (12-08%) in Co 86032. The reduction in purity
coefficient was maximum (3%) in Co 265 and minimum in Co 86032 (0.045%) in infected. Earlier studies
on losses in juice quality parameter due to red rot have also indicated substantial reduction in these
parameters (Beniwal et.al.,1989).

SUMMARY AND CONCLUSION

Diseases affecting cash crops like sugarcane is serious and challenging problem as the diseased plants

become less and less productive.

Chlorophyll contents in red rot infection exhibit reduced pattern.

Biotic stress of red rot infection caused accumulation of proline and polyphenols in clone Co 86032, it can

be correlated with its disease resistant capacity.

Red rot infection caused reduction in reducing sugar, decrease in total sugars, non-reducing sugar and total

carbohydrate content in both the clones.

Reduction in juice quality parameters was more in clone Co 86032 than that of Co 265.
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Table 1. Effect of red rot infection on chlorophyll contents.

Variety Chl- a Chl-b Total Chlorophylls Chl a/b ratio
mg / 100 g fresh tissue

Co 86032

Healthy 1344 +3.2 56.17+£0.43 190.51 £2.9 2.39

Infected | 106.09 £ 2.1 42.13+0.9 148.22 + 2.04 2.52

Co 265

Healthy | 154.53+1.4 69.75 £0.94 22428 +£0.92 2.21

Infected | 135.51+£2.2 52.68 £0.52 188.19 £ 2.02 2.57

Table 2. Effect of red rot infection on proline and polyphenol contents.

Variety Proline contents Polyphenol contents
u mole / g dry tissue g/ 100g dry tissue

Co 86032

Healthy 117.64 £ 0 .94 0.857 £ 0.05

Infected 76.12 £ 0.23 0.805 £ 0.05

Co 265

Healthy 58.82+0.71 0.77 +0.006

Infected 103.80 + 3.2 1.22 £0.09
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