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ABSTRACT 
Background Red rot of sugarcane is causing significant losses to sugarcane 
yield all over the world and becoming major constraint for sugarcane 
production. The losses may range from 10-50% depending upon the cultivars, 
environment and pathogen strain. 
Methodology Present study was carried out to check the antifungal activity of 
five plant extracts such as garlic (Allium sativum), datura (D. stramonium), 
thyme (T. vulgaris), onion (A. cepa) and akk (C. procera).  
Results Investigation showed that out of five plant extracts, three plant 
extracts have good antifungal properties on lower concentration, however all 
plant extracts showed significant effects on disease development on higher 
concentration. Garlic, akk and thyme inhibited fungal growth of 100% 
whereas, mycelium inhibition of 91.79% by onion and 71.59% by datura was 
observed. 
Conclusions The results suggest the applicability of plant-based extracts as  
environment friendly tools for the suppression of sugarcane red rot disease. 
 

INTRODUCTION 
 
Sugarcane (Saccharum officinarum L.) is a 
commercial crop grown worldwide. Its juice is used 
for manufacturing sugar, while other residues are 
utilized in power generation (Hassan et al. 2011). It 
shares 3.1 percent in agriculture products and 0.6 
percent in total GDP of Pakistan. Sugarcane exports 
also earns foreign exchange of about 171.78 million 
US$. Although, there is a reduction of sugarcane yield 
during year 2014-2015 as sugarcane production drops 
from 67,460 thousand tons to 62,652 thousand tons. 
But still its importance cannot be ignored (GOP 2014). 
Sugarcane is primary source of sugar production but it 
is also used for fodder in animal’s farms during season 
of winter, crushed material of cane as fuel and 
sugarcane juice  in different provinces of the country 
(Azam and Khan 2010) 

Sugarcane is affected by various biotic and abiotic 
factors but red rot disease of sugarcane, caused by 
Colletotrichum falcatum Went is very destructive 
causing serious sugarcane yield losses (Duttam-
ajumdar 2008). The disease was first reported in Java 
under the name red smut in 1893 which was later on 
renamed as red rot by Bulter in 1906. This disease 
occurred when overwintered spores on crop debris, 

make entry into plant tissues by injuries caused by 
cultural practices or a hole made by insects, especially 
borers. This disease is present in tropical to subtropical 
regions of world and infects sugarcane production in 
68 countries including Pakistan, China, India, Brazil, 
Cuba, Mexico etc. (Bharti et al. 2014). In Pakistan, this 
disease got significant importance in last some years 
as 29.07% cane weight losses with 30.8% sugar 
contents losses has been recorded (Hussnain and 
Afghan 2006). Red rot epidemics cause significant 
annual losses of sugarcane yields that may reach 100% 
under conditions favorable for disease development 
(Nithya et al. 2012). Several epiphytotics of red rot 
have resulted in failure of some important Indian 
commercial sugarcane varieties (Singh 2008). 

Sugarcane is long duration crop and treatment of 
sugarcane setts with synthetic fungicides don’t 
provide satisfactory protection against attack of red rot 
disease (Viswanathan 2010). There is availability of 
many synthetic fungicides in market for red rot disease 
control but these compounds have very adverse effects 
on human and animal life. Adverse effects include 
compounds residues in food, target nonspecific 
organism that might are beneficial to plants, and 
causing threats for global environment. As C. falcatum 
is also soil borne pathogen, its control with use of 

 

Cite As: Ghazanfar MU, S Kamran (2016) Laboratory evaluation of different plant extracts against Colletotrichum falcatum causing
 red rot disease of sugarcane. J. Environ. Agric., 1(1): 68-73. 

mailto:usmanghazanfar1972@gmail.com


http://www.jea.com.pk                                                                                                                                   Ghazanfar et al. (2016) 
 

69 
 

synthetic fungicides is not cost effective. The 
existence of different populations of the pathogen 
further complicates the problem (Mohanraj et al. 
2002). Moreover, because of the highly variable nature 
of the pathogen even if a disease resistant variety is 
released for cultivation, it becomes susceptible to red 
rot disease within 8-10 years, as there is development 
of new more virulent races of the pathogen (Alexander 
and Viswanathan 1996; Yadav 2006). Therefore, it 
needs to develop such products that are ecofriendly 
and causing no mammalian toxicity. Plants possess 
many alkaloids that may help to provide protection 
against pathogens. These substances are bio-
degradable and have  no undesirable effects on the  
ecosystem. So, plant based extracts are safe to be used 
and can act as alternative to fungicides against red rot 
of sugarcane (Kalaycioglu et al. 1997; Jayakumar et 
al. 2007; Patel et al. 2015). Moreover, there is paucity 
of data on the fungicidal potential of plant extracts 
against C. falcatum development, therefore, present 
study was conducted to explore new botanicals for the 
safer and environmental friendly management of red 
rot disease of sugarcane. 

 
MATERIALS AND METHODS 
 
Fungus culture 
Infected stalks of sugarcane were collected from field 
and C. falcatum fungus was isolated on PDA medium 
by incubating infected tissues (1-1.5 cm) at 28 ± 1°C. 
Fungus colony start developing after five days of 
incubation. Fungal pure cultures were maintained on 
PDA medium and stored at 4 °C for future work. 
 
Pathogenicity test 
Sugarcane stalks were harvested from field and 
brought to laboratory. Each stalk was cut into small 
pieces in such a way that each piece has 3-4 internodes 
of sugarcane. These small pieces were washed with 
water for removal of contamination i.e. dust etc. on 
their surface and then apply 1% sodium hypochlorite 
for 2-3 minutes followed by washing with distilled 
water and then subjected to natural air drying. After 
drying, these pieces were split into two parts 
longitudinally with help knife. Single bit of fungus 
was placed in center of each piece, with help of 
inoculating needle from petri plates having fungal 

colony. Wrapped all sugarcane pieces with wrapping 
tape tightly so that moisture may not loss and all 
artificially inoculated sugarcane pieces were placed in 
incubator at 28°C for the development of symptoms. 
After five days of inoculation, pieces were again 
spilited longitudinally and watched for symptoms 
expression of disease. Re-isolations were made from 
artificially infected sugarcane pieces and the cultures 
thus obtained were compared with original cultures to 
confirm the pathogenicity of pathogen. 
 
Plant used for screening 
Five plant extracts (Table 1) belonging to different 
families were evaluated for their antifungal activity 
against C. falcatum. These include Garlic (Allium 
sativum) belongs to family Liliaceae, Datura (D. 
stramonium) belongs to family Solanaceae, Thyme (T. 
vulgaris) belongs to family Lamiaceae, Onion (A. 
cepa) belongs to family Amaryllidaceae and Akk (C. 
procera) belongs to family Asclepiadaceae. 
 
Preparation of plant extracts 
Fresh leaves of, thyme, akk, Datura and bulbs of onion 
and garlic were collected from surroundings of 
University College of Agriculture, University of 
Sargodha. All plant materials were washed in rinsing 
distilled water twice and surface sterilized with 1% 
sodium hypochlorite solution. After washing plant 
material was dried under shade for 1 hour. Weighted 
Garlic and onion bulb were crushed in blender with 
water 1:1 (w/v). Similarly, leaves of datura, akk and 
thyme were weighed and homogenized with distilled 
water 1:3 (w/v). Slurry of plant material obtained is 
passed through muslin cloth and filtrate was 
centrifuged at 5000 rpm for 10 minutes. Supernatant is 
obtained after centrifugation is standard aqueous 
solution. All the plant extracts were heated at 40oC for 
15 minutes to avoid contamination (Jaganathun and 
Narasimhan 1988) and further diluted to required 
concentration (10, 20 and 30%) by volume over 
volume method. 
 
Evaluation of plant extracts  
Plant extracts were evaluated for their antifungal 
activity by using poison food technique (Sharvelle 
1960). Plant extracts were added into sterilized PDA 
to obtain desired concentrations (i.e. 10, 20 and 30%) 

 
Table 1 Detail of plant extract used against red rot of sugarcane 

Botanical name Common name Family Part used 
Allium sativum Garlic Liliaceae Tuber 
Calatropis procera Akk Asclepiadaceae Leaf 
Thymus vulgaris Thyme Lamiaceae Leaf 
Datura stramonium Datura Solanaceae Leaf 
Allium cepa Onion Amaryllidaceae Tuber 
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and allow to cool down. Mycelial disc of 9 mm 
diameter  was taken from 5 days old fungus culture 
and transfer into petri plates amended with desired 
plant extract. Incubated at temperature of 28oC for 7 
days. Mycelial growth of fungus colony was measured 
after 3, 5 and 7 days of inoculation and percent 
inhibition for all plant extracts was calculated by using 
formula (Alvi and Iqbal 2014) 
 
Percent inhibition = X-Y/X × 100 
X = Colony diameter in check 
Y = Colony diameter on amended medium 
 
Statistical analysis 
The experiment was carried out following 
Randomized Block Design (RBD) with three 
replicates of each treatment. All experimental data 
were subjected to analysis of variance (ANOVA). The 
significance of differences between the treatments was 
evaluated by one-way analysis of variance at the 
significance level of 95%. The means of percentages 
of mycelial inhibition of all treatments were 
compared. 
 
RESULTS 
 
Five plant extracts of datura, thyme, onion, garlic, akk 
were used in present study at three concentrations of 
10, 20 and 30% (Figure 1). Results showed that at 
concentration of 10%, three plant extracts  onion, 
thyme and garlic inhibited fungal mycelium growth 
ranging from 65-68%, however, datura and akk don’t 
show significant inhibition of fungus at same 
concentration (Table 2). At 10% concentration, 
maximum inhibition of the fungus was caused by 
garlic (67.96%), thyme (65.37%), onion (63.33%), 
akk (27.78%) and datura with (25.92%) proved least 
effective. Onion showed highest growth inhibition, 
whereas, akk showed least growth inhibition at that 
concentration (Table 3). 

At concentration of 20% all five plant extracts  
garlic, akk, onion, thyme and datura inhibited fungal 
mycelium growth significantly, however onion, thyme 
and garlic inhibited fungus growth more than akk and 
datura. These three plant extracts inhibited growth of 
fungus ranging from 80-82% (Table 2). At 20% 
concentration of plant extracts, garlic showed highest 
inhibition, whereas akk has been proved least effective 
(Table 3) against fungus. Akk, datura, garlic, onion 
and thyme inhibited fungal growth 64.72, 63.59, 
82.12, 63.12 and 65.17%, respectively 

At 30% concentration of plant extracts, fungal 
growth was inhibited most effectively as results 
showed that three plant extracts such as thyme, onion 
and akk completely inhibited fungal growth at that 
concentration. Remaining two plant extracts had also 

proved good  for fungal inhibition as onion inhibited 
fungal growth up to 91.84% and datura 71.59% (Table 
3). 
 
DISCUSSION 
 
Antifungal activity of different plant extracts against 
plant pathogens has been reported by various 
researchers. The phyto-extracts of Dhatura metel 
could control the in vitro growth of Rhizoctonia solani 
and Xanthomonas oryzae pv. oryzae (Kagale, et al. 
2004). Leaf extracts of A. indica, D. stramonium, O. 
sanctum, P. longifolia and C. roseus were recorded to 
have protective role against Alternaria brassicola, 
Colletotrichum capsici, Fusarium oxysporum, 
Rhizoctonia solani and Sclerotinia sclerotiorum 
(Shivpuri et al. 1997). The fungicidal spectrum of leaf 
extract of Garlic and Onion has already been 
investigated by Shekhawat and Prasada (1971); Misra 
and Dixit (1976); Tariq and Magee (1990). 

Our results are in line with (Kumar and Yadava 
2007) who reported antifungal effects of onion and 
neem against colletotrichum spp. Results showed that 
with increase in concentration of plant extracts, there 
is significant increase in fungal mycelium growth, 
Datura leaves extract have not showed good inhibition 
of fungal growth at 30% concentration. Garlic and 
thyme leaves extracts showed good effects on fungal 
inhibition at all of their concentrations and suppress 
fungal growth effectively. Akk leaves extract failed to 
inhibit fungal growth significantly at lower 
concentration but inhibited fungal growth completely 
at highest concentration. Onion have good effects on 
suppression of fungal growth as it inhibited fungal 
growth at all concentrations  significantly but results 
showed that like thyme and garlic, it did not 
completely inhibited fungal growth at any of its 
concentration. Bhardwaj and Sahu (2014) evaluated 
the efficacy of five plant extracts against C. falcatum 
under laboratory conditions and their results 
confirmed our findings that at highest concentration of 
15%, maximum inhibition in mycelial growth was 
recorded in Ocimum while minimum inhibition in 
mycelial growth was recorded in garlic. The extract of 
Withania somnifera showed maximum mean mycelial 
growth inhibition (Patel el al, 2015) for all nine C. 
falcatum isolates and was found to be very effective as 
compared to other phyto-extract while  extract of C. 
asiatica was proved less effective also in line with our 
findings. Prince and Prabakaran (2011) also 
corroborating our results as they reported the efficacy 
of extracts of Vitex negundo against red rot pathogen. 
The extracts of 42 medicinal plants (Yadav et al. 2009) 
against C. falcatum were evaluated under the lab 
conditions, among them only seven plant extracts 
proved very effective.
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Figure 1 Effect of different plant extracts on the mycelial growth of C. falcatum at different concentrations under the 
laboratory conditions (A 10%; B 20%; C 30%; D control) 
 
CONCLUSION 
 
The use of plant extract can provide better alternative 
of chemical fungicides as environmental friendly 
approach and should be studied at molecular level for 
understanding interaction between fungus and plant 
metabolites. Results of the present study have shown 
that by increasing concentration of plant extracts more 
fungal inhibition can be achieved. All five plant 
extracts showed antifungal effects on the fungal 
mycelium growth but thyme, garlic and onion proved 
more effective against C. falcatum. Plant extracts have 
good antifungal properties that can suppress disease 

development and further research is needed to be done 
in order to determine practical effectiveness of these 
aqueous plant extract against red rot disease in field 
conditions. 
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