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Abstract 
Availability of healthy stock of seedlings for planting, and their disease-free condition subsequently in the 
field are the important aspects of the management. Eucalyptus is an economically important plantation 
species extensively cultivated in different parts of the country. Wide range of fungal and bacterial pathogens 
attack seedlings, saplings and trees of Eucalyptus causing major losses in nurseries and plantations. An 
attempt was made to identify different disease problems on clonal plantations of Eucalyptus in Andhra 
Pradesh, Kerala and Tamil Nadu (South India). In the present investigation, seven different fungal pathogens 
viz., Alternaria, Cercospora, Coniella, Cylindrocladium, Corticium, Lasiodiplodia and Pestalotiopsis were 
recorded causing leaf and stem diseases in three different clonal plantations in South India. There was a 
variation in the incidence and distribution of these diseases during two year period of observations. Leaf spot 
disease caused by Alternaria alternata was recorded in all the 3 study locations. Cylindrocladium leaf blight 
disease was observed on 2 locations. Twenty different clones of Eucalyptus were screened against pink 
disease pathogen Corticium salmonicolor by using toxin rooted shoot cutting bioassay method under in vitro. 
This study is a preliminary selection of comparatively resistant or tolerant clones of Eucalyptus. 

Keywords: Eucalyptus, bacterial pathogens, seedlings, saplings, leaf blight disease, bioassay.    

Introduction 
Forest is the second largest land use in India next to 
agriculture. The forest and tree cover of India is 
assessed as 78.29 million hectares which constitute 
23.81% of the country's geographical area, ranging from 
the Himalayan Temperate to the Dry Deciduous forests 
(FSI, 2011). India’s forests, being one of the biodiversity 
hot spots of the world, possess high degree of 
endemism. However, in the recent past, this natural 
resource has been subjected to various pressures mainly 
due to biotic factors. The country’s per capita availability 
of forest area is 0.065 hectare and the productivity is 
1.37 m3 per hectare as against the world average of  
0.64 hectare and 2.1 m3, respectively (Joshi and Singh, 
2003). While the demand for forest products and 
services in India is increasing, the area and quality of 
forests is declining due to various factors including pests 
and diseases. The forestry sector is facing increasingly 
difficult challenges. The most obvious challenge within 
the sector is to meet the growing demand for forest 
products while safeguarding the ability of forests to 
provide a range of environmental services including 
among others, the conservation of biodiversity, mitigation 
of global climatic change and protection of soil and water 
resources. The requirement of wood in the year 2000 
was 355 million m3 (297 million m3 fuel wood and 58 
million m3 timber) but the availability was only 205 million 
m3 (169 million m3 fuel wood and 36 million m3 timber) 
with a deficit of 150 million m3. This gap between 
demand and supply still continues.  
 

 
Such deficit is being fulfilled by unsustainable withdrawal 
of wood from forests and some quantity by imports. The 
demand for wood in the year 2020 is projected to be 153 
million m3 for industrial wood and 437 million m3 for fuel 
wood i.e., a rise of about 164% and 47%, respectively 
(Parvez, 2005).  Further, the National Forest Policy, 1988 
stipulates that one-third of geographical area should be 
under forest or tree cover. This can be achieved by 
rehabilitating the degraded forests and by promoting the 
plantation forestry. Plantation forestry was initiated 
mainly for the production of industrial raw materials as 
well as fuel wood and fodder. The exotic species of 
Eucalyptus, Casuarina and Acacia are the main ones 
having larger area under the plantations compared to 
other tree species.  
 
Among different trees, Eucalyptus species are the most 
important plantation species widely planted next to pines 
in the tropical and subtropical regions (Old et al., 2003). 
According to FAO (1995), there were about 1.4 million ha 
plantations of eucalypts available in the South-East 
Asian region. In India, large scale plantations of 
Eucalyptus species viz., E. tereticornis, E. urophylla and 
E. grandis in different parts of the country and  
E. globulus in higher elevations of  Nilgiris and Palni hills 
of Tamil Nadu (altitude 2000 to 2500 m) were raised 
(Tewari, 1992). Eucalyptus tereticornis is being raised in 
large scale plantations in most Indian states since 1962 
(Bakshi, 1976).  
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The institute of forest genetics and tree breeding (IFGTB) 
has taken up tree improvement programme on 
Eucalyptus for obtaining quality seeds and propagules 
and raised clonal plantations in different parts of south 
India. As fast-growing exotics, eucalypts may be worked 
for a short rotation for industrial wood. As a vigorous 
coppicer, the species of Eucalyptus are well suited for 
management on a short coppice rotation. Apart from 
meeting local demand for timber and fuel wood, 
Eucalyptus is planted to meet the increasing demand of 
industrial wood, particularly for the paper industry. For 
establishing Eucalyptus plantations, seedlings are raised 
in polythene bags and are generally used for planting in 
the field.  
 
Diseases cause major losses in nurseries and 
plantations resulting in failure of planting material and 
reduction of biomass production or loss of germplasm. 
Limited studies are available on eucalypt diseases and 
pathogens (Sankaran et al., 1995; Keane et al., 2000; 
Old et al., 2003). Wide range of fungal and bacterial 
pathogens attack seedlings, saplings and trees of 
Eucalyptus (Sharma et al., 1985). The first step is to 
record the incidence of a disease needs to be monitored 
for certain period of time to understand its level of 
severity and also can identify the particular clone is 
tolerant or free from the attack of the diseases. It is 
necessary to have a detailed knowledge of various 
diseases affecting different clonal plantations of this tree 
species. Hence, an attempt was made to identify 
different disease problems on clonal plantations of 
Eucalyptus species in Coimbatore (TN), Kandanchira 
(Kulathupuzha, Kerala) and Satyavedu (AP) in south 
India. 
 
Material and methods 
Survey and collection of data on disease incidence: 
Clonal plantations of Eucalyptus experimental trails laid 
and maintained by the Institute of Forest Genetics and 
Tree Breeding (IFGTB) in three different locations at 
Karunya (Coimbatore, TN), Kandanchira (Kulathupuzha 
(Kerala) and Satyavedu (AP) in south India were visited 
at periodical intervals over a period of two years (Apr 
2007 to Mar 2009). Periodical observations were made 
and recorded incidence of the disease on data sheets.  
At each observation, disease specimens were collected 
for isolation and identification of causal organisms. 
Incidence of disease severity was rated (low, medium, 
severe) on a numerical scale (1-3) by adopting the 
method of Sharma et al. (1985). The average severity 
index of a disease (DSI) in each trial plantation was 
calculated from the sum of total number of trees of each 
disease severity rating (DSR) in all the trial plantations 
multiplied separately by the disease index (1-3) and 
dividing it by the total number of trees assessed (N) 
based on the following formula: 
 

nL x 1 + nM x 2 + nS x 3 
Disease severity index = ----------------------------------------- 

   N 

 
Where, nL, nM, nS represent total number of trees with 
low, medium and severe disease severity. 1, 2, 3 
represent disease severity index (DSI) for low, medium 
and severe respectively and N denotes the total number 
of trees assessed in all the replications in the trial 
plantations. The percent incidence of a disease in each 
trial plantation was calculated from the total number of 
trees affected (nd) and total number of trees observed in 
the trial plantation (N). 
 

    nd 
Percent incidence =   -------- x 100 

                       N 
 
Isolation and identification of causal organism: Disease 
specimens of affected trees were collected from different 
trial plantations and brought to the laboratory in clean 
polythene bags. Isolation of causative organism was 
made immediately in order avoid any saprophytic growth 
on the specimens. The culture media used for isolation of 
the causal organism were potato dextrose agar (PDA) for 
fungi and nutrient agar for bacteria. After isolating the 
causal organisms in pure culture, identification was 
attempted at least up to generic level based on cultural 
and morphological characteristics. For specific 
identification and confirmation, the cultures were sent to 
Pathology Laboratory, Kerala Forest Research Institute, 
Peechi, Kerala and Mycology Laboratory, Centre for 
Advanced Studies in Botany, University of Madras, 
Chennai, TN, India. The fungal cultures were sub-
cultured at 2-3 months interval and stored in refrigerator 
for further studies. 
 
Bio-assay test: Rooted cutting bio-assay test was 
conducted to screen the different eucalypt clonal plants 
against pink disease caused by Corticium salmonicolor 
(Balasundaran, 1997). Fresh cultures of C. salmonicolor 
were utilized for the preparation of culture filtrates.  
The fungus was maintained on potato dextrose agar 
(PDA) medium. Agar discs of 4 mm dia and 4 mm 
thickness were removed from the margin of an actively 
growing 5 d old culture of C. salmonicolor. Three such 
discs were transferred to 100 mL autoclaved potato 
dextrose broth in sterile 500 mL Ehlernmeyer flask. 
Similarly agar discs from culture medium without the 
fungal growth were also transferred to autoclaved 
medium in sterile flasks to serve as control. The cultures 
were incubated at 28±2oC for 25 d. After incubation 
period, the contents in the flask with the fungal mycelium 
were transferred to a clean, sterile blender and the 
mycelium shredded till the suspension is formed. The 
suspension was passed through cheese cloth and the 
resulting filtrate was centrifuged at 10,000 rpm for  
20 min. After centrifugation, the supernatant was filter 
sterilized through a 0.2 mm Sartorius filter system. Thirty 
day old rooted shoot cuttings of uniform height of 
different eucalypt clones were washed thoroughly to 
remove adhering vermiculite particles and then surface 
sterilized using 1% sodium hypochlorite solution and 
rinsed again thoroughly in sterile water.  



 
J. Acad. Indus. Res. Vol. 1(9) February 2013                        516 
 

©Youth Education and Research Trust (YERT)                                                                              Mohan & Manokaran, 2013 
 

 
Rooted shoot cuttings transferred to sterile-flat-bottomed 
Borosil vials (6 cm x 2 cm) containing 10 mL of culture 
filtrate with the roots immersed in the filtrate. The mouth 
of the vials was plugged with sterile cotton to prevent 
contamination and evaporation of the filtrate and also to 
hold the shoots in an upright position. Rooted shoot 
cuttings of the same clone were kept as control using  
10 mL of filter sterilized potato dextrose broth. For each 
clone there were 6 replicates each for treatment (filtrate) 
and control. The experiment was set up in the laboratory 
table inside a room with a temperature range of 28-30C 
and relative humidity of 50-60%. Observations were 
made at periodical intervals for recording data on the 
wilting and other symptoms up to 72 h of incubation, 
observations were made on the effect of culture filtrate 
expressed by the plants based on an arbitrary scale 
(Table 1).  
 
Results and discussion 
Eucalyptus species have emerged as the most widely 
planted plantation forestry species in different parts of 
India including AP, Karnataka, Kerala and TN states 
because of their fast growth, adaptability and important 
end uses in pulp and paper industries. In Kerala, 
Eucalyptus spp. has been planted on a limited scale at 
high altitudes 1000-1500 m above msl for several 
decades (Sharma et al., 1985). E. camaldulensis and  
E. tereticornis were planted intensively in different areas 
in TN and AP including farmer’s fields for the 
requirements of pulp and paper industries. In this study, 
periodical surveys were made and recorded the 
incidence of various disease problems in 3 different 
clonal plantations of Eucalyptus at Kandanchira (Kerala), 
Karunya (Coimbatore, TN) and Satyavedu (AP), South 
India. 
 
Severity index and susceptibility rating for rooted shoot 
cuttings of Eucalyptus clones in response to culture 
filtrate of the pink disease pathogen, Corticium 
salmonicolor is shown in Table 1. Seven different fungal 
pathogens viz., species of Alternaria, Cercospora, 
Coniella, Cylindrocladium, Pestalotiopsis, Corticium and 
Lasiodiplodia were recorded causing leaf and stem 
diseases in different clonal plantations (Table 2). The 
occurrence and incidence of these pathogens in different 
locations also varied. It was observed that the disease 
Alternaria leaf spot was recorded on all the 3 locations. 
The Cylindrocladium leaf blight disease was observed 
from 2 locations and other diseases were recorded in 1 
location only. Most of these pathogens causing different 
diseases appeared in all the periods of observations.  
 
Alternaria leaf spot: The leaf spot disease caused by 
Alternaria was commonly observed in low incidence in 
young trees or coppice shoots of different clones in all 
the 3 sites observed (Table 2). In case of attack by 
Alternaria alternata, affected leaves show minute greyish 
brown spots near the tip and along the margin.  
 

 
The spots coalesced to form large dull brown to pale 
brown irregular necrotic areas with diffused margins. 
Data on the incidence of this disease on clonal plantation 
at Karunya (Coimbatore, Tamil Nadu) is presented in 
Table 3. It was found that total of 25 different clones 
were showing leaf spot disease symptoms during 
different period of observations. The incidence of the leaf 
spot disease was recorded on 21 clones in Jan-Mar, 
2009 and 20 clones in Oct-Dec, 2008 and 18 clones in 
Apr-June, 2008. Less number of clones had the disease 
problem during Oct-Dec, 2007 (13 Nos.) and Jan-March, 
2008 (14 Nos.). Among the different clones examined, 
the clone 19 showed severe incidence of the disease 
incidence and the clones 16, 17, 86, 94, 154, 196 and 
231 revealed medium incidence of this disease. The 
remaining 17 clones had low level of incidence during 
different period of observations. 
 
Data on the incidence of Alternaria leaf spot disease 
recorded in different clones at Kandanchira 
(Kulathupuzha, Kerala) is presented in Table 4. It was 
found that a total of 20 different clones were showing leaf 
spot symptoms. The incidence of the disease was 
recorded on 12 clones during July-Sep and  
Oct-Dec, 2007, 13 clones during Oct-Dec, 2008 and 10 
clones during July-Sep, 2008. Less number of clones  
(4 clones each) had the disease problem during  
Jan-March, 2008 and 2009. Data on the incidence of 
Alternaria leaf spot disease on different clones in 
Satyavedu (AP) is presented in Table 5. It was found that 
a total of 17 different clones had leaf spot disease 
symptoms during different period of observations. 
Maximum number of clones (11 clones) had the disease 
incidence during Oct–Dec, 2008, 10 clones during  
Oct-Dec, 2007, 9 clones during Apr–June, 2008,  
7 clones each during July–Sep, 2007 and 2008. The 
disease incidence was found low during Jan–March, 
2007 and 2008 (5 clones) and no incidence recorded 
during Apr–June, 2007. Among different clones, the 
clones of 19 and 52 had severe disease incidence and 
clone of 4, 17, 188 and 270 had medium level of 
incidence. The remaining 11 clones had low level of 
disease incidence during different period of observations.  
In this study, foliar and stem diseases viz., leaf spot, leaf 
blight and pink disease caused by different pathogens 
were recorded in three different clonal plantations of 
Eucalyptus at TN, Kerala and AP. The leaf spot disease 
caused by Alternaria alternata is a common facultative 
parasite found to cause foliar diseases of many plants. 
Earlier researchers reported this kind of leaf spots 
caused by A. alternata on Eucalyptus tereticornis from  
UP (Bakshi et al., 1972).  In one of the studies, Sharma 
et al. (1985) have recorded that E. grandis is a new host 
record for A. alternata in Kerala, India. 
 
Cercospora leaf spot: Leaf spot disease caused by 
Cercospora was recorded in coppice shoots of different 
clones of Eucalyptus in Karunya (Coimbatore, TN).  
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Table 1. Severity index and susceptibility rating for rooted shoot cuttings of Eucalyptus clones  
in response to culture filtrate of the pink disease pathogen, Corticium salmonicolor. 

Symptoms Severity index 
(Scale 0-3) 

Susceptibility 
rating* 

No wilting symptom; leaves unaffected; stem and roots unaffected 1 (0-1) R 
Leaves show turgidity loss and shrunken but not brittle; stem and root remain unaffected 2 (1.1-2) MR 
Leaves show turgidity loss, shrunken and drying making them brittle; stem shows drying 3 (2.1-3) S 
Leaves completely dried and brittle; stem completely dried 4 (3.1-4) HS 

*R-Resistant; MR-Moderately Resistant; S-Susceptible; HS-Highly Susceptible. 

Table 2. List of disease problems recorded on different clonal plantations of Eucalyptus. 

Disease problems 
Locations 

Karunya  
(Coimbatore, TN) 

Kandanchira  
(Kulathupuzha, Kerala) 

Satyavedu  
(AP) 

Alternaria Leaf spot + + + 
Cercospora Leaf spot + - - 
Coniella Leaf spot - + - 
Cylindrocladium Leaf blight - + + 
Pestalotiopsis Leaf spot - + - 
Lasiodiplodia stem canker - - + 
Pink Disease - + - 

(+) = Incidence of disease; (-) = No incidence of disease. 

Table 3. Incidence of Alternaria leaf spot diseases on Eucalyptus clonal plantation at  
Karunya, (Coimbatore, TN) during Apr to March, 2007-2009. 

Clone 
Number 

2007-2008 2008-2009 % incidence 
Apr-June July-Sep Oct-Dec Jan-Mar Apr-June July- Sep Oct-Dec Jan-March 

1 - - - + + - - + 6.6 
7 - - - - + - - + 13.3 

10 - - - - + - - + 6.6 
14 - - - - + - + + 6.6 
16 - - + + + - + + 26.6 
17 - - + + - - + - 33.3 
19 - - + + + - + + 53.3 
26 - - - - + - + + 6.6 
31 - - + - + - + + 13.3 
53 - - - - + - + + 6.6 
69 - - - - + - + + 6.6 
70 - - + + - - - + 13.3 
86 - - + + + - + + 33.3 
94 - - + + + - + + 46.6 
100 - - - - + - + - 6.6 
116 - - - - + - + + 6.6 
121 - - - - + - + + 6.6 
136 - - - - + - + + 13.3 
154 - - + + - - + + 46.6 
188 - - + + - - + + 13.3 
191 - - + + - - + - 20.0 
196 - - + + + - + + 33.3 
217 - - + + - - + + 13.3 
231 - - + + - - - + 33.3 
272 - - - + + - + - 13.3 

(+) = Incidence of disease; (-) = No incidence of disease. 
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Table 4. Incidence of Alternaria leaf spot diseases on Eucalyptus clonal plantation at  
Kandanchira (Kulathupuzha, Kerala) during Apr-March, 2007-2009. 

Clone 
number 

2007-2008 2008-2009 % incidence 
Apr-June July-Sep Oct-Dec Jan-Mar Apr-June July- Sep Oct-Dec Jan-March 

10 - + + + + + + + 70.0 
16 - - - - - + + - 10.0 
43 + + - - - - + - 9.0 
75 + - + - - + - + 10.0 
109 + + + - - - + - 30.0 
121 - - + - - + + - 20.0 
158 - + + - - - + - 10.0 
172 - - - - - - + - 10.0 
174 + + + - - + - + 20.0 
184 + - - - - + - - 30.0 
196 + + - - - - + - 60.0 
206 - - + - - + - - 30.0 
209 - + - - - - + - 30.0 
272 - + + + + + - - 20.0 
273 - + + - + + - - 10.0 
277 - - - + + - - + 40.0 
278 - + + - - - + - 40.0 
282 - + + - + - + - 20.0 
284 + - + + - + + - 30.0 
289 - + - - - - + - 30.0 

Table 5. Incidence of Alternaria leaf spot diseases on Eucalyptus clonal plantation  
at Satyavedu (AP) during Apr-March, 2007-2009. 

Clone 
number 

2007-2008 2008-2009 % incidence 
Apr-June July-Sep Oct-Dec Jan-Mar Apr-June July- Sep Oct-Dec Jan-March 

4 - - - + - - + + 33.3 
8 - + + - - + - - 6.6 
9 - - - + + - + + 6.6 

17 - + + - + + - - 40.0 
19 - + + - + + - - 53.3 
33 - - - + + - - + 6.6 
52 - + + - + + + - 60.0 
111 - - - - - - + - 6.6 
113 - + + - + + + - 13.3 
121 - - - + - - + + 13.3 
161 - - - + + - - + 13.3 
188 - + + - + + + - 40.0 
210 - - + - - - + - 6.6 
219 - - + - - - + - 20.0 
270 - + - - + + - - 40.0 
280 - - + - - - + - 6.6 
281 - - + - - - + - 20.0 
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Table 6. Incidence of Cercospora leaf spot diseases on Eucalyptus clonal plantation at  
Karunya (Coimbatore, TN) during Apr to March, 2007-2009. 

Clone 
number 

2007-2008 2008-2009 % incidence Apr-June July-Sep Oct-Dec Jan-Mar Apr-June July- Sep Oct-Dec Jan-March 
1 - - + + - - + + 13.3 
7 - - - - - - + - 6.6 

10 - - - - - - + - 13.3 
16 - - + + - - + - 6.6 
17 - - + + - - + + 20.0 
19 - - + + - - + + 33.3 
23 - - + + - - + + 6.6 
53 - - - - - - + + 13.3 
69 - - + + - - + - 40.0 
115 - - + + - - + + 20.0 
118 - - + + - - + + 33.3 
121 - - + + - - + - 13.3 
196 - - - - - - + + 20.0 
217 - - + + - - + - 33.3 
231 - - - - - - + + 40.0 
272 - - + + - - + - 20.0 

Table 8. Incidence of Cylindrocladium leaf blight on Eucalyptus clonal plantation at  
Kandanchira (Kulathupuzha, Kerala) during Apr to March, 2007-2009. 

Clone 
number 

2007-2008 2008-2009 % incidence Apr-June July-Sep Oct-Dec Jan-Mar Apr-June July- Sep Oct-Dec Jan-March 
52 + - + - + - + - 60.0 
75 - + - -  - + - - 20.0 
83 + + - - + + - - 60.0 
88 - + + + - + + + 50.0 
93 - + - + - + - + 50.0 
94 - + + - - + + - 70.0 
109 - + + - - + + - 10.0 
111 - + - - - + - - 10.0 
161 + + + - + + + - 10.0 
174 - + + - - + + - 50.0 
184 - + - + + + - + 70.0 
199 - + - + - + - + 50.0 
209 - - + - - - + - 30.0 
217 - + - + - + - + 10.0 
221 - + - - - + - - 30.0 
272 - + + - - + + - 10.0 
277 - + - - - + - - 60.0 
278 - + - - - + - - 50.0 
279 - + + - - + + - 30.0 
282 + - + - + - + - 10.0 

Table 7. Incidence of Coniella leaf spot disease on different Eucalyptus clonal plantation at  
Kandanchira (Kulathupuzha, Kerala) during Apr to March, 2007-2009. 

Clone 
number 

2007-2008 2008-2009 % incidence Apr-June July-Sep Oct-Dec Jan-Mar Apr-June July- Sep Oct-Dec Jan-March 
75 + - + - + + + + 10.0 
109 + - + - + + + + 20.0 
121 - - - - - - + - 10.0 
184 - - - - - - + - 40.0 
209 - - - - + - - - 40.0 
272 + + - - + - - - 30.0 
273 + - - - + + - - 10.0 
277 + + - - + - - - 50.0 
282 - - - - + + - - 20.0 
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It was caused by Cercospora eucalypti. Affected plants 
showed light brown spots near the tip and along the 
margin of leaf. Later, they coalesced to form large brown 
irregular necrotic spots on the leaf. Data on the incidence 
of Cercospora leaf spot disease on different clones is 
presented in Table 6. It was recorded that total of 16 
different clones had the leaf spot symptoms caused by 
Cercospora during different period of observations. The 
level of incidence ranges from low to medium (1 to 50%). 
It was also found that the disease incidence was 
recorded in all the clones during Oct-Dec, 2008, whereas 
11 clones showed the disease incidence during Oct-Dec, 
2007 and Jan-March, 2008 respectively. Less number of 
clones (9 Nos.) had the disease symptoms during  
Jan-March, 2009. Among different clones, the clones 19, 
69, 118 and 231 had medium and the remaining 12 
clones showed low level of incidence during different 
period of observations. 
 
Coniella leaf spot: Coniella leaf spot was recorded from 
some of the clonal plants at Kandanchira (Kulathupuzha, 
Kerala). The disease caused extensive premature 
defoliation of the lower branches due to severe infection. 
It was caused by Coniella sp. The spots appeared during 
the rainy season. Initially the spots were greyish-black in 
the centre gradually becoming lighter towards the 
periphery. During the dry period the spots turned light to 
pale brown and leaves which had large area covered by 
the spots blighted and defoliated. Data on the incidence 
of this disease on different clones is presented in  
Table 7. It was found that a total of 9 clones had the 
disease symptoms and variation during different period 
of observations. The disease incidence was found more 
during Apr-June, 2007 and 2008 (5 and 7 clones 
respectively). Less number of clones (2 Nos. each) was 
attacked by this disease during July-Sep and  
Oct-Dec, 2007 and Jan-March, 2009. Among different 
clones observed, the clones 184, 209, 272 and 277 had 
medium level of incidence. The remaining 5 clones 
revealed low disease incidence.  
 
Leaf spot disease on eucalypts was caused by fungal 
pathogen, Coniella spp. So far, three species of Coniella 
namely, C. castaneicola was recorded on E. viminalis,  
E. grandis, E. saligna, E. citriodora, E. tereticornis from 
different countries; C. minima was recorded on  
E. camaldulensis from Burma and C. australiensis was 
recorded on E. deglupta from Australia (Sutton, 1980).  
In the present investigation, leaf spot disease caused by 
species of Coniella was recorded on some of the 
Eucalyptus clonal plantation at Kerala. This finding is in 
accordance with the findings made by Sharma et al. 
(1985). They recorded that the two species of Coniella 
(C. castaneicola and C. fragariae) are reported for the 
first time on Eucalyptus from India. 
 
Cylindrocladium leaf blight: Species of Cylindrocladium 
are widespread fungal pathogen of various host plants 
including eucalypts.  

 
In the present investigation, the disease was noticed in 
coppiced shoots as well as leaves of non-coppiced 
eucalypt trees at Kandanchira (Kulathupuzha, Kerala) 
and only coppiced shoots at Satyavedu (AP) in different 
clones. It was caused by Cylindrocladium scoparium. 
The disease first shows as greyish water-soaked spots 
on young leaves. These spots coalesce and develop into 
extensive necrotic areas. Large numbers of shining white 
spores can be seen at the margin of lesions, on older 
necrotic portions of leaves, especially along midribs on 
the abaxial surfaces, and on fine shoots. Under 
favourable conditions of high humidity and frequent 
rainfall, necrotic lesions cover the entire area of the leaf 
and fruit profusely on young shoot tips which are killed, 
resulting in leaf and shoot blight symptoms. Data on the 
incidence of the leaf blight disease on different eucalypt 
clones at Kandanchira (Kulathupuzha, Kerala) during 
different period of observations is presented in Table 8. 
Total of 20 different clones were showing the disease 
incidence and disease incidence was found maximum 
(17 clones) during July-Sep, 2007 and 2008 and 10 
clones during the period Oct-Dec, 2007 and 2008. The 
disease incidence was found in less number of clones 
during the period Apr-June, 2007 (4 clones), Jan-March, 
2008 and 2009 (5 clones each) and Apr-June, 2008  
(5 clones). Among different clones observed, the clones 
of 52, 83, 94, 184 and 277 had severe level of disease 
incidence. The clones of 88, 98, 174, 199, 209, 221 and 
279 had medium level of incidence. The remaining 8 
different clones had low level of leaf blight disease 
incidence during different period of observations. 
  
Data on the incidence of leaf blight disease caused by  
C. scoparium on different eucalypt clones in Satyavedu 
(AP) is presented in Table 9. It was found that total of 19 
different clones had disease symptoms and variation 
during different period of observations. Maximum number 
of clones (14 clones) had the disease incidence during 
Oct-Dec 2007, 11 clones during Apr-June, 2007,  
9 clones each during Oct-Dec, 2008 and 8 clones each 
during July-Sep, 2007 and 2008. The disease incidence 
was found low during Jan-March, 2008 (5 clones) and 
Jan-March, 2009 (4 clones). Among different clones, the 
clones of 121 and 188 had severe disease incidence and 
clone 52 had medium level of incidence. The remaining 
16 clones had low level of disease incidence during 
different period of observations. Cylindrocladium spp. 
cause a variety of diseases on Eucalyptus species in 
nursery and plantations including root and collar rot, 
shoot blight, leaf blight and foliar spots (Crous et al., 
1991, Sharma and Mohanan, 1982, 1991). Epidemic 
outbreak of the disease is favoured by high rainfall and 
humidity (Sharma and Mohanan, 1991). Booth et al. 
(2000) used bioclimatic mapping to predict high hazard 
areas for Cylindrocladium reteaudii leaf blight for  
South-East Asia and other parts of the world. 
Cylindrocladium is the most serious and widespread 
disease of eucalypts in Kerala state.  
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Table 9. Incidence of Cylindrocladium leaf blight diseases on Eucalyptus clonal plantation  
at Satyavedu (AP) during Apr to March, 2007-2009. 

Clone 
number 

2007-2008 2008-2009 % incidence Apr-June July-Sep Oct-Dec Jan-Mar Apr-June July- Sep Oct-Dec Jan-March 
4 - - + - + - + + 13.3 
7 - - + - - - + - 6.6 
8 - + + - - + - + 13.3 
9 + - - + + - + - 20.0 

17 + + + - + + - - 6.6 
19 + + + - + + - + 20.0 
33 + - - + + - - - 6.6 
52 + + + - + + + - 40.0 
111 - + + - - + + - 6.6 
113 + + + - + + + - 20.0 
121 - - - + - - + - 53.3 
161 + - - - + - - + 20.0 
188 + + + - + + + - 60.0 
210 - - + - - - - - 13.3 
219 - - + - - - - - 20.0 
220 + - + - + - + - 6.6 
270 + + - + + + - - 6.6 
280 - - + - - - - + 13.3 
281 - - + + - - - - 6.6 

Table 10. Incidence of Pestalotiopsis leaf spot disease on Eucalyptus clonal plantation  
at Kandanchira (Kulathupuzha, Kerala) during Apr to March, 2007-2009. 

Clone 
number 

2007-2008 2008-2009 % incidence Apr-June July-Sep Oct-Dec Jan-Mar Apr-June July- Sep Oct-Dec Jan-March 
75 + - - + + - - + 10.0 
109 + + + - + + + - 30.0 
121 - - - + - - - + 20.0 
184 - + + - - + + - 20.0 
273 + - - + + - - + 10.0 
277 + - - - + - - - 40.0 
282 + - + - + - + - 10.0 

Table 11. Incidence of Pink disease on Eucalyptus clonal plantation at  
Kandanchira (Kulathupuzha, Kerala) during Apr to March, 2007-2009. 

Clone 
number 

2007-2008 2008-2009 % incidence Apr-June July-Sep Oct-Dec Jan-Mar Apr-June July- Sep Oct-Dec Jan-March 
43 + + + - + + + + 30.0 
52 + - + - + - + + 30.0 
55 - + - - - + - + 10.0 
75 + - - - + - - + 60.0 
88 + + + - + + + + 60.0 
94 - + + + - + + + 50.0 
111 + + + - + + + + 10.0 
161 + + + - + + + + 20.0 
174 + - - - + - - + 10.0 
206 + - + - + - + + 60.0 
209 - + - - - + - - 10.0 
217 - + - - - + - + 20.0 
221 + - + + + - + + 50.0 
273 - + + + - + + - 10.0 
284 + - + - + - + + 50.0 
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A total of five species of the pathogen, Cylindrocladium 
viz., C. guinqueseptatum and its teleomorph has been 
reported. The pathogen, C. ilicicola and its teleomorph, 
C. theae and its teleoinorph, C. clavatum and  
C. scoparium were recorded in Kerala by Sharma et al. 
(1985). Earlier, Bakshi (1976) has recorded only  
C. quinqueseptatum and C. scoparium; the rest of the 
three species were new records for Kerala and India by 
Sharma et al. (1985). Cylindrocladium scoparium has 
been reported as the most serious pathogen causing 
various diseases in Brazil by Batista (1951) and Magnani 
(1964) and in Goa, India by Bakshi (1976).  

 
 

 
 

 
In this survey, C. scoparium was found with the foliage 
infection on some of the eucalypt clonal plantations at 
Kandanchira (Kulathupuzha, Kerala) and Satyavedu 
(AP). The result of the findings is in accordance with the 
findings made by Sharma et al. (1985) and according to 
them the pathogen, C. scoparium very rarely found with 
the foliage infection of eucalypts. The pathogen,  
C. ilicicola has earlier been reported causing die-back in 
Karnataka on E. globulus (Reddy, 1973), die-back 
(Figueiredo and Cruz, 1963) and leaf spots (Alfenas  
et al., 1979) on various species of eucalypts in Brazil. 
 

Table 12. Incidence of Lasiodiplodia stem canker disease on Eucalyptus clonal plantation  
at Satyavedu (AP) during Apr to March, 2007-2009. 

Clone 
number 

2007-2008 2008-2009 % incidence Apr-June July-Sep Oct-Dec Jan-Mar Apr-June July- Sep Oct-Dec Jan-March 
4 - - + - + - + + 13.3 
7 - - + - - - + - 6.6 
8 - + + - - + - + 13.3 
9 + - - + + - + - 20.0 

17 + + + - + + - - 6.6 
19 + + + - + + - + 20.0 
33 + - - + + - - - 6.6 
52 + + + - + + + - 40.0 
111 - + + - - + + - 6.6 
113 + + + - + + + - 20.0 
121 - - - + - - + - 53.3 
161 + - - - + - - + 20.0 
188 + + + - + + + - 60.0 
210 - - + - - - - - 13.3 
219 - - + - - - - - 20.0 
220 + - + - + - + - 6.6 
270 + + - + + + - - 6.6 
280 - - + - - - - + 13.3 
281 - - + + - - - - 6.6 

Table 13. Susceptibility rating of various clones of Eucalyptus to toxins of pink disease pathogen C. salmonicolor. 

Clone number Rating and level of susceptibility  
(Mean of 6 replications) 

20 0.6 (R) 
30 1.2 (MR) 
43 2.4 (S) 
47 0.5 (R) 
52 2.2 (S) 
55 0.7 (R) 
75 3.8 (HS) 
88 4.0 (HS) 
94 0.4 (R) 

111 0 (R) 
161 1.8 (MR) 
174 0.4 (R) 
206 3.9 (HS) 
209 1.3 (MR)  
217 1.7 (MR) 
220 1.7 (MR) 
221 2.8 (S) 
273 2.3 (S) 
284 2.6 (S) 
300 1.4 (MR)  

*R-Resistant; MR-Moderately Resistant; S-Susceptible; HS-Highly Susceptible. 
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Pestalotiopsis leaf spot: Leaf spot disease caused by 
Pestalotiopsis was recorded on some of the clonal plants 
of Eucalyptus at Kandanchira (Kulathupuzha, Kerala). It 
was caused by Pestalotiopsis sp. Affected leaf spots 
were irregular pale brown to dark brown along the leaf 
margins or on the lamina as light grey to pale scorchy 
spots. Occasionally black dot like fructifications 
developed either on both the surfaces of the necrotic 
spot or only on the (abaxial) lower surface. Data on the 
incidence of this disease recorded during different period 
of observations is presented in Table 10. It was found 
that total of 7 clones of Eucalyptus were showing 
symptoms of the leaf spot disease. Among them, the 
disease incidence was recorded on 5 clones during the 
period April-June, 2007 and 2008. The incidence of the 
disease was found in less number of clones (2 Nos. 
each) during the periods July-Sep, 2007 and 2008. 
Among different clones observed, the clones of 109 and 
277 had medium level of disease incidence. 
The remaining 5 clones had low level of disease 
incidence. Leaf spots caused by Pestalotiopsis were 
recorded throughout Kerala on many Eucalyptus spp. by 
Sharma et al. (1985). This disease was recorded on  
E. grandis, E. tereticornis and E. globulus by them. They 
also found that the leaf spots were prevalent during  
Sep-Apr. Similarly, in the present investigation, leaf spot 
disease caused by Pestalotiopsis sp. was recorded on 
some of the clonal plants of Eucalyptus in the study 
location at Kandanchira (Kulathupuzha, Kerala).  
 
Pink disease: The pink disease was most common in 
clonal plantations of Eucalyptus at Kandanchira 
(Kulathupuzha, Kerala). It was caused by Corticium 
salmonicolor. Infected trees exhibit numerous epicormic 
shoots developed from the healthy stem just below the 
canker. The shoots also got infected and killed following 
wilting and drying up. Thus the infected trees, which 
appeared bushy due to repeated infections of pink 
disease, became frail and weak. Data on the incidence of 
pink disease on different eucalypt clones is presented in 
Table 11. It was found that total of 15 different clones 
had pink disease symptoms during different period of 
observations. The disease incidence was found 
maximum (13 clones) during the period Jan-March, 2009 
(13 clones) and 10 clones during Apr-June, 2007 and 
2008 and Oct-Dec, 2008. This is followed by July-Sep, 
2007 and 2008 (9 clones each). Less number of clones 
was attacked by the disease during the period  
Jan-March, 2008 (3 clones). Among different clones, the 
clones of 75, 88 and 206 revealed severe incidence; the 
clones of 43, 52. 94, 221 and 284 had medium and the 
remaining 11 clones had low level of disease incidence. 
The serious plantation disease of Eucalyptus is pink 
disease. The pink disease caused by Corticium 
salmonicolor has worldwide distribution (Mordue and 
Gibson, 1976; Seth et al., 1978). The pathogen,  
C. salmonicolor possesses a wide host range among 
woody plants numbering more than 141 species 
belonging to 104 genera (Sharples, 1936).  

 
In India, it is indigenous and occurs on a wide range of 
horticultural as well as forest plants. High incidence of 
pink disease and its serious effects on plants are known 
generally in tropical regions with high rainfall  
(> 2000 mm) (Hilton, 1958; Ferreira and Alfenas, 1977; 
Seth et al., 1978). In the present investigation, pink 
disease was recorded on eucalypt clones at Kandanchira 
(Kulathupuzha, Kerala) during the period of observation. 
The study is in accordance with the findings made by 
Sharma et al. (1985). According to them, the pink 
disease is widespread on indigenous trees in the low and 
medium altitude zones where conditions are favourable 
for infection, caused an epidemic in E. tereticornis 
plantations in the early 1970s in Kerala. Losses were 
estimated at 55-95% due to severe infection by this 
disease in 5 to 11 year old plantations by Seth et al. 
(1978). Gibson and Armitage (1979) recorded a sporadic 
incidence of pink disease on branches of older trees of 
E. grandis in the Pamba area, Kerala.  
 
Lasiodiplodia stem canker: Stem canker disease was 
quite common in clonal plantation of Eucalyptus at 
Satyavedu (AP). It was caused by Lasiodiplodia 
theobromae (Syn. Botryodiplodia theobromae). Affected 
plants showed typical symptoms of physiological wilting 
i.e., droopy apical shoots with flaccid leaves. Often the 
stem just above the canker was abnormally swollen. 
Occasionally the splitting and rupturing of the outer bark 
at the canker resulted in girdling of the stem, and plants 
died. The tissue in the canker region was brown and 
dead or dying.  
 
Data on the incidence of stem canker disease on 
different eucalypt clones is presented in Table 12. It was 
found that total of 19 different clones revealed stem 
canker symptoms during different period of observations. 
The stem canker incidence was found maximum during 
the period July-Sep, 2007 and 2008 (16 clones). This is 
followed by Apr-June, 2007 and 2008 (13 clones). 
Minimum number of clones showed stem canker disease 
symptoms during the remaining period of observations. 
Among different clones, the clones of 25, 157, 272, 274, 
284 and 303 had severe; the clones 52, 94, 186, 195, 
224 and 282 revealed medium and the remaining  
7 clones had low level of stem canker problems during 
different period of observations. The incidence of the 
disease was recorded mostly during the hot and dry 
months of April to September at Satyavedu (AP).  
The occurrence and distribution of the disease did not 
show any pattern; it was observed in scattered at random 
all over the clonal plantation.  
 
Bio-assay test: Twenty different clones of Eucalyptus 
were screened for resistance or susceptibility to pink 
disease by adopting toxin bio-assay test under controlled 
conditions (Balasundaran, 1997). It was observed that 
certain clones of the treated rooted cuttings revealed 
resistant different degrees of symptoms while the control 
ones remained healthy (Table 13). 
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Results clearly indicated that variation in susceptibility 
between different clones. Out of 20 clones screened,  
3 clones of 75, 88, 206 showed highly susceptible (HS) 
rating, the other 5 clones of 43, 52, 221, 273 and 284 
had susceptible (S) rating, the next 6 clones viz., 30, 
161, 209, 217, 220 and 300 showed moderately resistant 
(MR) rating and the remaining 6 clones of 20, 47, 55, 94, 
111 and 174 showed resistant rating. The severely 
infested clones like highly susceptible and susceptible 
showed high wilting symptoms within 24 h whereas the 
resistant/tolerant or non-attacked clones didn’t show any 
wilting symptom.  
 
Conclusion 
In this study, out of 110 clones of Eucalyptus planted in  
3 different locations in Karunya (Coimbatore, TN), 
Kandanchira (Kulathupuzha, Kerala) and Satyavedu  
(AP), some of the clones are free from attack of the 
major diseases (leaf spots, leaf blight, stem canker and 
pink diseases). Prior to the field trials, as a first step to 
eliminate relatively susceptible provenances/progenies of 
eucalypts to pink disease, a simple, rapid and efficient 
method was standardized based on the production of a 
‘toxin’ by the pathogen. An attempt was made to screen 
20 different clones of Eucalyptus plants against pink 
disease pathogen Corticium salmonicolor by using toxin 
rooted shoot cutting bioassay method under laboratory 
conditions. Among 20 different clones tested, 3 clones 
were highly susceptible, 5 clones were susceptible,  
6 clones were moderately resistant and remaining  
6 clones were found to be resistant. This study thus 
makes possible for the preliminary selection of 
comparatively resistant or tolerant clones of eucalypts for 
planting and also for breeding for pest and disease 
resistance.  
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