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ABSTRACT: The survey was conducted to record the disease incidence, severity and frequency of 
occurrence of fungal pathogens on Aloe vera in sixteen nurseries and two botanical gardens of Gwalior 
during winter and rainy season of 2013 & 2014. The present survey revealed that disease incidence was 
found significantly higher in winter season as compared to rainy season. Four different fungal diseases 
namely leaf spot, leaf rot, collar and root rot were found associated with the A. vera plants. Amongst all, leaf 
spot was found as dominant fungal disease with maximum 50.99% and 53.35% incidence in winter season 
and 32.49% and 31.42% in rainy season during the years 2013 & 2014, respectively. Total fifteen fungal 
species i.e. Alternaria alternata, Colletotrichum gloeosporioides, Cladosporium sphaerospermum, Curvularia 
ovoidea, C. lunata, Fusarium fusaroides, F. proliferatum, F. solani, Penicillium purpurogenum, Phoma 
eupyrena, P. betae, Polyrostrata indica, Pythium aphanidermatum, and species of  Helminthosporium and 
Phomopsis were isolated from different parts of A. vera. In winter seasons, Alternaria alternata and Fusarium 
proliferatum were recorded as a prominent fungal species causing various diseases in plants. While, 
Colletotrichum gloeosporioides was isolated as a most prevalent fungal species from the leaves of A. vera 
during the rainy seasons. The association of these fungal species may not only diminish the plant growth 
but, also have the potential to alter the efficacy of phytochemicals which eventually nullify the quality and 
quantity of gel.  
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I. INTRODUCTION 

For centuries, numerous plants have been used for 
medicinal purposes and acts as key ingredients for 
dietary supplements. There are about 45,000 plant 
species found in India and many of them have been 
reported to have medicinal properties [1]. Indian system 
of medicine including Ayurveda mainly uses plant based 
formulations to treat various human ailments as they 
contain therapeutic characteristics and have minimal 
side effects. Every plant present on earth possesses 
numerous medicinal properties. World Health 
Organization (WHO) estimated that up to 3.5 billion 
peoples of developing world are still rely on plants or 
plant based medicines as components of their primary 
health care. 
Aloe vera is a wonderful cactus like plant having about 
550 species growing around the world. This plant has 
enjoyed a long history as an herbal remedy and 
occupied a key position in herbal industry. Its leaves 
contain water and more than 200 different biologically 
active chemical constituents like sugars, proteins, 
enzymes, anthraquinones, mineral, vitamins, lignin, 
saponins and salicylic acid.All these compositions have 
made it a popular plant in various systems of medicines. 
In ayurvedic formulations, it is used as an appetite-
stimulant, purgative, analgesic, emmenogogue, 
antipyretic and antihelminthic, and its juice further aids 
the digestion and absorption of nutrients, increase 
energy production, promotes cardiovascular health and 
improves liver function [2]. In Siddha, the leaf pulp of A. 

vera is used for treating constipation, enlargement of 
spleen, zymotic and chengamaari disease [3]. In Indian 
system of medicine, leaf pulp of this plant exhibited 
inhibition of AIDS virus by accemannan and inhibition of 
the prostaglandin synthesis by anthraquinone-type 
compound [4]. Its gel also has properties like anti-
inflammatory, antibacterial, antiviral, antifungal, 
antioxidant, antidiabetic effects [5-7]. Despite of 
numerous therapeutic potential, unscientific methods of 
cultivation along with unfavorable environmental 
conditions pose threat to these plants. The diseases 
caused by various plant pathogens also affect the A. 
vera growth and development. Aloe vera has been 
reported to attack by several fungal infections [8-13]. 
Due to the fungal infection in plant, the quality and 
quantity of leaf gel get infected and may reduce its 
effectiveness to be used for herbal and cosmetic 
industries. Therefore, the aim of the present study was 
carried out to study in detail the diseases and 
pathogens infecting Aloe vera plants in nurseries and 
botanical gardens of Gwalior, India. 

II. MATERIAL AND METHODS 

A. Sample Collection 
In the months of winter season (January-February) and 
rainy season (July-August) of 2013 and 2014, a total of 
sixteen nurseries and two botanical gardens located in 
various areas of Gwalior city were surveyed to explore 
the fungal disease associated with A. vera and for
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collection of diseased samples. Infected plant parts i.e. 
leaves, roots and collar of A. vera plant were collected 
randomly, placed in individually sterile polythene bags 
and brought to Mycology and Plant Pathology 
Laboratory at School of Studies in Botany, Jiwaji 
University, Gwalior. 

B. Morphological Examination of Plants  
All the collected plant parts were examined 
morphologically for their color, texture and appearance 
of symptoms of infection on the plants with the help of 
magnifying glass. Each part of the infected plant viz. 
leaves, collar and roots were observed carefully to 
record the symptoms of the infection, colour & diameter 
of spots and changes in the morphological 
characteristics as compared to the healthy plants.  

C. Isolation of Associated Fungus from Various Parts of 
Aloe vera 
Isolation of fungus associated with various parts of 
collected plant samples was carried out by pour plate 
technique. For this, freshly prepared culture media 
Potato Dextrose Agar (PDA) was used for the 
enumeration of fungal species. Infected leaves, collar 
and roots of A. vera were washed thoroughly with 
running tap water and cut into small pieces with the help 
of blade. These small pieces (1-2 cm) were surface 
sterilized with 2% sodium hypochlorite (NaOCl) for 2 
min and then washed three-four times in sterile distilled 
water. Under aseptic conditions surface sterilized pieces 
(2 pieces per plate) were inoculated to petriplates 
containing culture media. Petriplates having culture 
media without plant material served as control. After 
solidification, plates were incubated at 25±2 °C for 5 to 6 
days and the growth of fungus was recorded every day. 
Pure culture of each isolates was prepared by using 
single spore isolation technique and was maintained on 
both PDA medium. Pure cultures were stored in 
refrigerator for identification purposes and further 
studies.  

D. Identification of Isolated Fungi 
The fungi growing on culture media were mounted on 
neat and clean glass slides, stained with lactophenol-
cotton blue and examined under compound microscope.  
Fungal identifications were carried out on the basis of 
cultural characteristics (shape, size and color of colony) 
and microscopic features (characteristic of mycelium, 
shape, size and color of conidia, setae, pycnidia, etc.) 
as described by [14-20]. 

E. Data Analysis 
The percent disease incidence of each nurseries and 
botanical gardens located in Gwalior area was 
calculated by applying the formula given by Ginting and 
Maryono [21] and frequency of occurrence of isolated 

fungus was calculated by following formula as described 
by Abdullah and Al-Mosawi [22]. The formulae in 
calculating the disease incidence and percent frequency 
of occurrence are: 

Disease Incidence �DI�

=
         Number of infected/diseased plants

           Total no.  of plants in nursery /gardens
× 100 

Disease severity was classified into following rating 
scales on the basis of percentage of leaf area covered 
by infection (infected spot) [23]. 

Table 1: Rating Description for Infected Area. 

Rating Scale Percent Area of Infection 

0 No symptoms 

1 0-10% leaf area covered by spots 

2 11-25% leaf area covered by spots 

3 26-50% leaf area covered by spots 

4 51-75% leaf area covered by spots 

5 More than 75% leaf area covered by 
spots 

F. Statistical Analysis 
The results were expressed as the mean ± standard 
deviation of the mean (SDM). Raw data were imported 
to Microsoft Excel program for graphical representation. 

III. RESULTS  

A. Incidence and severity of Aloe veradiseases 
All the sixteen nurseries and two botanical gardens 
were surveyed to record the disease incidence in A. 
vera for both the seasons  i.e. winter and rainy seasons 
of 2013 and 2014. The survey reports indicated that 
only single species of Aloe i.e. Aloe vera (Aloe 
barbadensis) was growing in all experiment sites. The 
preliminary results of survey revealed that none of the 
nursery and botanical garden was free from fungal 
diseases. It is interesting to notice that disease 
incidence and severity was found significant higher in 
winter season as compared to rainy season during both 
the years. Area wise highest disease incidence was 
observed in the nurseries of Chetakpuri (60.66±19.52% 
and 64.63±15.53%) and lowest (48.31±13.63% and 
50.46±12.21%) incidence was recorded in Lashkar area 
in winter season of 2013 and 2014, respectively (Table 
1). Similarly, in rainy season of 2013, highest 
39.35±6.82% incidence was recorded in City Centre and 
lowest 33.44±7.69% in Kampoo area whereas, highest 
incidence 40.59±4.01% (Chetakpuri area) and lowest 
35.3±2.15% (Lashkar area) was observed during 2014. 
Disease severity was found higher in winter season 
ranging from 11-75% while in rainy season it was 10-
50% (Table 2 & 3). 

Table 1: Area wise total percent disease incidence in winter and rainy seasons (2013 and 2014). 
 

S. No. Area 

Seasons 

2013 2014 

Winter Rainy Winter Rainy 

1. Morar 52.49±5.44 38.89±5.61 57.25±12.91 38.34±4.76 

2. City Centre 55.23±16.41 39.35±6.82 56.86±18.83 39.13±9.20 

3. Chetakpuri 60.66±19.52 36.06±5.24 64.63±15.53 40.59±4.01 

4. Lashkar 48.13±13.63 34.33±7.52 50.46±12.21 35.73±2.15 

5. Kampoo 56.05±11.63 33.44±7.69 53.97±1.45 35.90±5.79 

 Total DI 54.54±4.56** 36.41±2.65** 56.59±5.23** 37.93±2.10** 

*= Significant at p≤ 0.05 
**= Significant at p≤ 0.01 
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Table 2:  Percent disease incidence in nurseries and botanical gardens during winter Season. 
 

S. No. Collection Sites Nurseries/Botanical Gardens 

Total Number of 
Plants 

Diseased 
Plants 

Rating Scale 
Disease Incidence 

(%) 

2013 2014 2013 2014 2013 2014 2013 2014 

1. 

Morar Agriculture Nursery 20 17 11 13 3 4 55 76.47 

Yadav Nursery 50 27 26 15 3 3 52 55.55 

Gambhir Nursery 40 56 24 35 3 4 60 62.50 

Jai Maa Ambe Nursery 11 16 5 7 2 3 45.45 43.75 

Royal  Nursery 12 25 6 12 2 3 50 48 

 52.49±5.44 57.25±12.91 

2. 

City Centre Botanical Garden 642 654 234 263 3 3 36.44 40.21 

Charak Udhyan 26 32 21 28 4 4 80.76 87.50 

Kamla Nursery 19 14 10 7 3 3 52.63 50 

Preeti Nursery 23 20 11 9 3 3 47.82 45 

Forest Nursery 41 28 24 17 3 4 58.53 60.71 

 55.23±16.41 56.68±18.83 

3. 

Chetakpuri Baveja Nursery 16 43 13 34 4 4 81.25 79.06 

Kuldeep Nursery 33 110 14 53 3 4 42.42 48.18 

Ganesh Nursery 12 15 7 10 4 3 58.33 66.66 

 60.66±19.52 64.63±15.53 

4. 

Lashkar Chaudhary Ratiram Nursery 15 19 9 11 3 3 60 57.89 

Vinay Nursery 31 21 16 12 3 2 51.61 57.14 

Jamuna Bagh Nursery 9 11 3 4 2 2 33.33 36.36 

 48.31±13.63 50.46±12.21 

5. 

Kampoo Lata Nursery 14 20 9 11 3 2 64.28 55 

Surbhi Nursery 23 17 11 9 2 3 47.82 52.94 

 56.05±11.63 53.97±1.45 

 

B. Morphological Examination of Plants 
Results of morphological examination of Aloe vera plants 
revealed remarkable changes in diseased plants in terms of 
color, texture and appearance in comparison to healthy ones. 
Healthy plants were full-grown, with thick, fleshy, succulent, 
bright green leaves without any symptoms of infection. Roots 
were also thick and creamish brown in color. Whereas, diseased 
plants exhibited reduction in leaf length, leaf width and total 
number of leaves.  
Infected leaves were found light green color, mushy, less fleshy 
with distorted margins. Generally maroon, black, brown, 
creamish brown spots, spongy and watery soft patches were 
recorded on the adaxial surface of leaves. Infected roots were 
dry, curled, thin and maroon brown color as compared to healthy 
roots.  

C. Fungal Diseases Associated with Aloe vera 
A total four types of diseases symptoms namely, leaf spot, leaf 
rot, collar rot and root rot were found associated with A. vera 
plants. While, leaf spot, root rot and collar rot were recorded 
during winter and rainy seasons, leaf rot infection was observed 
only during rainy season. Among the four diseases, maximum 
incidence was recorded in leaf spots i.e. (50.99% and 53.35%) 
followed by collar rot (11.93% and 12.51%) and root rot (5.29% 
and 3.25%), during the winter season of two consecutive years. 
While, maximum 32.49% and 31.42% leaf spot incidence was 
recorded in rainy season of 2011 & 2012, incidence of rest of the 
disease in 2011 was 10.48% (collar rot), 9.57% (leaf rot) and 
4.58% (root rot). However, incidence of leaf rot (11.45%), collar 
rot (10.82%) and root rot (8.41%) was observed in 2012 (Table 
4).  
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Table 3: Percent disease incidence in nurseries and botanical gardens during rainy season. 

 

 
S. No. 

Collection Sites Nurseries/Botanical Garden 

Total Number  
of Plants 

Diseased 
Plants 

Rating Scale 
Disease Incidence 

(%) 

2013 2014 2013 2014 2013 2014 2013 2014 

1. 

Morar Agriculture Nursery 14 18 6 8 2 3 42.85 44.44 

Yadav Nursery 33 29 12 11 2 2 36.36 37.93 

Gambhir Nursery 27 30 11 14 2 2 46.66 40.74 

Jai Maa Ambe Nursery 17 27 6 10 1 2 35.29 37.03 

Royal  Nursery 15 19 5 6 1 1 33.33 31.57 

  38.89±5.61 38.34±4.76 

2. 

City Centre Botanical Garden 620 648 205 221 2 3 33.06 34.10 

Charak Udhyan 22 28 11 15 2 3 50 53.57 

Kamla Nursery 11 20 4 6 1 2 36.36 30 

Preeti Nursery 17 14 6 5 2 1 35.29 35.71 

Forest Nursery 19 26 8 11 2 2 42.10 42.30 

  39.35±6.82 39.13±9.20 

3. 

Chetakpuri Baveja Nursery 12 23 5 10 3 3 41.66 43.47 

Kuldeep Nursery 16 25 5 9 1 2 31.25 36 

Ganesh Nursery 17 26 6 11 2 3 35.29 42.30 

   36.06±5.24 40.59±4.01 

4. 

Lashkar Chaudhary Ratiram Nursery 21 16 9 6 3 2 42.85 37.50 

Vinay Nursery 19 22 6 8 2 2 31.57 36.36 

Jamuna Bagh Nursery 7 9 2 3 1 2 28.57 33.33 

  34.33±7.52 35.73±2.15 

5. 

Kampoo Lata Nursery 18 20 7 8 2 2 38.88 40 

Surbhi Nursery 25 22 7 7 1 2 28 31.81 

 33.44±7.69 35.90±5.79 

 

Isolation result exhibited that total fifteen fungal isolates, 
Fusarium fusaroides (Frag. & Cif.) Booth (# NFCCI-3056), 
Fusarium proliferatum (Matsushima) Nirenberg (#NFCCI-3640), 
Fusarium solani (Mart.) Sacc. (# NFCCI-3052); Curvularia 
ovoidea (Heroe &N Watan) Munt- Cvetk. (# NFCCI-3053) and 
Curvularia lunata (Walker) Boedijin (# ITCC-8185.11); 
PhomabetaeA.B. Frank (# ITCC- 8186.11) and P. eupyrena 
Sacc.; Alternaria alternata (Fr.) Keissl. (# ITCC- 8184.11), 
Colletotrichum gloeosporioides Penz. & Sacc. (# ITCC-7800.10), 
Cladosporium sphaerospermum Penzig (# ITCC-7801.10), 
Polyrostrata indica Prameela & Nita Mathur (# ITCC-8188.11), 
Penicillium purpurogenum Stoll  (# NFCCI-3055), Pythium 
aphanidermatum (Edson) Fitzpatrick, and species of Phomopsis 

(# ITCC-7802.10)and Helminthosporium Link were isolated from 
different diseases samples of A. vera. 
During winter seasons Alternaria alternata, Colletotrichum 
gloeosporioides, Cladosporium sphaerospermum, Curvularia 
ovoidea, C. lunata, Fusarium fusaroides, F. moniliforme, 
Penicillium purpurogenum, Phoma betae and Polyrostrata indica 
were isolated from diseased plants whereas, Colletotrichum 
gloeosporioides, Curvularia lunata, Fusarium solani, 
Helminthosporium sp., Penicillium purpurogenum, Phomopsis 
sp., Phoma eupyrena and Pythium aphanidermatum were found 
in rainy season during 2013 and 2014 from different nurseries 
and botanical gardens. 
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Table 4: Percent incidence of fungal diseases in nurseries and botanical gardens during winter and rainy seasons. 

S. 

No. 

Nurseries/ 

Botanical Gardens 

Disease Incidence (%) 

Winter Season 

2013 

Rainy Season 

2013 

Winter Season 

2014 

Rainy Season 

2014 

LS LR CR RR LS LR CR RR LS LR CR RR LS LR CR RR 

1. Agriculture Nursery 55 - - - 42.85 - - - 76.47 - - - 44.44 11.11 - - 

2. Yadav Nursery 40 - 12 - 27.27 - 9.09 - 55.55 - - - 37.93 - - - 

3. Gambhir Nursery 60 - - - 40.74 - - - 62.50 - - - 36.66 10 - - 

4. Jai Maa Ambe Nursery 45.45 - - - 23.52 11.76 - - 43.75 - - - 29.62 - - 7.40 

5. Royal Nursery 50 - - - 33.33 - - - 36 - 12 - 31.57 - - - 

6. Botanical Garden 31.93 - 4.51 1.24 23.54 2.74 5 1.76 33.18 - 7.03 1.22 20.37 4.32 6.17 3.85 

7. Charak Udhyan 69.23 - 11.53 - 27.27 9.09 13.63 - 75 - 12.5 - 42.85 10.71 - - 

8. Kamla Nursery 52.63 - - - 36.36 - - - 50 - - - 30 - - - 

9. Preeti Nursery 47.82 - - - 35.29 - - - 45 - - - 21.42 - 14.28 - 

10. Forest Nursery 58.53 - - - 42.10 - - 5.26 60.71 - - - 23.07 15.38 - 7.69 

11. Baveja Nursery 62.5 - 18.75 9.37 41.66 - - 8.33 79.06 - - - 34.78 - - - 

12. Kuldeep Nursery 42.42 - - - 25 12.5 - 3 38.18 - 10 - 28 - - 12 

13. Ganesh Nursery 58.33 - - - 29.41 11.76 - - 66.66 - - - 42.30 - - - 

14. 
Chaudhary Ratiram 

Nursery 
60 - - - 42.85 - - - 36.84 - 21.05 5.26 31.25 - 12.5 - 

15. Vinay Nursery 38.70 - 12.90 - 26.31 - 10.52 - 57.14 - - - 27.27 13.63 - - 

16. Jamuna Bagh Nursery 33.33 - - - 28.57 - - - 36.36 - - - 22.22 - - 11.11 

17. Lata Nursery 64.28 - - - 38.88 - - - 55 -  - 30 15 - - 

18. Surbhi Nursery 47.82 - - - 20 - 12 - 52.94 - - - 31.81 - - - 

 Total Incidence 50.99 - 11.93 5.29 32.49 9.57 10.48 4.58 53.35 - 12.51 3.24 31.42 11.45 10.98 8.41 

LS- Leaf Spot; LR- Leaf Rot; CR- Collar Rot; RR- Root Rot
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In winter season of 2013, Alternaria alternata has highest 
total frequency of occurrence 30.82±7.80% followed by 
Fusarium proliferatum (26.13±7.64%), Curvularia 
ovoidea (18.23±6.13%), Fusarium fusaroides 
(16.84±8.54%), Phoma betae (15.49±6.51%), Curvularia 
lunata (14.47±7.04%), Polyrostrata indica (13.72±4.27%), 
Penicillium purpurogenum (12.91±4.42%) and lowest was 
recorded in Cladosoprium sphaerospermum (7.92±1.68%). 
Whereas in winter of 2014, Fusarium proliferatum was 
observed as the most prevalent fungal species with total 

frequency 31.16±5.73% followed by Alternaria alternata 
(22.77±3.54%), Phoma betae (18.33±3.12%), Polyrostrata 
indica (16.03±3.08%), Fusarium fusaroides (15.39±3.47%), 
Curvularia lunata (14.88±5.77%),  Penicillium 
purpurogenum (13.20±5.32%), Curvularia ovoidea 
(11.74±2.88%), and lowest frequency was found in 
Colletotrichum gloeosporioides (10.26±0.36%) and 
Cladosoprium sphaerospermum (9.84±0.54%) (Fig. 1&2; 
Table 5).  

Table 5: Area wise percent frequency of fungal species isolated from Aloe vera during 2013 and 2014 (Winter 
Season). 

 

S. 
No. 

Fungi Isolated 

(% Frequency) 

Morar City Centre Chetakpuri Lashkar Kampoo Total % Frequency 

2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 

1. Alternaria alternata 30.45 19.37 26.10 23.55 32.48 28.29 22.22 22.67 42.85 20 30.82±7.80 22.77±3.54 

2. 
Colletotrichum 
gloeosporioides 

- - - - - - - 10.52 - 10 - 10.26±0.36 

3. 
Cladosporium 
sphaerospermum 

6 8.92 - 10 9.09 - - 9.52 8.69 - 7.92±1.68 9.84±0.54 

4. Curvularia ovoidea 16.66 14.81 - 11.32 25 11.62 - 9.09 13.04 - 18.23±6.13 11.74±2.88 

5. Curvularia lunata 11.66 23.52 10.14 12.58 25 11.66 11.11 - - 11.76 14.47±7.04 14.88±5.77 

6. 
Fusarium  
fusaroides 

27.27 18.75 8.0 15.62 12.12 11.81 20 - - - 16.84±8.54 15.39±3.47 

7. 
Fusarium 
proliferatum 

18.75 37.92 16.99 25.04 33.33 29.76 31.18 36.36 30.43 26.76 26.13±7.64 31.16±5.73 

8. 
Penicillium  
purpurogenum 

12 12 8.02 9.76 18.75 10 12.90 21.05 - - 12.91±4.42 13.20±5.32 

9. Phoma betae 7.50 17.64 20.14 21.42 - 20 12.90 14.28 21.42 - 15.49±6.51 18.33±3.12 

10. Polyrostrata indica 18.18 11.70 9.65 17.85 - 13.95 13.33 19.04 - 17.64 13.72±4.27 16.03±3.08 

 

 

Fig. 1. Total percent frequency of fungal species isolated during 2013 (Winter Season). 

 

Alternaria alternata
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Curvularia ovoidea
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Fusarium fusaroides

Fusarium moniliforme 

Penicillium purpurogenum

Phoma betae

Polyrostrata indica 

30.82%

14.47%

18.23%
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16.84 %

26.13%

12.91%

15.49%

13.72%
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Fig. 2. Total percent frequency of fungal species isolated during 2013 (Rainy Season). 

Table 6: Area wise percent frequency of fungal species isolated from Aloe vera during 2013 and 2014 (Rainy Season). 

S. 
No. 

Fungi Isolated 

(% Frequency) 

Morar City Centre Chetakpuri Lashkar Kampoo Total % Frequency 

2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 

1. 
Colletotrichum 
gloeosporioides 

25.56 27.77 23.97 22.62 25 27.0 24.30 24.74 21.11 30.0 23.98±1.72 26.42±2.83 

2. Curvularia lunata 16.36 12.03 13.49 10.26 17.15 - 14.28 18.75 - 18.18 15.32±1.71 14.80±4.29 

3. Fusarium solani - 7.40 3.19 5.46 8.33 8.69 - 11.11 - - 5.76±3.68 8.16±2.37 

4. Helminthosporium  sp. - 10.72 - - - 10.34 - - - 9.09 - 10.05±0.85 

5. Penicillium purpurogenum - - 9.31 10.22 - - 10.52 12.50 12 - 10.61±1.34 11.36±1.61 

6. Phoma eupyrena 15.28 13.82 14.37 17.85 11.76 11.53 - 12.50 16.66 - 14.51±2.06 13.92±2.77 

7. Phomopsis sp. 8.24 6.89 - 5 - 7.69 10.02 - - 9.09 9.13±1.25 7.16±1.70 

8. Pythium aphanidermatum 11.76 10.55 5.91 10.13 12.13 - - 13.63 - 15 9.93±3.48 12.32±2.36 

 

Colletotrichum gloeosporioides

Curvularia lunata

Fusarium solani

Penicillium purpurogenum

Phoma eupyrena

Phomopsis sp.

Pythium aphanidermatum

9.93%

9.13%

14.51%

10.61%

23.98%

15.32%

5.76%
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During rainy season of 2013 and 2014, Colletotrichum 
gloeosporioides was recorded as the dominant fungal 
species with highest 23.98±1.72% and 26.42±2.83% 
frequency of occurrence, respectively. In 2010, total 
frequency (TF) of other fungal species was: Curvularia 
lunata (15.32±1.71%) followed by Phoma eupyrena 
(14.51±2.06%), Penicillium purpurogenum 
(10.61±1.34%), Phomopsis sp. (9.13±1.25%), 
Pythiumaphanidermatum (9.93±3.48%) and Fusarium 

solani(5.76±3.68%). Similarly, total frequency of 
occurrence of other fungal isolates was: 14.80±4.29% 
(Curvularia lunata), 13.92±2.77% (Phoma eupyrena), 
12.32±2.36% (Pythiumaphanidermatum), 11.36±1.61% 
(Penicillium purpurogenum), 10.05±0.85% 
(Helminthosporium sp.),8.16±2.37% (Fusarium solani) 
and 7.16±1.70% in (Phomopsis sp.) during rainy season 
of 2014 (Fig 3&4; Table 6). 

 

 

Fig. 3. Total percent frequency of fungal species isolated during 2014 (Winter Season). 

 

Fig. 4. Total percent frequency of fungal species isolated during 2014 (Rainy Season). 
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IV. DISCUSSION 

Aloe vera has been known as the source of several 
important products of nutritional and therapeutic value, 
since antiquity. The leaf gel of A. vera is often used as 
an integral part of cosmetic and pharmaceutical 
industries due to the presence of many biologically 
active compounds such as sugars, anthraquinones, 
lignin and saponins. Some abiotc conditions like 
temperature, high relative humidity and rainfall plays a 
significant role in the initiation and development of 
fungal diseases. The survey reports indicated that only 
single species of Aloe i.e. Aloe vera (Aloe barbadensis) 
was found grown in all experimental sites (nurseries and 
botanical gardens) and suffered with leaf spot, leaf rot, 
collar and root rot diseases, due to fungal pathogens. 
Incidences of leaf spot disease from Rajasthan [24], leaf 
rot disease from Lucknow [25] and leaf spot and root rot 
diseases from Osmanabad [26] have also been reported 
from India. During the study narrow spacing between 
aloe plantations was observed that may cause increase 
in humidity and reduction in air circulation which block 
light between the closer plants and enhance the 
possibility of incidence of diseases [27]. Variations in the 
morphological features due to fungal diseases during 
growth indicate that newly emerging leaves and young 
plants of A. vera were more susceptible to infection. 
Agrios [28] has also supported this fact that the age of 
plant is important in disease initiation and young plants 
are more susceptible for infection. Disease incidence 
(DI) was found higher in winter season as compared to 
rainy season during survey. High (64.63%) diseases 
incidence in winter season may be due to moderate 
temperature (23-27°C) and high (89-94%) relative 
humidity which might have favored the initiation of 
infection and subsequently showing increase in disease 
incidence. Jarvie [29] reported that variation in climatic 
conditions from one season to another also influences 
the occurrence and severity of the disease. 
Fifteen fungal species i.e. Alternaria alternata, 
Colletotrichum gloeosporioides, Cladosporium 
sphaerospermum, Curvularia ovoidea, C. lunata, 
Fusarium fusaroides, F. proliferatum, F. solani, 
Penicillium purpurogenum, Phoma betae,P. eupyrena, 
Polyrostrata indica, Pythium aphanidermatum, 
Helminthosporium sp., and Phomopsis sp.,were isolated 
from different parts of A. vera. Previously, Alternaria 
alternata has also been reported as a main leaf spot 
pathogen of A. vera which damage 30-40% crop and 
also altered the properties of plant [30-33]. Cedeno et 
al., [34] and Avasthi et al., [35] have isolated 
Colletotrichum gloeosporioides from A. vera leaves 
causing anthracnose disease. Occurrence of Curvularia 
lunata and Curvularia ovoideacausing leaf spot disease 
in A. vera has been reported by Jat et al., [36] and 
Avasthi et al., [37]. Cladosporium sphaerospermum and 
Polyrostrata indicaboth isolated as leaf spot pathogen 
from A. vera has been reported by Avasthi et al., [38, 
39].Pythium aphanidermatum were isolated as a rot 
pathogen from leavesof A. vera has been reported by 
Shukla et al., [25]. Root rot disease of A. vera caused by 
Fusarium solani has been reported from India [40] and 
from China [41]. Phoma eupyrena and Phoma betae 
were isolated as leaf spot pathogen of A. vera [42, 43]. 

Avasthi et al., [44] has also isolated Penicillium 
purpurogenum from the collar and root portion of A. 
vera. Species of Phomopsis isolated from A. vera 
leaves has been reported by Avasthi et al., [45]. 

V. CONCLUSION 

Results of present study showed that A. vera plant was 
found to be suffered with various fungal diseases. 
Lacking of appropriate growing techniques and weather 
conditions are the major factors responsible for fungal 
infection in A. vera. The extent of fungal infection was 
mainly enhanced due to environmental factors such as 
moderate temperature, high relative humidity and 
rainfall as well as negligence of plant. Association of 
fungal pathogens in A. vera may retard the plant 
development but, also changes their useful properties. 
These fungi can produced toxins which eventually 
destroy the medicinal properties of A. vera. Therefore, 
the problem of disease incidence and association of 
fungal pathogens can be resolved by adopting 
appropriate cultivation practices and control measures, 
so as to retain the alteration in the efficacy of gel. 
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