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Abstract 
Sunflower (Helianthus annuus L.) belongs to the family Asteraceae and is an important oil crop cultivated in 
world. Alternaria helianthi causes leaf blight of sunflower and also produces phytotoxins. A study was made 
on the toxins of A. helianthi in culture and the maximum growth was observed in sunflower leaf broth 
amended with sucrose, than other growth media Like Potato carrot broth, Leaf extract broth and Czapek’s 
dox broth. The toxin production was high on 8th day at a pH 7.5 and temperature of 30C. TLC of the crude 
toxin showed the presence of two fluorescent spots: toxin-1 blue (Rf = 0.89) and toxin-2 yellow (Rf = 0.85). 
Toxin-1 was confirmed as a terpenoid and toxin-2 was a phenolic compound. The column-purified toxin-2 
totally inhibited the seed germination at 100 and 250 g/mL while toxin-1 had a lesser inhibition of 40% at 
250 g/mL. Studying the production of toxins can lead to a better understanding of the host pathogen 
interaction and a possible way to suppress the disease. 
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Introduction 
Sunflower (Helianthus annuus L.) belongs to the family 
Asteraceae, hardly and it is an herbaceous annual, which 
grows up to a height of 5 feet. Helianthus is taken from 
Greek word ‘Helios’ (sun) and ‘anthos’ (flower). 
Sunflower is an important oil seed crop cultivated 
throughout the world and is also valued for its oil, an 
extraction of which is used in paint industry and for 
cooking. The grounded seeds form excellent flour which 
is more nutritious and more digestible. Like hemp, the 
plant tissue renders excellent fibers, which the Chinese 
use along with silk. Sunflower suffers on account of a 
number of biotic and abiotic diseases (Kolte, 1985). 
Increase in sunflower production has lead to the increase 
in incidence of several diseases (Chattopadhyay, 1999).  
 
Alternaria blight is caused by Alternaria helianthi and it is 
one of the most important sunflower diseases in India 
(Chattopadhyay and Appaji, 1999). The fungus cause 
brown spots mostly on the leaves, but the spot may also 
appear on the cotyledons, stem, sepals and petals. The 
conidia of A. helianthi are cylindrical, pale grey yellow to 
pale brown, 1 to 11 septate, round at both ends. 
Alternaria blight disease is epidemic (Mayee, 1991). Leaf 
blight due to A. helianthi is one of the most destructive 
diseases and cause seed and oil-yield losses up to 80% 
(Agrawath et al., 1979; Balasubramaniyam and kolte, 
1980). Toxin is generally defined as a non-enzymatic 
product of a microorganism or a microorganism host 
interaction, which is harmful to host plant in low 
concentration. Toxins acts directly on living host 
protoplast, seriously damaging or killing the cells. Host 
specific toxins are considered to be secondary 
metabolite of plant pathogens.  

Host specific toxins found to play an important role in 
pathogenesis of plant diseases. Hence, in this study an 
attempt was made to evaluate the production of toxins by 
Alternaria helianthi and its effect on the host (Sunflower).  
 
Materials and methods 
Isolation of A. helianthi: Alternaria helianthi was isolated 
from blight infected leaves of sunflower and was 
maintained on potato carrot agar slants at room 
temperature 28+2oC. The fungus was grown in 30 mL of 
potato carrot broth (PCB), Czapek’s dox broth (CDB), 
leaf extract broth (LEB) and leaf extract broth with 
sucrose (LEB+S) in 100 mL flasks. Each of the flasks 
received a disc (5 mm dia) and A. helianthi was 
inoculated at room temperature. The mycelium was 
harvested at an interval of 2 d for a period of 10 d and 
was filtered through a pre-weighed filter paper and dried 
at 100oC for 24 h. 
 
Assay for phytotoxin: The culture filtrate was obtained at 
2 d interval (i.e. 2, 4, 6, 8 and 10 d) and filtrate was 
centrifuged at 8000 rpm for 15 min and the supernatant 
was collected and used for the assay. The healthy leaves 
of sunflower plant were collected and 1 cm dia disc were 
made and it was surface sterilized with 0.1% Hgcl2 and 
the culture filtrate was sprayed on to the leaf discs. They 
were maintained in the incubation medium containing 
10.7 µm of NAA (Bussey and Stevenson, 1991) for 48 h 
and observed for the development of necrotic lesion. 
Similar procedure was carried out for the seedling assay.             
 
Effect of pH and temperature of phytotoxin production: 
The leaf extract broth was adjusted to different pHs (3.5, 
4.5, 5.5, 6.5 and 7.5) and was inoculated with discs of  
5 mm dia from actively growing culture of A. helianthi.  
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Then it was incubated for 10 d. The similar procedure 
was carried out for studying the effect of different 
temperature conditions (25, 30, 35 and 40oC) on toxin 
production. 
 
Extraction of the toxins: Extraction of toxin was followed 
according to Chattopadhyay (1999), the pH of the culture 
filtrate was adjusted to 8.5 and extracted with an equal 
amount of chloroform and 0.1 M KH2PO4 (pH 4.5) 
separately. The aqueous solution was discarded and 
extraction was repeated twice. The concentration 
solution was loaded to the TLC plates. The plates were 
developed at room temperature and solvent system 
containing chloroform: methanol (9:1).  
 
Purification of toxins by Thin Layer column 
chromatography (TLC): Column of 50 cm x 2 cm was 
packed with silica-gel of mesh size 60-120. The packed 
column was rinsed with chloroform and loaded with the 
sample. The column was eluted with 50 mL chloroform-
ethyl acetate mixture (9:1) and each fraction was 
subjected to silica-gel TLC and viewed under UV 
(chloroform: methanol (9:1) solvent system and Rf value 
was noted). 
 
Effect of toxin on seed germination: The healthy 
sunflower seeds were surface sterilized with 0.1% Hgcl2 
and soaked in 3 different concentrations (50, 100 and 
250 g/mL) of toxin and placed in a moist chamber and 
incubated for 72 h. Sterile distilled water served as 
control.  
 
Results and discussion    
Alternaria helianthi causes the leaf blight of sunflower 
and also produces phytotoxins. A study was made on the 
toxins of A. helianthi in culture, the maximum growth was 
observed in sunflower leaf broth amended with sucrose 
compared to other growth media like potato carrot broth, 
Leaf extract broth and Czapek’s dox broth. The toxin 
production was high on 8th d at a pH 7.5 and temperature 
of 30oC. TLC of the crude toxin showed the presence of 
two fluorescent spots: toxin-1 blue (Rf = 0.89) and  
toxin-2 yellow (Rf=0.85). Toxin-1 was confirmed as a 
terpenoid and toxin-2 was a phenolic compound. The 
column purified toxin-2 totally inhibited the seed 
germination at 100 and 250 g/mL. The toxin production 
was more evident when culture was grown at 30oC. The 
extracted toxin was loaded on TLC plates and developed 
with chloroform: methanol in the ratio of 9:1 and viewed 
under UV. Two fluorescent spots were observed which 
had an Rf value of 0.89 and 0.85 (Fig. 1). The plats, 
when sprayed with phosphovanillin reagent which 
showed characteristic pinkish purple colour which 
indicates that yellow fluorescent spot is an phenolic 
compound (Fig. 2). The blue fluorescent spot when 
sprayed with conc. H2SO4 and heated to 120oC for 10 
min showed a dark brown colour confirmed the presence 
of terpenoid (Fig. 2). Effect of toxins on seed germination 
was studied at a concentration of 50, 100 and 250 
µg/mL.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
It was found that toxin-2 was totally lethal and showed 
100% inhibition of germination at 100 and 250 µg/mL. At 
a concentration of 50 µg/mL, it showed 70% inhibition. 
Toxin-1 had a lesser effect on germination when 
compared to toxin-2 (Table 1). The same toxin even at 
250 µg/mL inhibited germination of seeds only by 40%.  
 
Conclusion 
The toxin production of Alternaria helianthi was high on 
8th day at a pH 7.5 and temperature of 30C. TLC of the 
crude toxin showed the presence of two fluorescent 

Table 1. Effect of toxins on seed germination. 

Test 
Control 

(20  
seeds) 

Toxin-1(g/mL) Toxin-1 (g/mL) 

50 100 250 50 100 250 

No of 
germinated 

seeds 
12 10 8 4 6 0 0 

No of  
un-germinated 

seeds 
8 10 12 16 14 20 20 

Fig. 1. Thin layer chromatography indicating  
the presence of toxins. 

 

a-Toxin-1 (Rf- 0.89)  
b-Toxin-2 (Rf- 0.85). 

Fig. 2. Identification of toxins. 
 

a-Toxin-1 terpenoid (dark brown): spray agent 
conc. Sulphuric acid; b-Toxin-2 phenol (pinkish 

purple): spray agent Phosphovanillin sulphuric acid. 
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spots: toxin-1 blue (Rf=0.89) and toxin-2 yellow  
(Rf=0.85). Toxin-1 was confirmed as a terpenoid and 
toxin-2 was a phenolic compound. The column-purified 
toxin-2 totally inhibited the seed germination at 100 and 
250 g/mL while toxin-1 had a lesser inhibition of 40% at 
250 g/mL. To conclude, studying the production of 
toxins can lead to a better understanding of the host 
pathogen interaction and a possible way to suppress the 
disease. 
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