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Mycoflora and mycotoxin contamination of different feeds (cattle and poultry) from different regions of 
Godavari belt was analysed. In all, five species of Fusarium were detected with varying percentages of 
incidence. A high percentage of isolates of Fusarium were mycotoxigenic and produced one or more 

mycotoxins. Zearalenone, T2 toxin, nivalenol (NIV) and deoxyscripenol (DAS) were some of the 

mycotoxins detected. 
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INTRODUCTION 
 
Poultry feed used in most parts of India comprise of 
approximately 50% of maize and 25% of groundnut cake, 
which are very good substrates for mould growth. 
Moulds, besides depleting the nutrients, may also pro-
duce toxic substances that are potential health hazards to 
animals and, in turn, to humans (Fazekas et al., 1996, 
Trucksess, 2001) . The oestrogenic syndrome in swine, 
poultry and dairy cattle, due to ingestion of mould-infes-
ted feed, is well documented (Gimeno and Quintanialla, 
1981).  

There are several studies dealing with the mycoflora of 
feeds and mycotoxicoses of livestock from different coun-
tries (Burdit et al., 1983; Westalake and Dutton, 1985; 
Morenoroma and Fernandez, 1986). Such reports are 
also available from India (Neelakantan et al., 1978; 
Sudarshan Singh, 1971; Krishna Reddy et al., 1987). 
However, little or no studies on the incidence of fusaria in 
poultry feeds and fusarial mycotoxin contamination is 
available from the Godavari belt area of Andhra Pradesh, 
India. Hence, different feeds employed in this region were 
analyzed for the presence of Fusarium species. 

 
MATERIALS AND METHODS 
 
Isolation of fungi 
 
Mycoflora of different feeds (cattle and poultry) was analysed by the 

dilution plate technique (Waksman, 1922). Ten grams of each sam- 
 

 
*Corresponding author. E-mail: kollu2006@yahoo.com.  

 
ple was placed in 250 ml conical flasks, containing 100 ml of ste-
rilized water, and subjected to horizontal shaking for 30 min. From 
this solution, dilutions were prepared and 0.5 ml of the dilutions was 
poured aseptically into sterilized and cooled Asthana and Hawker’s 
medium A (glucose 5 g; KNO3 3.5 g; KH2PO4 1.75 g; MgSO4.7H2O 
0.75 g; Agar-agar 16 g; distilled water 1000 ml). Gentle rotational 
movements of Petri dishes were made so as to ensure uniform 
spreading of the samples. The Petri dishes were incubated in an 
inverted position at 27 - 29°C for 7 days. To suppress bacterial 
growth and restrict fungal colonies, streptomycin and rose Bengal, 
respectively, were added. The fungal colonies were isolated from 
the third day until the seventh day, and identified by standard 
monographs (Ellis, 1971; Samson et al., 1984). Special attention 
was paid to the isolation and identification of different species of 
Fusarium (Nelson et al., 1983). The percentage incidence of indivi-
dual fungi was calculated using the following formula. 
 

No. of colonies of species  
in all the plates  

Percentage of incidence = x 100  
Total No. of colonies of all the  

species in all the plates 

 
Identification of mycotoxins 
 
Fusarial mycotoxins were analysed using thin layer chromatography 
(TLC) . For this purpose, fusarial culture filtrates were extracted 
twice with 100 ml of chloroform. The combined extracts were pass-
ed through an anhydrous Na2SO4 bed to remove moisture and then 
evaporated to dryness before dissolving in 1 ml of chloroform and 
spotting onto the TLC plates. The toxins were identified by spraying 
the plates with different spray reagents, (Table 1) as suggested by 
Kamimura et al. (1981) and Rao et al. (1985), and the compounds 
thus separated were identified based on the colour of the fluores-
cence of the spot and by the Rf values, as compared with stan-
dards. The Rf was calculated by using formula. 



 
 
 
 

Table 1. Detection of trichothecenes and other mycotoxins produced by Fusarium.  
 

    Detection  

 Name of the toxin Solvent system Spray reagent UV Visible Reference 
 Deoxynivalenol (DON) C : M (97 : 3) 4, 7, 8 -, ch, bl y, -, - A 
 Diacetoxy scirpenol (DAS) C : M (97 : 3) 6, 9 bg, - -, br B,A 
 HT-2 toxin C : M (97 : 3) 6 bg - B 
 Nivalenol (NIV) C : M (97 : 3) 4, 7, 8 -, chl, bl y, -, - B 
 T-2 Toxin C : M (97 : 3) 6, 9 bg, - -, p B 
 Zearalenone C : M (97 : 3) 1, 2, 3, 5, 7, 8 -, -, -, br, ch, bl br, do, ip, -, -, - C,D,E 

 
Solvent systems: C = Chloroform; M = Methanol; 
Spray reagents: 1 = Ce(SO4)2 1% in 6H.H2SO4; 2 = 2,4-DNP; 3 = FeCl3 3% in ethanol; 

4 = p-anisaldehyde; 5 = 50% H2SO4 in methanol; 6 = 20% H2SO4; 7 = H2SO4;  
8 = 20% AlCl 3; 9 = Chromatropic acid; 10 = 0.1% methanolic ninhydrdin 

 
Detection colours: bl = Blue; ch = Charring, y = Yellow; bg = Blue green, br = Brown; p = 

Purple; do = Dark orange; lp = light purple; pi = Pink; bb = Bright blue. 
 

References: A = Ramakrishna and Bhatt (1987); B = Kamimura et al. (1981);  
C = Gorst – Allman and Steyn (1979); D = Mirocha et al. (1974); E = Pathre et al. (1979). 

 

 
Table 2. Incidence of mycotoxigenic fungi in feeds (Poultry and cattle) of Godavari belt.  
 
 Name of the Warangal Khammam Karimnagar Adilabad Nizamabad  East  West 
 fungus           Godavari Godavari 
  A B A B A B A B A B A B A B 
 F. moniliforme 2.3 2.8 1.8 2.2 4.3 5.6 1.6 1.9 -- -- 4.2 3.8 4.9 5.2 
 F. equiseti -- -- 1.6 1.9 1.4 1.7 0.7 1.2 -- -- 2.1 2.7 3.2 4.1 
 F. oxysporum 0.5 1.2 1.2 0.8 1.8 2.4 0.3 0.4 1.1 1.4 3.6 2.9 4.4 3.9 
 F. solani 1.2 1.6 0.3 0.6 0.6 0.9 -- -- -- -- -- -- 1.6 2.1 
 F. semitectum -- -- -- -- -- -- 0.1 1.9 -- -- -- -- 1.2 1.8 
 A. flavus 28.2 22.3 25.6 19.2 29.6 24.8 17.6 19.8 24.2 25.2 19.8 172 21.4 18.4 
 A. niger 18.6 14.7 11.4 10.8 21.7 18.4 21.2 27.2 19.8 14.6 21.2 14.6 22.5 19.7 
 A. Japanicus 1.8 0.6 3.7 4.2 14.6 4.8 6.4 6.7 -- -- -- -- 3.2 1.8 
 P. citrinum 4.2 6.4 7.6 10.2 4.9 3.6 11.7 10.8 1.2 2.4 -- -- 4.2 3.6 
 P. chrysogenum 1.7 0.8 1.4 2.8 0.7 0.1 4.5 1.4 -- -- 1.8 3.2 -- -- 
 Myrothecium 2.4 2.8 1.5 2.2 0.5 1.3 -- 2.1 1.5 2.1 -- -- 1.4 0.7 
 roridum               

 Trichoderma 0.6 0.8 1.2 1.8 0.3 0.6 -- 1.6 0.4 1.2 1.8 1.2 -- -- 
 viridae               

 Stachybotrys atra -- -- -- -- -- 2.3 2.8 1.2 2.1 0.5 -- -- -- -- 
 Other fungi 10.6 11.2 18.8 14.8 4.4 2.8 13.3 9.6 11.4 9.8 14.2 9.2 12.4 9.7 
 
A - Poultry feed; B - Cattle feed. 
 

 
Distance traveled by the compound 

Rf =  
Distance traveled by the solvent 

 
RESULTS AND DISCUSSION 
 
In addition to species of Aspergillus, Penicillium and other 

fungi, five species of Fusarium was recorded with varying 

percentages of incidence (Table 2). Poultry feeds collec-

ted from Warangal were comparatively more infested by 

fusaria, while feeds from Nizamabad contained low infes- 

 

 
tation. Samples from Karimnagar and East Godavari 
come next with regard to their degree of fusarial infes-
tation. Of all the Fusarium species, F. moniliforme was 
dominant and could be isolated from all the samples 
collected, except in samples from Nizamabad. F. oxyspo-

rum was also isolated from all the samples with a high 
percentage of incidence. F. equiseti could not be isolated 
from feed samples of Warangal and Nizamabad. Simi-
larly, F. solani could not be isolated from samples of Adil-

abad, Nizamabad and East Godavari, and its incidence in 
samples of other places was low. 



 
 
 
 

Table 3. Toxigenic potential of different speices of Fusarium associated with different feeds.  
 
 Name of the fungi Warangal Khammam Karimnagar Adilabad Nizamabad E. Godavari W. Godavari Name of the toxin 
  I II I II I II I II I II I II I II  

 Poultry Feed                

 F. moniliforme 12 7 9 2 11 5 12 3 6 2 11 5 9 3 ZEA(11), T2(5), DON(2), DAS (4) HT2(2) NIV(1) 
 F. oxysporum 8 3 6 2 4 -- 7 2 4 1 8 3 6 2 ZEA(6), T2(2), DON(2), DAS(1), NIV(2) 
 F. solani 4 -- 6 1 -- -- 9 3 5 -- 6 2 8 3 ZEA(4), T2(3), NIV(2) 
 F. equiseti 7 2 -- -- -- -- 11 4 9 4 5 -- 4 1 T2(3), HT2(1), DON(2), ZEA(1), DAS(2), NIV(1) 
 Cattle Feed                

 F. moniliforme 16 8 13 5 14 7 14 8 9 2 10 4 6 2 ZEA(11), T2(8), HT2(1), DAS(6), NIV(1) 
 F. oxysporum 11 6 8 3 4 -- 9 3 7 3 8 2 6 1 ZEA(12), T2(3), DAS(2), NIV(3) 
 F. solani 5 -- 6 2 8 2 11 4 4 -- 6 2 4 -- ZEA(5), T2(2), NIV(2), DAS(1) 
 F. equiseti 4 1 7 4 4 -- 3 -- 3 -- 5 1 4 1 ZEA(3), T2(1), DAS(2), NIV(1) 
 

 
F. semitectum could be isolated only from feed 

samples of Adilabad and West Godavari. The very 
low incidence of fusarial species in feeds collected 
from Nizamabad may be attributed to the prevail-
ing dry climate. In comparison, the observed high-
er incidence of different Fusarium species in feeds 
of West Godavari may be due to the warm humid 
climate prevailing in that region. The dominance of 
A. flavus and A . niger may be another reason for 
low incidence of Fusarium. However, more 
samples, during different times of the year and 
from different regions, should be collected and 
analysed before a definitive conclusion can be 
reached.  

In all, five Fusarium species could be recorded 
in cattle feed samples collected from the Godavari 
belt. Besides species of Penicillium, Aspergillus 

and other fungi, the feeds collected from West 
Godavari were rich, both qualitatively and quanti-
tatively, for Fusarium species. F. semitectum 
could be recorded in feed samples of Adilabad 
and West Godavari with a low percentage of inci-
dence. F. equiseti and F. moniliforme could not be 
recorded in the samples of both Warangal and 
Nizamabad. F. oxysporum could be recorded in all 
the samples collected from different places. How- 

 

 
ever, its incidence was high only in samples of 
West Godavari, followed by East Godavari. F. 
equiseti could be recorded with a high percentage 
in samples of East Godavari and West Godavari. 
The incidence of F. moniliforme was high in sam-
ples collected from Karimnagar and East Goda-
vari. The incidence of species of Fusarium was 
comparatively higher in cattle feeds than in poultry 
feeds.  

Table 3 reveals that of the 397 Fusarium iso-lates, 
131 were mycotoxigenic. Many of the strains could 
produce more than one mycotoxin. Screening of 70 
strains of F. moniliforme indicated that 27 were 
mycotoxigenic, ofwhich 11, 5 and 4 strains produced 

Zearalenone, T2 toxin and DAS, respectively. Only 

one strain could produce NIV, while HT2 toxin was 

produced by two strains. DON could be produced by 
two strains of F. monili-forme. Screening of 43 
strains of F. oxysporum indicated that 13 were 
mycotoxigenic and pro-duced one or more 
mycotoxins. Of these strains, 6, 2, 2 and 1 strain, 

respectively, produced Zea-ralenone, T2 toxin, DON 

and DAS. NIV could be produced by two strains of F. 
oxysporum. Of the 38 strains of F. solani screened, 9 

were toxigenic and 4 produced Zea, 3 produced T2 

toxin, and 2 

 

 
produced NIV. Screening of 36 strains of F. 
equiseti, indicated that 11 were mycotoxigenic 

and produced T2 toxin, HT2 toxin, DON, DAS and 
NIV.  

Of the 110 isolates of cattle feed samples 
screened, 71 were toxigenic (Table 3). F. monili-
forme could be recorded in all of the samples with 
a high percentage of mycotoxigenicity. Of the 83 
strains of F. moniliforme isolated from cattle 
feeds, 11, 8 and 6 strains, respectively, produced 

Zearalenone, T2 toxin and DAS. Only one strain 

each produced HT2 and NIV. Similarly 12, 3 and 2 
of the F. oxysporum strains produced Zea-

ralenone, T2 toxin, NIV and DAS, respectively. Of 
the 44 strains of F. solani screened, 10 were toxi-
genic. Of these, 5, 2, 2 and 1 strain produced 

Zearalenone, T2 toxin, NIV and DAS, respectively. 
Screening of 30 strains of F. equiseti indicated 
that 7 were toxigenic of which 3 strains produced 

Zearalenone, 1 strain produced T2 toxin, 2 strains 
produced DAS and 1 strain produced NIV. None 
of the strains of F . oxysporum isolated from 
Karimnagar, F. solani from Warangal and Nizama- 



 
 
 
 
bad were toxigenic. Similarly, F. equiseti isolated from 

samples of Karimnagar failed to produce any mycotoxin. 
In general, about 25 - 45% of the strains of different spe-
cies of Fusarium isolated from samples of Godavari belt 

region were mycotoxigenic and produced toxic sub-
stances that are health hazards to animals and, in turn, to 
humans. 
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