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Table 1a. Conidial count of B. bassiana isolates cultivated on different substrates.  
 

Substrate 

Conidial count (1×105conidia/g) of different Beauveria bassiana 
isolates cultivated on different substrates (Mean*±S.D*) 

Mean 
Beauveria bassiana 

MTCC 2028 
Beauveria bassiana 

MTCC 6291 
Beauveria bassiana 

MTCC 4495 

Rice 40.5±1.94 36.4±0.87 25.1±1.10 34.0 
Wheat 17.7±1.20 25.8±2.35 14.4±2.20 19.3 
Sorghum 32.1±1.90 32.6±1.77 21.3±0.75 28.6 
Maize 30.5±0.70 27.4±1.50 10.2±1.11 22.7 
Mini potato tubers 16.1±1.81 21.4±1.70 9.5±1.10 15.6 
Rice bran 14.8±1.44 20.3±1.61 8.8±1.40 14.6 
Rice straw 11.0±1.58 17.3±20.1 6.3±1.21 11.5 
Mean 23.42 25.88 13.65  

 
CD (0.05) 

 
CD (5%) substrates = 1.92 

CD (5%) isolates = 0.97 
CD (5%) substrates × isolates  = 2.58 

 

*Mean = Mean of three replications ** S.D = standard deviation. 
 
 
 
Table 1b. Colony forming unit (cfu) of fungal isolates cultivated on different substrates. 
 

Substrate 

Colony forming units (1×105cfu/g) of Beauveria bassiana isolates cultivated on different 
substrates (Mean*±S.D*) 

Mean 
Beauveria bassiana MTCC 

2028 
Beauveria bassiana MTCC 

6291 
Beauveriabassiana MTCC 

4495 

Rice 36.6±6.11 32.3±2.62 22.6±4.50 30.5 
Wheat 16.6±4.16 23.6±5.79 12.6±4.04 17.6 
Sorghum 30.6±2.08 28.6±3.30 18.6±6.11 25.9 
Maize 26.3±6.50 25.0±4.08 12.3±5.85 21.2 
Mini potato tubers 14.3±3.05 21.6±3.05 10.0±3.60 15.3 
Rice Bran 11.3±1.52 15.3±3.29 6.6±2.51 11.0 
Rice Straw 9.6±2.08 13.3±2.62 5.6±3.05 9.5 
Mean 20.7 22.8 12.1  

CD (0.05) 
CD (5%) substrates = 4.1 

CD (5%) isolates = N.S (non-significant 
CD (5%) substrates × isolates  = 7.18 

 

*Mean = Mean of three replications ** S.D = standard deviation. 
 
 
 
RESULTS AND DISCUSSION 
 
Effect of substrates 
 
Solid substrates rice, sorghum, wheat, maize, mini potato 
tubers, rice bran and rice straw exhibited significant 
differences in their utility to yield conidia and colony 
forming unit. Among these substrates, maximum mean 
conidial count (34.0×105 conidia/g) (Table 1a) and colony 
forming units (30.5×105 cfu/g) (Table 1b) was recorded in 
rice medium. This was followed by sorghum and maize 
which were at par with each other. Rice straw gave 
minimum conidial count (11.5×105 conidia/g) and cfu 

count (9.5×105cfu/g) (Figure 1). Among B. bassiana 
strains, the mean conidial count varied. The maximum 
mean conidial count (25.8×105 conidia/g) and cfu count 
(22.8×105 cfu/g) was recorded for B. bassiana MTCC 
6291 whereas the minimum mean spore count (13.6×105 

conidia/g) and cfu count (12.1×105 cfu/g) was recorded 
for B. bassiana MTCC 4495. The substrates which were 
rich in nutritional composition produced not only high 
spore count but also higher colony count (Rajnikanth et 
al., 2010). Hence, rice was the best substrate followed by 
sorghum for mass multiplication of B. bassiana which 
may be due to the presence of rich source of carbon and 
adequate source of nitrogen. 
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Table 2a. Effect of storage temperature on B. bassiana MTCC 6291 formulations. 
 

Day 

Colony forming units (1×105cfu/g) of B. bassiana MTCC 6291((Mean*±S.D*) 
(% decrease) 

Talc Charcoal Oil 

4°C 25°C 4°C 25°C 4°C 25°C 

0 (Control) 44.6±8.02 39.3±11.50 36.0±8.18 
 
15 

44.4±8.14 
(0.8) 

40.0±7.54 
(10.3) 

39.0±12.00 
(0.7) 

36.0±7.93 
(8.3) 

35.6±6.50 
(1.1) 

31.6±13.20 
(12.2) 

 
30 

43.3±10.4 
(2.9) 

34.6±7.50 
(22.2) 

38.6±7.02 
(1.7) 

33.6±7.63 
(14.5) 

34.3±5.68 
(4.7) 

27.3±8.02 
(24.1) 

 
45 

42.6±7.02 
(4.4) 

28.6±4.50 
(35.8)

35.6±5.85 
(8.6)

28.0±7.54 
(28.7)

34.0±8.50 
(5.5)

25.6±10.69 
(28.8) 

 
60 

43.0±9.00 
(3.5) 

20.6±3.05 
(47.5) 

34.3±7.50 
(12.7) 

20.6±2.08 
(47.5) 

33.6±6.42 
(6.6) 

23.3±4.16 
(35.2) 

 
75 

42.3±6.11 
(5.1) 

14.6±5.03 
(67.2) 

33.6±4.04 
(14.5) 

12.3±1.52 
(68.7) 

33.3±5.50 
(7.5) 

13.6±2.51 
(62.2) 

 
90 

41.3±9.07 
(7.3) 

12.3±2.51 
(72.4)

33.3±4.04 
(15.2)

6.6±3.21 
(83.2) 

32.3±7.50 
(10.2)

7.6±1.52 
(78.8) 

CD (5%) CD (5%) Temperature = 3.45 
 

*Mean = Mean of three replications *S.D = standard deviation. Figure in parentheses are percentage 
decrease. (Decrease (%) = Initial count - final count/Initial count x 100) 

 
 
 

Table 2b. Effect of storage temperature of B. bassiana MTCC 2028 formulations. 
 

Days 

Colony forming units (1×105cfu/g) B. bassiana MTCC 2028 (Mean*±S.D*) 
(% decrease)  

Talc Charcoal Oil 

4°C 25°C 4°C 25°C 4°C 25°C 

0 (Control) 35.3±9.29 34.6±5.68 35.6±14.04 
 
15 

35.0±4.04 
(0.8) 

32.0±7.21 
(9.3)

34.0±3.60 
(1.7)

31.0±2.64 
(10.4)

35.3±5.68 
(0.8)

33.6±8.02 
(5.6) 

 
30 

35.0±3.60 
(0.8) 

29.0±7.54 
(17.8) 

33.6±6.80 
(2.8) 

28.6±6.11 
(17.3) 

35.0±5.00 
(2.7) 

31.3±9.07 
(12.0) 

 
45 

34.6±6.02 
(1.9) 

26.0±9.64 
(26.3) 

33.6±6.50 
(2.8) 

22.6±4.04 
(34.6) 

34.3±6.42 
(3.6) 

28.3±6.02 
(20.5) 

 
60 

34.0±5.56 
(3.6) 

22.3±8.73 
(36.8)

33.0±4.58 
(4.6)

18.6±5.03 
(46.2)

33.6±8.32 
(6.6)

22.6±3.05 
(36.5) 

 
75 

34.3±4.16 
(2.8) 

16.6±3.21 
(52.9) 

32.3±6.50 
(6.6) 

14.6±4.04 
(57.8) 

32.6±5.68 
(8.4) 

15.3±3.21 
(57.0) 

 
90 

32.6±4.12 
(7.6) 

10.6±5.03 
(69.9) 

31.6±9.16 
(8.6) 

8.6±4.16 
(75.1) 

32.3±4.72 
(10.2) 

10.3±2.51 
(71.0) 

CD (5%) CD (5%) Temperature = 3.51 
 

*Mean = Mean of three replications *S.D = standard deviation. Figure in parentheses are percentage 
decrease (Decrease (%) = Initial count - final count/Initial count x 100). 

 
 
 
conidia (Hong et al., 1997). Morley-Davies et al. (1995) 
reported that too low temperature can harm the conidia of 
M. anisopliae and B. bassiana fungi and concluded that 
temperature of long-term storage should be maintained 
preferably between 0 and 20°C. Shimizu and Mitani 

(2000) reported that high-temperature treatment killed B. 
bassiana conidia in oil formulations. Results of the 
present investigations are also similar to findings of 
Ramegowda (2005) who reported 82.47% conidial 
viability of Normuraea rileyi formulations stored for 180
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