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Effects of different carbon and nitrogen sources on Beauveria bassiana
and a time-dose-mortality model of effectiveness of B. bassiana as a
biological control for Bemisia tabaci

JANG Ling~ XIETing HONG Bo WANG Xin-Pu JIA Yan-Xia
(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract [Obj ectives] To understand the effects of different carbon and nitrogen sources on the growth of Beauveria
bassiana, identify optimum carbon and nitrogen sources for this species, investigate the virulence of Bemisia tabaci and
evaluate the potential of B. bassiana as a biological control for this pest. Methods The growth and sporulation of B.
bassiana were investigated using growth medium with different carbon and nitrogen sources, and the virulence of B. bassiana
to B. tabaci was measured by immersing leaves in a conidial suspension at concentrations of 1x10%1x10°1x10°%,1x107,1x10°
conidia/mL. A time-dose-mortality model was used to analyze the effects of dosage and time on the virulence of B. bassiana to
B. tabaci Results  B. bassiana maintained higher growth and sporulation rates in medium containing sucrose and yeast. A
time-dose-mortality model showed that LCsy and LCgy decreased over time, whereas the dose effect increased. The LTso
decreased at higher conidial suspension concentrations and the time effect increased.  Conclusion The best carbon source
was sucrose and the best nitrogen source was yeast. B. bassiana had high virulence to B. tabaci and the best control was
achieved at a concentration was 1x10° conidia/mL. These results indicate that B. bassiana is a promising biological control
agent for B. tabaci.
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Tablel Effectsof different carbon sourceson the
growth of Beauveria bassiana

mm/d 10° /mL
Carbon sources Rate of growth Sporulation
Sucrose 2.5140.10a 9.07x0.41a
2.1320.06b 9.00+0.42a
Soluble starch
Mannite 1.56=0.05d 6.47+0.35b
Maltose 1.82+0.05¢c 5.80=+0.58bc
Sorbitol 1.34+0.01e 4.40+0.35¢c

Glucose(CK)  2.29+0.05b 6.53=20.35b

=+
Duncan’s P<0.05
2

Data in the table are mean+SE, and followed by the

different letters in the same column indicate significant
difference (Duncan’s new multiple range text , P<0.05).
The same as table 2.
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Table2 Effectsof different nitrogen sourceson the
growth of Beauveria bassiana
mm/d 1 /L Hoser-L emeshown 7/=2.3631
Nitrogen sources  Rate of growth Sporulation df=8 7005=15.51 2/*<15.51
Yeast 4.48+0.02a 12.27+0.58a
Peptone 4.21+0.06b 8.87+0.57b
Glycine 2.66+0.10c 7.64+0.13c 3
(NH4),S0, 2.14+0.10d 6.40+0.12cd
Carbamide 2.30+0.07d 5.860.12d 25 ﬁmagﬁwm%ﬂﬁ%mﬁjgﬂﬁ
NaNO;(CK)  2.294-0.05d 6.2740.13d
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Fig.1 Thedaily accumulative mortality of Bemisia
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Table3 Parametersestimated by fitting the time-dose-mortality (TDM)model to assay data
of Beauveria bassiana against the nymphs of Bemisia tabaci

Conditional mortality model

Cumulative mortality mode

t- P
Parameter Value SE t- test P value Parameter Value T 7,
B 0.3376 0.0796 4.244 2 0.000 3 B 0.3376 0.0011 0.0011
y2 -4.6108 0.6037 7.637 3 0.000 1 7o -4.6108 0.065 9 - 0.007 6
73 - 3.956 5 0.563 4 7.0221 0.000 1 73 - 35379 0.054 9 - 0.007 5
4 - 4.080 6 0.566 8 7.199 3 0.0001 i - 3.0798 0.0519 - 0.007 4
75 -3.2804 0.546 5 6.003 0 0.0001 75 - 24819 0.050 1 - 0.007 4
76 -39501 0.596 9 6.617 3 0.0001 g - 22746 0.049 6 - 0.007 4
y7 - 4.489 3 0.6729 6.6718 0.000 1 77 -21710 0.0493 - 0.007 3
181
161 ——LCs,
1l = LC,,
g
&L 12
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i g
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Fig. 2 LCsand LCgy values of Beauveria bassiana
against the nymphs of Bemisia tabaci
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TDM s 0.3376
PDA 1.4-35 Preisler and Robertson 1989
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