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Effect of relative humidity to the growth of Lecanicillium spp. on cotton aphid cadaver, Aphis gossypii
TosHiHIRo Waranase, Daico AiucHi, Masayuki Tani, Taku Karo and Masanori Koike

Lecanicillium sp. hybrid strains 2aF4 and 2aF43 have high potential of biological control to control cotton aphid
and greenhouse whitefly. In this investigation, we evaluated the biomass (quantity of conidia and hyphal bodies) of
Lecanicillium spp. on cotton aphid cadaver in different humidity conditions. Five Lecanicillium spp. strains were
inoculated with cotton aphid cadaver and maintained in 4 different humidity conditions. The biomass of Vertalec®
(Lecanicillium longisporum ), Mycotal® (L. muscarium), B-2 (L. muscarium) and two hybrid strains exhibited high
values (1.0 10*~3.4 X 10° cfu/cadaver) in high relative humidity (RH) conditions (98% and 100%) than lower RH
conditions (77% and 86%). Especially, 2aF43 might have started to growth under low humidity (86% RH) condition
comparing to other strains. The modes of conidiation were clearly differed among tested strains. Vertalec® and 2aF43
produced sparse hyphae with many spore heads on outside of fungal colony, while other strains produced more fluffy
hyphae covering cadaver with less spore heads. So hybrid strain 2aF43 has possibility to spread the disease against
other healthy aphids. Therefore, 2aF43 can be expected useful biological control agent of aphid.
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Table 1. The growth of Lecanicilium spp. on cotton aphid cadaver in diferent relative humidity (RH) conditions.

Mean number of fungal bodies and conidia

) SE

5 dpi 7 dpi 10 dpi

2.E+01 +2.8E+0la A
17E+01 +2.2E+01a A

12E+01+16E+0la A
28E+01+3.1E+0la A

0.0E+00 +0.0E+00a A
1.0E+01+1.3E+0la A

Strains RH 3dpi* 4 dpi

Vertalec 1.0E+01 + 16E+01a° A° 1.2E+01 £ 1.6E+01ab A
Mycotal 15E+01+13E+0la A 2.0E+01 £2.9E+01ab A
B-2 7% 5.0E+01+1.4E+0la A 1.0E+01 £ 2.1E+01ab A
2aF4 1.0E+01 £ 1.6E+01a A 5.0E+00 £ 1.4E+01a A
2aF43 4.5E+01 £ 3.0E+01b A 2.7E+01 £2.0E+01b A
Vertalec 9.0E+01 +8.6E+01b A 5.2E+01 £5.4E+01b A
Mycotal 7.8E+01+6.5E+01b A 3.0E+01 £ 2.9E+01ab A
B-2 86% 3.3E+00+8.8E+00a A 12E+01+1.6E+0l1a A
2aF4 5.8E+01 + 6.9E+01 ab A 12E+01+1.6E+01a A
2aF43 8.2E+01+4.0E+01b A 5.0E+01 £3.0E+01b A
Vertalec 5.0E+01+5.3E+01la A 9.0E+01 +8.0E+01b A
Mycotal 3.3E+01£3.7E+01a A 20E+01 £27E+0la A
B-2 98% 3.2E+01£2.6E+01a A 5.7E+01 £3.3E+01ab A
2aF4 1.1E+01 £ 1.2E+02a A 7.7E+01£6.2E+01b A
2aF43 2.6E+01 £ 2.0E+02b A 11E+02 £5.2E+01b A
Vertalec 7.2E404 £ 2.2E+04b B 8.4E+04 £ 2.7E+04c B
Mycotal 1.6E+04 + 8.1E+03a B 2.6E+04 + 1.6E+04 ab B
B-2 100% 6.5E+03 £ 2.8E+03a B 8.0E+03 +3.2E+03a B
2aF4 9.6E+03+25E+03a B 3.4E+04 £ 1.1E+04b B
2aF43 5.6E+04 + 2.9E+04b B 8.5E+04 £ 2.9E+04c B

3.3E+00 +8.8E+00a A
3.3E+00 +8.8E+00a A
5.2E+01 £2.7E+01b A

3.2E+01 £3.2E+01a A
4.0E+01 £5.4E+01a A
6.7E+01 +1.1E+01a A
10E+01 +1.6E+01a A
4.0E+01 £3.4E+0la A

1.0E+02 +1.1E+02ab A
5.5E+01 £4.7E+01a A
4.5E+01 £4.6E+0la A
1.0E+02 +7.6E+01ab A
17E+02 +7.7E+01b A

1.3E+05+5.4E+04c B
8.7E+04 £4.1E+04b B
24E+04 £1.1E+04a B
7.2E+04 £3.6E+04b B
9.7E+04 + 2.4E+04 bc B

0.0E+00 + 0.0E+00a A
10E+01+18E+0la A
88E+01+53E+01b A

10E+01+13E+0la A
20E+01+3.2E+0la A
6.7E+00 + 1.5E+01a A
2.3E+01+3.3E+0l1a A
18E+01+2.2E+0la A

7.0E+02 + 45E+02¢c A
5.8E+01+45E+01a A
6.7E+01 +55E+01a A
5.4E+02 + 2.5E+02 bc A
4.2E+02 £2.2E+02b A

3.4E+05+89E+04c B
16E+05+2.9E+04b B
8.3E+04 +47E+04a B
14E+05+1.9E+04b B
1.2E+05+2.0E+04ab B

3.3E+00 + 8.8E+00a A
1.2E+01 +2.8E+0la A
3.3E+01 £2.6E+01b A

3.2E+01 +4.1E+01la A
15E+01+1.8E+0la A
6.7E+00 £ 2.0E+0la A
1.3E+01+12E+0la A
1.2E+02 £+ 1.3E+02b A

1.0E+04 £58E+03a A
1.1E+04 £ 16E+03a A
1.7E+00 £+ 6.5E+00a A
6.0E+04 £8.7E+03b B
8.1E+04 £2.7E+04c B

2.3E+05+9.4E+04c B
5.8E+04 + 25E+04a B
1.5E+05+8.0E+04b B
2.4E+05+5.3E+04¢c C
2.7E+05+6.2E+04¢c C

“ Days post inoculation.

®The small different letters indicate intraday significant difference (one way ANOVA, p<0.05) in each RH conditions according to Tukey's test.
© The different capital letters indicate the significant difference (one way ANOVA, p<0.05) among RH conditions in same strains and dpi according to Tukey's test.
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Fig. 1. The mode of conidiation in Lecanicillium spp. on cotton aphid cadaver. A-1: The cadaver of cotton aphid infected by Vertalec with sparse hyphae (5 days
post icoculation). A-2: Extended figure of A-1. There were many spore head outside of sparse hyphae. B-1: The cadaver of cotton aphid infected by Mycotal with
fluffy hyphae (4 days post icoculation). B-2: Extended figure of B-1. There were less spore heads outside of fluffy hyphae. C-1: The cadaver of cotton aphid
infected by B-2 with fluffy hyphae(5 days post icoculation). C-2: Extended figure of C-1. There were less spore heads outside of fluffy hyphae. D-1: The cadaver
of cotton aphid infected by 2aF4 with fluffy hyphae (7 days post icoculation). D-2: Extended figure of D-1. There were less spore heads outside of fluffy hyphae.
E-1: The cadaver of cotton aphid infected by 2aF43 with sparse hyphae(4 days post icoculation). E-2: Extended figure of E-1. There were many spore head
outside of sparse hyphae. The bars indicate the each length of infected aphid cadaver.
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