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Identification of a parasitic Lecanicillium of tea lesser leafhopper
and optimization of sporulation conditions
ZHOU Ye-Ming ZOU Xiao. QU Jiao-Jiao ZHOU Jia-Xi LI Juan
(Institute of Fungal Resource, College of Life Sciences, Guizhou University, Guiyang, Guizhou 550025, China)

Abstract: [Objective] The objectives are to identify a parasitic Lecanicillium W. Gams & Zare of tea
lesser leathopper and optimize sporulation culture condition of this fungus. [Methods] The
comparison of morphological characteristics and internal transcribed spacer (ITS) sequence analysis
were used for identification of the fungal species. Single factor test and orthogonal test were carried
out to optimize sporulation conditions. [Results] According to the morphological characterization
and phylogenetic tree, the fungus was identified as Lecanicillium attenuatum Zare & W. Gams. The
optimum condition of or sporulation is: peptone 2%, maltose 1%, silkworm pupa powder 1%,
potassium chloride 0.05%, dipotassium phosphate 0.1%, magnesium sulfate 0.05%, agar 1.5%,
distilled water 1 000 mL, 25 °C. [Conclusion] A parasitic Lecanicillium of tea lesser leathopper is
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identified as L. attenuatum Zare & W. Gams, a known species in China. The optimum condition of
sporulation was providedons, which could provide the preliminary basis for applying to the tea lesser

leathopper of the biological control.
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Table 1 List of ITS1-5.8S-ITS2 sequences and GenBank accession numbers for phylogenetic analysis

Species GenBank accession No. Species GenBank accession No.
Lecanicillium acerosum EF641893 L. psalliotae KF358373
L. aphanocladii KC574075 L. saksenae KP260559
L. araneicola IN255572 L. tenuipes JQ764778
L. attenuatum AB378512 Simplicillium aogashimaense AB604002
L. antillanum KP334110 S. cylindrosporum AB604006
L. dimorphum AJ292429 S. lamellicola LC035065
L. fungicola FJ481016 S. lanosoniveum IN116646
L. fungicola var. fungicola KC964107 S. minatense AB603992
L. fusisporum KF766521 S. obclavatum KJ173543
L. lecanii FI515771 S. subtropicum AB603995
L. longisporum KF933099 Simplicillium sympodiophorum AB604003
L. muscarium EF513017 Rotiferophthora minutispora AJ292411
L. primulinum AB712268 Gzuifrlun-1404 KT345700
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Figure 1  Conidiogenous structures and colonies of
Lecanicillium attenuatum Gzuifrlun-1404
A B C PDA 14d D
E ( ) F I (
) H ( ). A 1mm
D-H 10 pm.

Note: A: The specimen; B, C: Colonies on PDA media for 14 days;
D, E: The phialides structure on hyphae and the Conidia (Directly
with sticky tape); F, J: The phialides structure on hyphae (In medan
dye fixation); H: The phialides structure on hyphae (In medan dye
fixation). A: Bar=1 mm; D—H: Bar=10 pm.
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Figure 2 Phylogenetic tree based on rDNA ITS1-5.8S-ITS2 sequences of Gzuifrlun-1404 related species
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2.2 FEMEHFIE

221 REERR % 2
Lecanicillium attenuatum
DPS
10.450x10°  /mL
(P<0.05)
222 AREIRIREFFIE: 3 DPS

30.167x10°  /mL
(P<0.05)

X2 AFE#RIEX Lecanicillium attenuatum F=f= By

A

Table 2 The effect of different carbon sources on
sporulation of Lecanicillium attenuatum

(x10° /mL)
Number Carbon sources Sporulation (x10° spores/mL)
1 Maltose 10.450+0.638 a
2 Mycose 8.167+0.586 b
3 Glycerol 7.033+1.239 be
4 Glucose 8.150+0.458 b
5 Starch 5.733+0.723 cd
6 Lactose 3.817+0.814 d

(P<0.05)
Note: The data in the table is the mean and the data in the same
column with different letters show significant differences with
others (P<0.05), the same below.

%3 AREEM Lecanicillium attenuatum F=78 £ /Y

A

Table 3 The effect of different nitrogen sources on
sporulation of Lecanicillium attenuatum

(x10°  /mL)
Number Nitrogen sources Sgorulation
(x10” spores/mL)
1 Yeast leaching juice 24.817+5.717 a
2 Urea 2.200+0.409 b
3 (NH4),SO4 7.017+0.862 b
4 Peptone 30.167+6.580 a
5 KNO3 13.317+£3.126 b

223 AEIRINEFIHik: 4 DPS

38.067x10°  /mL
(P<0.05)
224 EXIALE:
Lecanicillium attenuatum

Lo(3*) (A) (B)
(©) D) 4 3
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6
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« 7D 4
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4
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Table 4 The effect of different adding factors on
sporulation of Lecanicillium attenuatum

(x10°  /mL)
. Sporulation
Number Addition factor (1 of spores/mL)
1 Silkworm chrysalis powder 38.067+1.848 a
2 Potato 29.400£1.750 b
3 Soil 12.950+1.602 ¢

%5 £\ Lecanicillium attenuatum F=#1 & Lo(3*)IE X%
RIAZEKFE

Table 5 Factors and levels for Ly(3*) orthogonal array
design on influence spore production quantity of
Lecanicillium attenuatum

A B C D
Level A Peptone B Maltose C Silkworm pupa D Temperature
(%) (%) powder (%) (W)
1 1 1 0.5 15
2 2 2 1.0 20
3 3 3 1.5 25
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Fo EXRIER
Table 6 Orthogonal test results

A B C D (x10°  /mL)
A Peptone B Maltose C Silkworm pupa D Temperature Sporulation (x10° spores/mL)
Number Mean value
(%) (%) powder (%) (°C) 1 2 3
1 1 1 0.5 15 2.900 2.450 3.100 2817¢g
2 1 2 1 20 10.900 8.550 1.085 6.845 efg
3 1 3 1.5 25 16.700  10.900 13.05 13.550 cd
4 2 1 1 25 35300 46900 41.300 41.167a
5 2 2 1.5 15 4.700 7.100 5.900 5.900 fg
6 2 3 0.5 20 11.700 11.500 11.100 11.433 def
7 3 1 1.5 20 22.600 21.300 23.200 22.367b
8 3 2 0.5 25 15.500 16.000 19.950 17.150 be
9 3 3 1 15 9.950 10.650 14.650 11.750 cde
X1 7.737 22.117 10.467 6.822
X2 19.500 9.965 19.921 13.548
X3 17.089 12.244 13.939 23.956
R 11.763 12.152 9.454 17.133
x1 FESH
Table 7 Analysis of variance
F
Source of variation Sum of squares Degree of freedom Mean square error F Significance
A 694.890 2 347.445 33.594 ok
B 750.959 2 375.480 36.304 *%
C 411.638 2 205.819 19.900 ok
D 1 341.306 2 670.653 64.843 *%
Error 165.483 16 10.343
A;B1CoDs ( 1)
) 2% 1% 1%
0.05% 0.1% 0.05%
1.5% 1000 mL 25 °C Gzuifrlun-1404
3 Wik
Gzuifrlun-1404
[10]
/
[18] [2]
[13] (8]
= Gzuifrlun-1404
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