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Identification of a parasitic Hirsutella Pat. of Bombyx mori Linnaeus.
and sporulation conditions optimization

QU Jiao-Jiao ZOU Xiao~ ZHOU Ye-Ming HAN Yan-Feng LIANG Zong-Qi
(Institute of Fungus Resources, Guizhou University, Guiyang, Guizhou 550025, China)

Abstract: [Objective] The objectives are to identify a parasitic Hirsutella Pat. of Bombyx mori Lin-
naeus. and to research the spore culture of this fungus. [Methods] The comparison of morphological
characteristics and internal transcribed spacer (ITS) sequence analysis were used for identification of
specimens. Single factor test and orthogonal test were carried out for studying sporulation conditions
optimization. [Results] According to the morphological characterization and phylogenetic tree, the
fungus was identified as Hirsutella satumaensis Aoki. The optimum conditions for sporulation is:
peptone 3%, glucose 1%, silkworm chrysalis powder 1.5%, vitamin B; 1%, magnesium sulfate
0.05%, potassium dihydrogen phosphate 0.1%, agar 2%, distilled water 1 000 mL, 25 °C. [Conclu-
sion] H. satumaensis Aoki, a known species in China, which microscopic characteristics were de-
scribed again and the associated molecular systematics data were added in this paper. The sporulation
conditions optimization could provide a reference for the spores acquisition and application of this
group of fungi.
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Table 1 List of GenBank accession numbers used for construct phylogenetic tree

GenBank ! GenBank

Name GenBank accession No. Name GenBank accession No.
Hirsutella nodulosa EF194146 : Ophiocordyceps cochlidiicola AB027377
Hirsutella aphidis EF194156 Ophiocordyceps sinensis EU570957
Hirsutella tunicata IN247824 Ophiocordyceps cf. acicularis GU723765
Hirsutella liboensis FJ957892 Ophiocordyceps acicularis JN049820
Hirsutella vermicola DQ345592 O.rubiginosiperitheciata AB294423
Hirsutella rhossiliensis DQ345566 Ophiocordyceps cochlidiicola AB031196
Elaphocordyceps inegoensis AB027368 Cordyceps sinensis AB067713
Elaphocordyceps paradoxa AB027369 Cordyceps multiaxialis AJ309359
Elaphocordyceps capitata AB027364 Cordyceps capitata EF530933
Elaphocordyceps capitata AB208110 GZUIFR-Hir201012JC KJ913066
Beauveria bassiana AF293968
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Bl 1 Hirsutella satumaensis BB &S, FRMmEHaE
Figure 1 Colony, synnemata, phialides structures of H. satumaensis
A B PDA 20d C D E F

Note: A: Synnemata on Bombyx mori Linaeus.; B: Culture on PDA media for 20 days; C, D: The phialides structure on Hyphae; E: Phia-
lides without helixes; F: Conidia.

64 GZUIFR-Hir201012JC
5 Hirsutella nodulosa (EF194146)
Hirsutella aphidis (EF194156)
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65 Elaphocordyceps inegoensis (AB027368)
61 Cordyceps capitata (EF530933)
51 Elaphocordyceps paradoxa (AB027369)
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Figure 2 Phylogenetic tree based on analysis of rDNA ITS1-5.8S-ITS2 sequences of H. satumaensis and some related species
A

Note: A: The sub-branch containing several special kinds of species with helical twists of the necks.
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Hirsutella satumaensis Aoki

8 22 FEREHFIE
H. satumaensis 2.2.1 AREERRETHIE: 3
2 H. vermicola Hirsutella satumaensis
SPSS
H. nodulosa 7.967x10°  /mL
/ H. aphidis > > > > >
(17.0-90.0) pmx(2.6-4.0) pm
H. satumaensis (P<0.05)

*2 BILBHERARHEESMZEBMESER

Table 2 Morphological comparison between Hirsutella satumaensis and its similar species

Name Phialides Conidia Host Synnemata
H. brownorum (5-6) umx(4—5) pm
H. dendritica (6—8) um*(2—3) um
H. leizhouensis (3.5-4.5) umx(2.0-3.0) pm
H. liboensis (6.0-10.0) um*(1.5-4.0) um
H. parasitica (12.0-25.0) umx(2.5-4.0) pm
H. vermicola (7.0-8.0) umx(1.5-3.0) pm
H. satumaensis (6.0-7.0) pm*(2.7-3.0) pm
H. nodulosa (3—5) umx3 pm

£ 3 TREBREX H. satumaensis 7278 £ B £

Table 3 The effect of different carbon sources on sporulation of H. satumaensis

(10° /mL)
Number Carbon sources Sporulation (10° spores/mL)

1 7.967+0.709 a

2 3.800+1.609 b

3 2.300+1.706 be

4 1.667+0.379 ¢

5 1.400+0.529 cd

6 0.367+0.058 d
(P<0.05)

Note: The data in the table is the mean and the data in the same column with different letters in the lower right corner show significant
differences with others (P<0.05), the same below.
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222 ARIRIBERIE: 4 SPSS

10.4x10°  /mL

(P<0.05) 6
H. satumaensis
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Lo(3%
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Table 4 The effect of different nitrogen sources on sporulation of H. satumaensis

(10°  /mL)
Number Nitrogen sources Sporulation (10° spores/mL)
1 10.400+4.355a
2 5.033+1.101b
3 2.967+0.493bc
4 (NH4)2SOs4 0.933+0.208¢c
5 KNO3 0.567+0.153¢
6 0.533+0.153¢

x5 AEFMEFI H. satumaensis F=78 £ B9 82

Table 5 The effect of different adding factors on sporulation of H. satumaensis

(10° /mL)
Number Addition factor Sporulation (10° spores/mL)
1 8.767+1.258a
2 3.733+0.850b
3 3.667+0.666b
4 1.477+0.721b
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% 6 2ME H. satumaensis =8 L3 ER KL ERKFER

Table 6 Factors and levels for Lq(3*) orthogonal array design on influence spore production quantity of H. satumaensis

Factors
Level = = c =
A Peptone (%) B Glucose (%) C Silkworm pupa powder (%) D Temperature (°C)
1 1 1 0.5 15
2 2 2 1.0 20
3 3 3 15 25

Fx7 EXREER

Table 7 Orthogonal test results

A z € _ 5 _ (1o‘i3 /mL)
Number A Peptone B Glucose ;ijsallg\cl)vv(\)/g:r D Tenrlperature Sporulation (10 spores/mL) Mean value
(%) (%) %) () 1 2 3
1 3 2 15 15 12.50 10.00 20.00 14.167
2 3 3 0.5 20 5.00 7.50 2.50 5.000
3 2 1 1.5 20 17.50 15.00 10.00 14.167
4 2 3 1.0 15 5.00 5.00 10.00 6.667
5 2 2 0.5 25 7.50 7.50 5.00 6.667
6 1 3 1.5 25 17.50 12.50 10.00 13.333
7 1 1 0.5 15 5.00 2.50 5.00 4.167
8 3 1 1.0 25 10.00 20.00 5.00 11.667
9 1 2 1.0 20 7.50 10.00 7.50 8.333
k1 8.611 10.000 5.278 8.333
ko 9.167 9.722 8.889 9.167
ks 10.278 8.333 13.889 10.556
R 1.667 1.667 8.661 2.223
Table 8 Analysis of variance
F
Source of variation Sum of squares Degree of freedom Variance F Significance

A 12.963 2 6.481 0.431

B 14.352 2 7.176 0.477

Cc 336.574 2 168.287 11.185 **

D 22.685 2 11.343 0.754

Error 270.833 18
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