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Identification of Nemouroidea ( Plecoptera) pathogen in Shangri — La

Yunnan
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Abstract: Nemouroidea is the largest family in the order Plecoptera and insects of Nemouroidea can be
useful for aquatic ecosystem environmental monitoring as indicators. In order to identify the pathogenic in
the natural dead insects of larvae of Nemouroidea from Shangrida in Yunnan Province we studied the
pathogenicity of the pathogen to larvae of Nemouroidea. The pathogenic of larvae were separated by
conventional tissue separation and identified by morphological and molecular biology methods. And the
pathogenicity of pathogenic was analyzed by Koch% law and regression model. The results showed that PN1
was Leptolegnia sp. and PN2 was Mucor hiemalis. The pathogenicity of PN1 and PN2 treated groups to
larvae was slightly weaker. The pathogenicity of PN1 treated group was lower than that of PN2 treated
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group. The pathogenicity of PN2 treated group was not significantly different from that of control group. In

conclusion

the Leptolegnia sp. and M. hiemalis reported in Plecoptera for the first time both pathogenic

fungi were aquatic weak parasites which were susceptible when the larvae were in a sub-health state and

their resistance was reduced accelerating the parasitic process of the pathogen and causing the larvae to die.
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125

A PNI1

Fig. 2 Pathogenicity assay on isolated pathogenic fungi
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Table 1 Mean number of dead larvea and mean percentage mortality of larvae exposed to pathogenic conidia in 123 h

PN2; d CK. Note: A treatment group of

PN1

PNI treatment group

PN2

PN2 treatment group

Control group

(h)

()

()

()

Period " Mean number of (%) Mean number of (%) Mean number of (%)
dead larves Mean mortality dead insects Mean mortality dead insects Mean mortality
0 0 0 0 0 0 0
3 0 0 0.33 3.33 1.00 10. 00
15 0 0 0.33 3.33 1. 00 10. 00
27 0.33 3.33 4.33 43.33 5.50 55.00
39 4.67 46. 67 8.33 83.33 8.00 80. 00
51 5.67 56. 67 8.33 83.33 8.50 85.00
75 7.33 73.33 8.33 83.33 9.00 90. 00
99 9.00 90. 00 9.67 96. 67 9.50 95.00
123 9.33 93.33 9.67 96. 67 10. 00 100. 00
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Fig. 3 Survival curve of larvea exposed to pathogenic conidia

in 123 h
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Fig. 4 Regression model of pathogenicity of pathogenic conidia
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Table 2 Regression model of pathogenicity of pathogenic conidia to larvae

(y=) (r)
LR123h LT,
Isolate Regression model Correlation coefficient
PN1 4.0367 +1.33953 52.28 -0.0002x2 +0. 1061x 0.9193
PN2 5.4800 x 1. 41361 29.15 —-0.001x2 +0. 2007x 0.9157
CK 5.8333 +1.36168 27.15 -0.0011x2 +0.214x 0.9416
LRy, 3 ; LTyy  50% o Note: Data of LR,,;, were the means + SE of three

replicates; LT, was the time causing 50% mortality of larvae.

2.3 PN2
PN1

; ( 1990)

( 1990) ( 5-A). ( 5-B).

5 PDA
Fig. 5 Morphological characteristics of pathogenic fungi on PDA media
DA PNI1; B PN2; a ) L c cd - Note: A strain PNI;

B strain PN2; a non-septahypha; b oospore; ¢ sporangiophore; d sporangium.

2.4
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( 6 PN1  PN2
NCBI GenBank © MT950235
MT950271 NCBI 2000 bp
PN1 GenBank
Leptolegnia sp. 100% ; PN2 1(7)(5)8 ﬁg
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( 7 8) PN1 250bp
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98 % 2 o
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Fig. 6 PCR products of ITS sequences from pathogenic fungi
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Leptolegnia sp. Saprolegniaceae
( 1985;
1994)  Huneycutt 1952
( 1990) .
( 1986)
Leptolegnia sp.
9 : Andrade

Fernando

(1993) Leptolegnia sp.
Culex tritaeniorhynchus - Culex
Jatigans < Culex Mansonia
; Gutierrez (2017)
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(1982)
. Bly (1992)
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