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Effect of Nosema locustae on aggregation behavior of oriental

migratory locust (Locusta migratoria manilensis)

SHI Wang-Peng, ZHANG Long, YAN Yue-Ying, YAN Yu-Hua (nstitute of Plant Protection
China Agricultural University. Beijing 100094 .China). Acta Ecologica Sinica.2003.23(9) : 1924~ 1928.

Abstract: The aggregation behavior of oriental migratory locusts (Locusta migratoria manilensis) infected
by Nosema locustae was studied using a behavior bioassay and an electroantennograph (EAG). Third
instar laboratory reared locusts were inoculated with Nosema locustae at a dose of 10° spores/individual.
Pheromones were extracted from the feces and body of healthy locusts using dichloromethane. These crude
extracts were purified and concentrated and then stored in a deep freeze until use. Locusts infected with
Nosema locustae had a reduced sensitivity to the crude pheromone extracts and had decreased aggregation
ability. The behavior bioassay demonstrated a significant reduction in aggregation behavior of the fourth

instar females and {ifth instars of both sexes. Overall, the effect of the crude extracts on aggregation of
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infected locusts is greater with males than females and is greater with older instars than younger instars.

Analysis of EAG demonstrated a decrease in the electronic physiological activity of the infected adults.

The reduction was particularly evident in infected females that had a significantly reduced EAG response to

the feces of adult males and to the volatiles from eggs and the body of adult males. Infected adult males

had a reduced response only to the feces of adult males. Infected locusts had a general reduced EAG

response to the crude extracts from nymphs. Infected adults and 5th instar nymphs had a reduced response

to the feces and body volatiles of the 4th instars and to the feces extracts of healthy 4th and infected 5th

instars. But there was no marked difference in EAG response to the feces extracts from 5th instar females

and 5th instar solitary locusts. These experiments demonstrate that when it is used to control locusts,

Nosema locustae has significant behavioral effects. The conclusions are new evidences controlling locusts

using Nosema locustae.
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Table 1 Effects of the Aggregation pheromone of the fifth instars nymphs on infected locusts

Test locusts

24  4th instar($) %4  4th instar( 3 ) 25  5thinstar($) %5  5thinstar(3)

Index Infected Health Infected Health Infected Health Infected Health
Al 0. 20b 0. 58a 0.61a 0. 63a 0. 45b 0.73a 0. 49b 0. 76a
AP 7.7b 41. 0a 56. 3a 56. 9a 25. 0b 55. 0a 44. 0b 65. 0a
RP 23.1b 61. 0a 66. 7a 68. 5a 33.3b 68. la 57.8b 75. 0a
RT 217. 7a 228. 0a 326. 5a 302. 8a 313. 6b 354. 6a 321.3b 358. ba
* The different letters indicate significantly
different at 5% level by Duncan’s multiple range test between infected and health locusts; the same below
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Table 2 EAG of the infected locusts to the crude extracts of the adults’ pheromone

Test 1 . Feces extracts of Body volatiles of Feces extracts of  Body volatiles  Egg pods volatiles
st locusts
¢ cus adults (£) adults ($) adults () adults (3) of locusts
35 Infected 0.19a 0.11b 1.1b 0.11a 0
5th instar % Health 0.21a 0. 25a 1. 68a 0. 18a 0
25 Infected 0. 19a 0. 043b 0. 62b 0.11a 0. 052
5th instar $ Health 0.22a 0. 15a 1. 3a 0.13a 0
2 Infected 0.41b 0.18b 0.51b 0. 09b —
adults $ Health 0. 63a 0. 29 1. 3a 0.18a 0.11
S Infected 0. 42a 0. 16a 0. 66b 0. 20a
adults 3 Health 0. 32a 0.17a 0.72a 0.11a 0.08

* 12 Figure in table is the mean of EAG of 12 repeats; The
same below
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Table 3 EAG of the infected locusts to the crude extracts of the nymphs’ pheromone

4 4 4 5 5 )
Feces Feces Body Feces Feces Feces
Test locusts extracts of  volatiles of  volatiles of  volatiles of  extracts of 5th extracts of 5th
4th instar 4th instar 4th instart  5th instar $  instar solitary instar infected
25 Infected  0.12b 0. 052b 0. 059b 0.11a 0.10a 0.51b
5th instar females Health 0.18a 0.17a 0.13a 0. 16a 0.13a 0.93a
25 Infected 0.13b 0. 087b 0.1b 0.18a 0.18a 0. 62b
5th instar males Health 0.22a 0.11a 0.18a 0.18a 0.13a 0. 99
2 Infected 0.23b 0. 08b 0.10b 0. 08a 0. 15a 0.19b
adults females Health 0.53a 0. 24a 0.18a 0. 08a 0. 14a 0. 36a
% Infected 0.27b 0. 08b 0. 08b 0. 08a 0. 18a 0. 28b
adults males Health 0.61a 0.18a 0.22a 0.11a 0.21a 0. 60a
3
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