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Analysis of cannibalism predation among larvae of Spodoptera frugiperda
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Abstract: In order to clarify the predation effect of Spodoptera frugiperda larvae on low instar larvae of
the conspecific the daily predation of the 3" to 6" instar larvae on the 2" larvae of different densities and
the 4™ to 6" instar larvae on the 3™ larvae of different densities were observed under laboratory
conditions. At the same time the predation behavior of the older larvae of S. frugiperda to the young
larvae was analyzed from the point of view of functional response. Weighing the body weight of different
instar larvae the predation amount of different instar larvae was replaced by the weight relationship of

different instar larvae and the predatory function corresponding equations of different instar larvae was
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obtained. The results showed that the functional response of the 3™ to 6" instar larvae to the 2" larvae

and the 4™ to 6" instar larvae to the 3" larvae fitted well with the Holling II mode. The maximum
predation of the 3" to 6" instar larvae on the 2™ instar larvae were 76.47 85.70 117.92 and 96. 05

respectively and the maximum predation of the 4" to 6" instar larvae on the 3™ instar larvae were 38. 83

59.49 and 58. 87 respectively. The predation of the older larvae to the younger larvae increased with the

increase of the density of the younger larvae. The maximum theoretical predation mass equation is

y=47.231x"*""  and the amount of predation decreases with the increase of the state of prey. The

results of this experiment laid a theoretical foundation for understanding the interspecific cannibalistic

behavior of S. frugiperda larvae.
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1 2
Fig. 1  Functional responses of Spodoptera frugiperda at different stages to the second instar larvae
©A.B.C.D 3 .4 .5 .6 2
+ . Note: A B C and D showed the functional responses of the 3" 4" 5" and 6" instar larvae

of S. frugiperda a to the 2" instar larvae respectively data were means + SE.

1 2

Table 1 Functional responses of Spodoptera frugiperda at different stages to the second instar larvae

(a) () (1/Th)
Instars K Functional response equation Atacking ¢ ) (Th) Maximum prey
efficiency  Handling time consumed daily
3 3" instar 0.9913 Na =0.580N/( 1 +0.013N) 0. 580 0.013 76.47
4 4" instar 0.9815 Na =1.016N/( 1 +0. 012N) 1.016 0.012 85.70
5 5" instar 0.9815 Na =1. 111N/( 1 +0. 008 N) 1. 111 0. 008 117.92
6 6" instar 0. 9658 Na =1.081N/( 1 +0.010N) 1. 081 0.010 96. 05
2.2 3 4 6 3 o
Hollling 1
4. 5.6 3 3
3 3 2 C 4 3
Na =0.740N/( 1 +
( 2); 0. 026N) a 0.740

5 3 Th  0.026 d
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Fig. 2 Functional responses of Spodoptera frugiperda
at different stages to the third instar larvae
AL B. C 4 5 .6
2 *
Note: A B and C showed the functional responses of
S. frugiperda at the fourth instar the fifth and the sixth instar to

the second instar larvae respectively data were means + SE.

3

Table 2 Functional responses of Spodoptera frugiperda at different stages to the third instar larvae

(a) () (1/Th)
Inst R Functional response Attacking () (Th) Maximum prey
nstars
s equation efficiency Handling time consumed daily
4 4" instar  0.9908  Na =0.740N/( 1 +0.026N) 0. 740 0. 026 38.83
5 5" instar  0.9882  Na =1.345N/(1+0.017N) 1.345 0.017 59.49
6 6" instar  0.9047 Na=1.111N/(1+0.017N) 1. 111 0.017 58. 87
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3
Table 3 Larvae body weight of Spodoptera frugiperda

at different stages

( mg)
Instars Bodyweight Relative ratio
1 1" instar 0. 9000 +4. 08E - 09 0. 2000
2 2"instar 4.5000 = 4. 54F - 08 1. 0000
3 3"instar 13. 9000 +4. 54F - 07 3.0889
4 4%pnstar  72.9600 +1.81E - 05 16.2133
5  S5%nstar  172.2000 =2. 60E - 05 38.2667
6  6"instar  410.3900 +6. 98 - 05 91.1978

4
Table 4 The maximum theoretical predation between

different instar larvae of Spodoptera frugiperda

() Predation

3 4 5 6
Prey age
3™ instar 4" instar 5" instar 6" instar
1
] 324. 64 391. 06 446. 28 494. 42
1™ instar
2
' 78.21 89. 26 98. 88 107. 52
2" instar
3
u - 28.90 32.01 34. 81
3" instar
4
| - - 6.10 6.63
4" instar
5
. - - - 2.81
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6
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Fig. 3 The maximum predation quality of larvae at

different instars of Spodoptera frugiperda
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