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Effects of oil-soluble dyes on the growth and development of
Chilo suppressalis (Walker) (L epidoptera: Cramidae)
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DAI Chang-Geng ZHANG Chang-Rong LI Hong-Bo HU Yang

(Institute of Plant Protection, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China)

Abstract [Objectives] To develop a diet that can mark Chilo suppressalis without significant adverse effects. The ability to
mark individual insects would be useful for studying behaviors such as adult dispersal, mate choice and food preferences.
[Methods] 500 mg-kg"' Sudan Red 7B was incorporated into an artificial diet fed to C. suppressalis larvae and biological
parameters of marked individuals were recorded and compared to those of a control group fed the same artificial diet without
Sudan Red 7B. [Results] The diet containing Sudan Red 7B effectively marked eggs, larvae, and adults, and the pupation
rate, emergence rate, fecundity, egg hatching rate and adult longevity of the Sudan Red (SR) treatment group were similar to
those of the control. Interestingly, the pupal weights of SR females and males were respectively 5.3 mg and 4.2 mg higher than
those of their control group counterparts. In addition, the combined larval and pupal periods of SR females and males exceeded
those of the controls by 2.8 d and 2.3 d, respectively. [Conclusion] ~ Our results indicate that incorporating 500 mg-kg™' Sudan
Red 7B into an artificial diet can effectively mark C. suppressalis eggs, larvae, and adults without significant adverse effects.
In addition, this method requires relatively less time and labor than other methods.
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Fig. 1 Thedyeing effect of different developmental stage of Chilo suppressalis
A, B, C,D. a,b,c,d

A, B, C and D represent dyed diet, marked larvae, adults and eggs, respectively;
a, b, c and d represent regular diet, normal larvae, adults and eggs, respectively.
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Tablel Marked Chilo suppressalisreared on the dyeincorporated artificial diet

Larvae (25 d) Adults Eggs

Treatments Generation Number of
Number of umber o Dyed rate (%) Number of

Dyed rate (%) Dyed rate (%)

observed observed observed
CK Gl 1170 0 96 0 4005 0
G2 740 0 62 0 1 686 0
G3 729 0 67 0 1 803 0
Gl 710 100 48 100 2313 100
S“d*;‘];Red G2 1036 100 96 100 1 801 100
G3 919 100 63 100 1 506 100
e e 44.4%-56.7% 87.3%-
22 FafRoZHIEES SREKLEEHNF 96.0% 14159313
79.5%-91.2% 6.8-8.3d
6.5-8.6 d P>0.05
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Table2 Comparison of fecundity, egg hatching rate and adult longevity of
Chilo suppressalis fed on dyed diet and on regular diet
1 1*-generation 2 2"._generation 3 3"_generation
Index 7B ttest 7B ttest 7Bt test
CK Sudan (P CK Sudan  (P) CK Sudan  (P)
Red 7B Red 7B Red 7B
Fecundity 222.5+12.5a 231.3424.0a 0.72 171.5430.6a 207.0+18.7a 0.32 200.8+41.3a 141.5425.5a 0.27
Egg hatching 87.7+2.0a 91.2+1.3a 0.15 84.3+2.5a 89.9+2.5a 0.17 90.542.0a 79.5+8.5a 0.29
. 7.6+0.2a 6.8+0.5a 0.20 6.5+0.3a 6.9+0.5a 0.51 7.8+0.6a 8.3+0.6a 0.37
Female adult longevity
) 7.7£0.4a 6.5£0.6a 0.07 7.2+0.6a 6.7+£0.8a 0.63 8.3+0.6a 8.6£0.6a 0.75
Male adult longevity
+ 3 P<0.05

Data in the table are mean + SE, and followed by the same letters indicate no significant differences in the same index at
three generation of C. suppressalis (P<0.05).
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Fig. 2 Pupation rate and emergencerate of Chilo suppressalis of different generation on dyes and control diets

+

3 P<0.05
Data are mean + SE. Histograms with the same letters indicate no significant differences
in the same index at three generation of C. suppressalis (P<0.05).
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Fig. 3 Pupal weight and duration of larval+pupal stage of Chilo suppressalis of
different generations on dyes and control diets
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Data in the table are mean + SE . * and ** indicates significant differences at 0.05 and 0.01 level in the same
index between Sudan Red 7B and control diets at the same generation (t-test), respectively.
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