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Effects of selenium on the development of
Ostrinia furnacalis (Guenée)
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Abstract [Objectives] To investigate the influences of selenium on the growth and development of the Asian corn borer
(ACB), Ostrinia furnacalis (Guenée). [Methods] Neonate O. furnacalis larvae were reared on the artificial diet containing
selenium at a series of concentrations (0.001, 0.005, 0.010, 0.050, 0.100, 0.500, 1.000 mg/kg) under the laboratory condition.
[Results] Low concentrations (0.001-0.100 mg/kg) of selenium enhanced ACB development, i.e., shortened the larval
duration, pupal duration and increased male and female pupal weight. At the concentration of 0.100 mg/kg of selenium, O.
furnacalis exhibited the optimal growth characteristics, which resulted in the highest male pupal weight, the shortest male and
female pupal duration, the longest male and female adult lifespan, the highest pupation rate and emergence rate. High
concentrations (0.500-1.000 mg/kg) of selenium inhibited ACB development such as prolonged male and female pupal
duration, shortened male adult lifespan, reduced pupation rate and emergence rate. At the concentration of 1.000 mg/kg of
selenium, O. furnacalis exhibited the worst growth characteristics, which resulted in the longest larval and pupal duration, the
lightest pupal weight, the shortest adult lifespan, the lowest pupation rate and emergence rate. [Conclusion] Low
concentrations of selenium had promoting effects on the development of O. furnacalis, while high concentrations exerted
inhibited influences on it.
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Fig. 1 Effects of different concentrations of selenium on the larval duration of Ostrinia furnacalis
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Data in the figure are mean + SE. Different letters indicate significant difference among the treatments (P<0.05).
The same with Fig.4, Fig.5.
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Fig. 2 Effects of different concentrations of selenium on the male pupal weight of Ostrinia furnacalis
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Data in the figure are mean + SE. Histograms with different letters indicate significant difference among the treatments (P<0.05).
The same with Fig.3.
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Effects of different concentrations of selenium on the female pupal weight of Ostrinia furnacalis
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Table 1 Effects of different concentrations of selenium on the pupal duration and
adult duration of Ostrinia furnacalis

mg/kg d Pupal duration (d) d  Adult duration (d)
Treatment concentration
(mg/kg) Female Male Female Male
0(CK) 7.52+0.08 a 7.94+0.09 ab 6.16+0.15 ab 5.33+£0.14 ab
0.001 7.14+0.13 be 7.43+0.10 ¢ 5.00+0.18 ¢ 4.04+0.11 d
0.005 7.41£0.08 ab 7.83+0.08 b 6.09+0.14 ab 5.2540.15 ab
0.010 7.15+0.08 be 7.65+0.10 be 6.12+0.12 ab 5.00£0.13 be
0.050 7.41+0.10 ab 7.73+0.08 b 5.77+0.15b 4.84+0.13 ¢
0.100 7.08+0.10 ¢ 7.42+0.10 ¢ 6.39+0.16 a 5.3840.11 ab
0.500 7.69+£0.14 a 8.14+0.14 a 6.21£0.14 ab 4.64+0.14 ¢
1.000 7.56+0.08 a 7.94+0.10 ab 6.09+0.16 ab 5.2140.12 a
=+ P<0.05

Data in the table are mean + SE, and followed by different letters in the same column indicate significant difference among

the treatments (P<0.05).
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Fig. 4 Effects of different concentrations of selenium on the pupation rate of Ostrinia furnacalis

B 5 AR E I M ERIEF R

S0 ¢ a a T ¢ E i

Q
W 8 984 { ! b
N 8
BB o

s 96

g

= 94 ; ; ; ; ; . .

0(CK) 0.001 0.005 0.010 0.050 0.100 0.500 1.000
¥ Concentration (mg/kg)

Fig. 5 Effects of different concentrations of selenium on the emergence rate of Ostrinia furnacalis

5 0.001~0.500 mg/kg

1.000 mg/kg

3 1tig

Mousavi et al.

Ferrington 2005

Popham 2005

1994

cephalonica Stainton

2000 Ellis and Salt 2003

2003 Hayford and

2012
Popham 2007
60 125 mg/kg
10
25 mg/kg
Popham et al. 2005
Lalitha 15 20 mg/kg
4 mg/kg Corcyra
30% 2 mg/kg

Fordyce et al

1.000 mg/kg

Shelby

20 mg/kg
T ni



- 1270 -

Chinese Journal of Applied Entomology 52

2007 2013

Gintenreiter et al. 1993 2011

=0.100 mg/kg

=0.500 mg/kg

SE ik (References)

Banuelos GS, Vickerman DB, Trumble JT, Shannon MC, Davis CD,
Finley JW, Mayland HF. 2002. Biotransfer possibilities of
selenium from plants used in phytoremediation. International
Journal of Phytoremediation, 4(4): 315-329.

Ellis DR, Salt DE, 2003. Plants selenium and human health. Current
Opinion in Plant Biology, 6(3): 273-279.

Fordyce FM, Zhang GD, Green K, Liu XP, 2000. Soil, grain and
water chemistry in relation to human selenium-responsive diseases
in Enshi District, China. Applied Geochemistry, 15(1): 117-132.

Gao HL, Zhou WZ, Zhang L, Li HT, 2007. The selenium
bioaccumulation of Tenebrio molitor larva. Chinese Bulletin of
Entomology, 44(6): 886—890. [ N N R N
2007. . , 44(6): 886-890.]

Gintenreiter S, Ortel J, Nopp HJ, 1993. Effects of different dietary
levels of cadmium, lead, copper and zinc on the vitality of the
forest pest insect Lymantria dispar L. (Lymantriidae, Lepidoptera).
Archives of Environmental Contamination and Toxicology, 25(1):
62-66.

Hanson B, Garifullina GF, Lindblom SD, Wangeline A, Ackley A,
Kramer K, Norton A, Lawrence C, Pilon-Smits EAH, 2003.
Selenium Accumulation Protects Brassica juncea from invertebrate
herbivory and fungal infection. New Phytologist, 159(2): 461-469.

Hayford BL, Ferrington LC, 2005. Biological assessment of Cannon
Creek, Missouri by use of emerging Chironomidae (Insecta:
Diptera). Journal of the Kansas Entomological Society, 78(2):
89-99.

Lalitha K, Rani P, Narayanaswami V, 1994. Metabolic relevance of
selenium in the insect Corcyra cephalonica: uptake of *Se and
subcellular distribution. Biological Trace Element Research,
41(3): 217-233.

Li J, Zhang ZC, 2011. Trace element selenium and human health.
Studies of Trace Elements and Health, 28(5): 59-63. [ R

, 2011. . >
28(5): 59-63.]

Li SN, Yue SZ, Qiao YH, Li HF, 2014. Studies on se-enriched maize
production. Chinese Agricultural Science Bulletin, 30(30): 6-10.
[ ; , , , 2014,

s ,30(30): 6-10.]

Lin KF, Xu XQ, Zheng L, Xiang YL, Li ZH, Jiang DB, 2004.
Eco-toxicological effects of selenium on inhibition of seed
germination and root elongation of wheat (Triticum aestium L.).
Journal of Agro-Environment Science, 23(5): 885-889. [ s

s s s s ,2004. Se
23(5): 885-889.]

Martin-Romero FJ, Kryukov GV, Lobanov AV, Carlson BA, Lee BJ,
Gladyshev VN, Hatfield DL, 2001. Selenium metabolism in
Drosophila: Selenoproteins, selenoprotein mRNA expression,
fertility, and mortality. Journal of Biological Chemistry, 276(32):
29798-29804.

Mousavi SK, Primicerio R, Amundsen PA, 2003. Diversity and
structure of Chironomidae (Diptera) communities along a
gradient of heavy metal contamination in a subarctic watercourse.
Science of the Total Environment, 307(1/3): 93—110.

Popham HIR, Shelby KS, Popham TW, 2005. Effect of dietary
selenium supplementation on resistance to baculovirus infection.
Biological Control, 32(3): 419-426.

Qiao L, Zheng JW, Cheng WN, Li YP, 2008. Impact of 4 different
artificial fodders on life span of asian corn borer, Ostrinia
Sfurnacalis (Guenée). Journal of Northwest A&F University (Nat.
Sci. Ed.), 36(5): 109-112. [ R , s R
2008.

,36(5): 109-112.]

Shelby KS, Popham HIJR, 2007. Increased plasma selenium levels
correlate with elevated resistance of Heliothis virescens larvae
against baculovirus infection. Journal of Invertebrate Pathology,
95(2): 77-83.

Shu YH, Du Y, Wang JW, 2012. Effects of lead stress on the growth
and reproduction of Spodoptera litura Fabricius ( Lepidoptera:
Noctuidae). Chinese Journal of Applied Ecology, 23(6):

,2012.

,23(6): 1562-1568.]

1562-1568. [ , ,



- 1271 -

Sun CF, Guo N, 2007. Physiological functions of trace element
selenium. Studies of Trace Elements and Health, 24(6): 67-68.
[ ,2007.

,24(6): 67-68.]

Vickerman DB, Young JK, Trumble JT, 2002. Effect of selenium-
treated alfalfa on development, survival, feeding, and oviposition
preferences of Spodoptera exigua (Lepidoptera: Noctuidae).
Physiological and Chemical Ecology, 31(6): 953-959.

Wang GZ, Niu ZX, 2010. Research progress on the toxicity of trace
element selenium. Northwest Pharmaceutical Journal, 25(3):
237-238. [ , , 2010.

,25(3):237-238.]

Wang ZY, Lu X, He KL, Zhou DR, 2000. Review of history, present
situation and prospect of the Asian maize borer research in China.
Journal of Shenyang Agricultural University, 31(5): 402-412. [

s , s , 2000.
, 31(5): 402-412.]

Xia Q, Dan JL, Zhu W, Liao Y, Yu GH, Chen YF, 2013. Effects of
Zinc on the growth and development of black soldier fly Hermetia
illucens L. (Dipetra: Stratiomyidae). Journal of Environmental
Entomology, 35(3): 294-299. [

,2013. Zn*
,35(3):294-299.]

Yang ML, Yang W, Zhou ZJ, 2005. Study on bioenrichment to
selenium and zinc of the larva of Tenebrio molitor L. Journal of
Tarim University, 17(3): 5-7. [ s s ,2005.

, 17(3):
5-7.]

Zhang C, Liu XP, Zhou DZ, Gui GQ, Zhu YC, 2007. Study on the
distribution and combined forms of microelement seleniumin
corn. Food Research and Development, 28(9): 25-27. [ s

, > , , 2007.
,28(9):25-27.]

Zhang ZT, Zhang HC, Wang QL, Pang ZL, Liang ZA, Xia M, Du
RQ, 2011. Changes in developmental duration, starvation tolerance
and cadmium content in Pirata subpiraticus (Araneae: Lycosidae)
fed on diets with cadmium. Acta Entomologica Sinica, 54(9):
997-1002. [ s s s > > >

,2011. Ccd*
cd* . , 54(9): 997-1002.]

Zhao SH, Yu WT, Zhang L, Shen SM, Ma Q, 2005. Biogeochemical
cycling of selenium, nutrition adjustment and differentiation
cause in environment. Chinese Journal of Ecology, 24(10):

1197-1203. [ , , R R , 2005.

, 24(10): 1197-1203.]



