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The significance of oviposition site selection and effect of color in orientation by

oriental armyworm Mythimna separata Walker
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Abstract The role of oviposition site selection by oriental armyworm Mythimna separata Walker in defence against natural
enemies and the effect of color properties on the selection were investigated in laboratory and field. The predation and
parasitism for eggs of M. separata were investigated in the habitats of wheat corn and weed by attaching the covered and
exposed egg masses on the stems of green plant or on the stems of dead weed. The results showed that in all types of
habitats the probability discovered by predator for exposed egg mass was significantly higher in comparison with the covered
egg mass on the same type of plant respectively. In wheat and weed habitats the predation rate for exposed eggs was
significantly higher than that for covered eggs on green plants. The predation rate for the exposed eggs on green plant in the
three types of habitats was significantly higher than that covered eggs on dead weed respectively. However no significant
differences were found in the predation rate between the covered eggs and exposed eggs on dead weed stems in weed habitat
and corn habitat. No parasitoid was found from the covered or exposed egg masses in the experiments. The results suggested
that both covered site and dead plant were critical components for the successful defence against predators. The survival

time of neonate larvae of M. separata without any food supply was significantly longer than that of beet armyworm
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Spodoptera exigua which lays eggs on the host plants suitable for offspring development. Our results support the refuge
theory’ for M. separata that females provide enemy-free space for the offspring. In the choice test for oviposition preference
among millet straw wheat straw green wheat plant corn plant and wax paper 87.42% of the eggs were laid on the millet
straw. The number of eggs on other substrates almost can be neglected. The oviposition preference on different colour paper
revealed that 49.69% and 36.73% of the eggs was laid on the straw-yellow paper and yellow paper respectively which
were significantly more than these on green paper. By comparing the spectrum properties of different substrates it was
found that millet straw straw-yellow paper and yellow paper were similar in the reflecting rate at different wavelength. The

results indicated that spectrum properties were the indicators for the oviposition site selection by M. separata.
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1
Table 1 Comparation of predatory rate of eggs in diferent disposion
% % % %

Crop field

Exposed egg masses

on green plant

Covered egg masses

on green plant

Exposed egg masses

on dead weed

Covered egg masses

on dead weed

Wheat field
Weed field
Corn Field

83.48 £10.96 a™"
40.70 £13.47 a*
44.49 £12.43 a*

12.09 £6.1 ¢
16.53 +9.59 b
16.90 +£9.57 ab

52.96 +19.53 b**
42.63 +13.75 ab
32.40 +12.44 ab”

5.25+3.7l ¢
21.43+7.77 b
7.57+4.3 b

0.05 P<0.01  =# % =

H

P<0.01

significant difference by Duncan’ s multiple range test

P<0.05 % *x %

P<

The data in the table are mean + SE The different letters in the figure represents

“ E

# " indicates significant difference

P <0.05 between covered and exposed by t

test “ % % "and “ % % %" indicate significant differences at P <0.01 level and P <0.001 level respectively. The same for Table 2 3 and 4
2.2
2
P <0.05
24 h 36 h 48 h
2
Table 2 The survival time of neonate larvae of the oriental armyworm and beet armyworm
24h 36h 48h
Item The average Survival rate after Survival rate after Survival rate after
survival time h 24 hours % 36 hours % 48 hours %
Oriental armyworm 31.48 £1.65" 93.56 +5.55 22.65 +15.67 """ 2
Beet armyworm 28.95 £2.96 92.89 +£7.15 0.9 +£2.07 0
2.3
2.3.1
3
Table 3 The oviposition selection on different host plants
Item .
Millet straw Wheat straw Wheat Corn Wax paper
19.33 +10.41 a 3.4+x3.0b 0.67 +0.58 b 0c 0c
Mean masses
Number of egg masses %
85.03 +£3.67 a 10.56 £3.98 b 4.42+2.29 b 0c 0c
Percent
747.3 +185.86 a 8.0+4.24 b  24.67+22.48Db 0b 0b
Mean masses
Number of eggs %
87.42 +6.03 a 9.01 +7.82b 3.57+1.84b O0c 0c
Percent
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Fig. 1 The reflecting rate of diferent plants at diferent wavelength
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80% Table 4 The oviposition preference on different colour paper
Paper color Green Yellow Straw-yellow
50%
2.4.2 Number of eggs ~ 5.29 £1.09a 13.59 +1.64b 16.41 £0.99b
masses
%
13.29+2.04 a 36.73 £3.41b 49.69 £4.06 ¢
Percent
2
80 _._ +#54 Straw yellow
© — 4 Yellow
?:) 60} =" ,%‘@, Green
3 :13; remrm T T -
3 40 '
= 20 F el
1=
25 26
I I I I |

0 !
450 480 510 540 570 600 630

27 28 N
K (nm)
Different wavelength

2

Fig.2  The reflecting rate of diferent color papers at diferent wavelength

2 29

http //www. ecologica. cn



2488 27

0 Paré
2 Todd Dulbulus maidis Delong
* " Finch
29
17
1 “ ”
2.0~3.3 /em’ ®
Finch
References
1 Qin J D. The evolution and reciprocity of insect and plant. In Qin J D ed. The relation of insect and plant. Beijing Science Press 1987. 58 —
136.
2 Mayhew P J. Adaptive patterns of host-plant selection by phytophagous insects. Oikos 1997 79 417 —428.
3 Jaenike J. On optimal oviposition behavior in phytophagous insects. Theoretical Population Biology 1978 14 350 —356.
4 Awmack C S Leather S R. Host plant quality and fecundity in herbivorous insects. Annual Review of Entomology 2002 47 817 —844.
5 Heisswolf A Obermaier E and Poethke H J. Selection of large host plants for viposition by a monophagous leaf beetle nutritional quality or enemy-
free space Ecological Entomology 2005 30 299 —306.
6 Courtney S P Kibota T T. Mother doesn’t know best selection of hosts by vipositing insects. In E. A. Bernays ed. Insect Plant Interactions.
1990 161-188. CRC Press Boca Raton Florida.
7 Valladares G Lawton J H. Host-plant selection in the holly leaf-miner Does mother know best Journal of Animal Ecology 1991 60 227
—240.
8 Singer M' S Stireman ] O. Does anti-parasitoid defense explain host-plant selection by a polyphagous caterpillar Oikos 2003 100 554 —562.
9 Hawkins B A Thomas M B Hochberg M E. Refuge theory and biological control. Science 1993 262 1429 —1432.
10 Bjorkman C Larsson S Bommarco R. Oviposition preference in pine sawflies a trade-off between larval growth and defence against natural
enemies. Oikos 1997 79 45 —52.
11 Ballabeni P Wlodarczyk M Rahier M. Does enemy free space for eggs contribute to a leaf beetle’s oviposition preference for a nutritionally inferior
host plant Functional Ecology 2001 15 318 —324.
12 Niu C P. The discussion of oviposition behavior of the oriental armyworm Leucania separata Walker in the wheat field. Entomological Knowledge.
1965 6 381 —383.
13 LiGB ZengSM LiZQ. The integrated management of wheat pests. Beijing Chinese Agricultural Technological Press 1990. 292 —295.
14 Prokopy R J Owens E D. Visual detection of plants by hebivorous insects. Annu. Rev. Entomol 1983 28 337 —364.
15  Ge F. Modern ecology. Beijing Science Press. 2002 126 — 154.
16  Zhao D X GaoJ L. Chen Z M. Research Progress of Behavioral Orientation of Phytophagous Insects to Their Host Plants. Chinese Journal of
Tropical Agriculture 2004 24 2 62 —68.
17 Cornelius M L Duan J J Messing R H. Visual stimuli and the response of female oriental fruit flies Diptera Tephritidae to fruit-mimicking

http //www. ecologica. cn



6 Mythimna separata Walker 2489

traps. J. Econ. Entomol. 1999 92 1 121 —129.

18 LiGB Wang HX Hu W X. Route of the seasonal migration of the oriental armyworm moth in the eastern part of China as indicated by a three-
year result of releasing and recapturing of marked moths. Acta Phytophylacica Sinica 1964 3 2 101 — 109.

19  Cao YZ Huangk LiG B. The effect of relative humdity on flight activity of adult oriental armyworm. Acta Phytophylacica Sinica 1995 22 2
134 —138.

20 Yin]J Feng HQ Cheng D F et al. Studies on flight behavior of the oriental armyworm Mythimna separata  Walker moth in airflow. Acta
Entomologica Sinica 2003 46 6 732 —738.

21  LiSD Tang C Dong Z L. Observation and Evaluation of Lawn Mythimna Separata in Chengdu. Sichuan Caoyuan 2005 118 9 738 —743.

22 Jiang X F Luo L Z. Comparison of behavioral and physiological characteristics between the emigrant and immigrant populations of the oriental
armyworm Mythimna separata  Walker . Acta Entomologica Sinica 2005 48 1 61 —67.

23 LiKB Cao YZ Luo L Z et al Influences of flight on energetic reserves and juvenile hormone synthesis by corpora allata of the oriental
armyworm Mythimna separata  Walker . Acta Entomologica Sinica 2005a 48 2 155 —160.

24 LiKB Gao X W LuoLZ etal. Changes in activities of four energy metabolism related enzymes during flight of Mythimna separata  Walker .
Acta Entomologica Sinica 2005b 48 4 643 —647.

25  Qin J D. The physiological bases of host-plant specificity of phytophagous insects. Acta Entomologica Sinica 1980 23 1 106 —122.

26 Xu R M. The relation of insect herbivores and plant. Insect population ecology. Beijing Beijing Normal University Publishing Company. 1990
262 —288.

27  Emden HF Way M J. Host plant in the population dynamics of insects. In H. F. van Emden ed. Inseet / Plant Relationships 1973. 181
—199.

28  Harris P. Insects in the population dynamics of plants. In H. F. van Emden ed. Inseet / Plant Relationships. 1973 128 —156.

29  Finch S Collier R H. Host-plant selection by insects — a theory based on appropriate/ inappropriate landings’ by pest insects of cruciferous
plants. Ent. Exp. & Appl. 2000 96 91 —102.

30  Miller J R Stricker K L. Finding and accepting host plants. In Bell W J Card R. T. eds. The Chemical Ecology of Insects. London Campman
and Hall 1984. 125 —157.

31 Ko t1V. Physical and chemical factors influncing landing and oviposition by the cabbage root fly on host-plant models. Ent. Exp. & Appl. 1993
66 109 —118 .

32  Par PW Lewis W] and Tumlinson J H. Induced plant volatiles Biochemistry and effects on parasitoids. In Agrawal A A Tuzur S Bent E eds.
Induced Plant Defenses Against Pathogens and Herbivores Biochemistry Ecology and Agricultural. HPS Press 2000 167 — 180.

33 Todd J L Phelan P L Nault L R. Interaction between visual and olfactory stimuli during host-finding by leafhopper Dalbulus maidis Homoptera
Cicadellidae . J Chem Ecol 1990 16 7 2121 —2133.

34 Chen FJ Ma CL ShiD L. Research into some anti-pollution methods for greenhouse cucumber. Chinese Agricultural Science Bulletin 2006 22

1 204 —207..

1 —_— . 1987. 58 ~1365.

12 Leucania separata Walker . 1965 6 381 ~383.

13 1990. 292 ~295.

15 2002. 126 ~ 154.

16 2004 24 2 62 ~68.

18 1964 3 2 110 ~109.

19 1995 22 2 134 ~138.

20 2003 46 6 732 ~738.

21 2005 118 9 738 ~743.

22 2005 48 1 61 ~67.

23 2005 48 2 155 ~160.

24 2005 48 4 643 ~647.

25 1980 23 1 106 ~122.

26 1990. 262 ~288.

34 2006 22 1 204 ~207.

http //www. ecologica. cn



