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Oviposition preference of the meadow moth. Loxostege sticticalis L., on

different host plants and its chemical mechanism
YIN Jiao, CAO Ya-ZhOHg “, LUO Li-Zhi, HU Yi (State Key Laboratory for Biology of Plant Diseases and Insect Pests.,

Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100094, China) . Acta Ecologica Sinica.2005.25(8) 1844~
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Abstract: The meadow moth, Loxostege sticticalis 1.. (Lepidoptera: Pyralidaec) is an important polyphagous pest in the
northern China. The oviposition preference of L. sticticalis on different host plants and its chemical basis were studied in the
field and laboratory. Different wild host species were identified in fields of soybean, sugar beet, corn and potato in Hebei
province, and the number of eggs laid on each plant species was counted. More than 50% of the eggs counted on all host plants
were found on the common weed lambsquarters, Chenopodium album 1.. (Chenopodiaceae). Significantly fewer eggs were
found on soybean and sugar beet, and only a few eggs were found on corn and potato. Choice-tests in the laboratory were
conducted with both adults and larvae using three crop species (soybean, corn and potato) with or without the weed
lambsquarters. Results from the laboratory were consistent with that from the field, with the highest proportion of eggs laid
on lambsquarters (>>50% ) compared to soybean, corn or potato. Third, fourth and fifth instar larvae preferred to feed on
soybean foliage compared to potato or corn; however, larvae fed only on lambsquarters when it was added into a cage with the
three crop species. The oviposition preference on different host plants by L. sticticalis adults was positively correlated with the
feeding preference by the larvae. Headspace volatiles of lambsquarters and soybean collected on Tenax were attractive to L.
sticticalis females in wind tunnel tests, with preference indices for each species 78 % and 38 % ., respectively. However, volatiles
from corn and potato plants did not act as attractants. The chemical compositions of the volatiles collected from different host

plants were analyzed using GC-MS. Relatively large amounts of E-2-hexenal and Z-3-hexen-1-ol were found in the volatiles
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from the preferred hosts lambsquarters and soybean, while the same compounds were found in much smaller quantities in corn

and potato. Linalool, E-3, 7-dimethyl-2, 6-octadien-1-0l and B-ionone were identified in the headspace volatiles of corn and

potato plants but not lambsquarters or soybean plants. These results suggest that volatiles may play an important role in the

oviposition preference of L. sticticalis, and possibly in the feeding preference of larvae as well.

Key words : Loxostege sticticalis; host plants; oviposition preference; volatiles; wind tunnel
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Table 1 Weight of three host plants fed by larvae of meadow moth
[GED) (mg) / (mg) / (mg) /
Larval instar Num. of larvae tested Weight of soybean feed Weight of potato feed Weight of corn feed
3 Third instar 23 105. 0435.1 (88.97%)* 10.8+£11.2 (9.18%)°" 2.243.1 (1.85%)°
4 Fourth instar 25 233.04+114.5 (78.86%)" 59.2+31.8 (20.03%)" 3.3+2.4 (1.12%)°
5 Fifth instar 23 191. 3443. 4 (56.73%)* 95.3433.5 (28.27%)° 50. 64+23.3 (15.00%)°¢
+ s

’

(Duncan )

(p=<<0.05) The data in the

table are mean £ SE and those followed log different letters indicated significant difference (p=<<0.05; Duncan’s multiple range test)

2 4
Table 2 Food preferences of larvae of meadow moth among four host plants
(mg / ) (mg / ) (mg/ ) (mg / )
Larval instar Num. of larvae tested Weight of lambsquarter fed Weight of soybean fed Weight of potato fed ~ Weight of corn fed
3 Third instar 25 108. 96+ 30. 24 0 0 0
4 Fourth instar 23 296.45+23.61 0 0 0
5 Fifth instar 23 474.32+52.33 0 0 0

2.4

2.4.1

The data in the table are mean £ SD
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3

Table 3 Attraction of females of meadow moth to different hosts

) ) ) CZP) CZP)

Host plant Num. of females total Num. of females on host Num. of females on CK Percent of attration  Select index

Lambsquarter 96 73 4 95 90
Soybean 90 54 7 88 77

Corn 112 21 18 54 8

w

Potato 80 23 29 44 —7.
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1. -2- E-2-Hexenal ;2. -3- ( ) Z-3-Hexen-1-0l;3. 1- -3-  1-Octen-3-ol; 4. 3- 3-Octanone; 5. -3-

( ) Z-3-Hexen-1-ol, acetate; 6. Hexyl acetate; 7. 2- 2-Hexen-1-ol, acetate; 8.  -B- 7-1,3.,6-
Octatriene, 3, 7-dmethyl-; 9. phenylacetaldehyde; 10. methyl salicylate; 11. Nonanal; 12.
Benzothiazole; 13. 4- -1,3- 4-Tsopropyl- 1,3-cyclohexanedione; 14. Teradecane; 15. Caryophyllene; 16. 6,
10- ., -5,09- -2-  E-5, 9-Undecaden-2-one, 6, 10-dimethyl-; 17. 2, 6- -2, 5- -1, 4- 2, 5-
Cyclohexadiene-1,4-dione, 2,6-bis (1,1-dimethylethyl)-; 18. a- a-Farnesene; 19. Pentadecane; 20. Hexadecane;
21. ( ) Linalool; 22. E-3, 7-dimethyl-2, 6-octadien-1-ol; 23. Heptadecane; 24. 4- (4-
Acetylphenyl) phenylmethane; 25. o-# a-humulene; 26. - B-Ionone; 27. Hexadecanoic acid, methyl ester; 28.

Hexadecanoic acid, ethyl ester; 29. Isopropyl Palmitate; 30. Linoleic acid ethyl ester; 31. s -
9,12, 15- Z.Z,7Z - 9,12,15 - Octadecatrienoic acid, ethyl ester; 32. 1- 1-Octadecene; 33. 1- 1-

Phenanthrenecarboxylic acid; 34. - 5- E-5-Eicosene
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Table 4 Attraction of females to volatiles of different hosts
) ) (G %) %
. Num. of Num. of females Num. of Percent of . 7
Volatiles of host plant . . . Select index
females total on disposal females on CK attration
Volatiles of lambsquarter 150 89 11 85 78
Volatiles of soybean 164 80 36 69 38
Volatiles of potato 132 42 40 51 2
Volatiles of corn 151 46 53 46 —4.6
3
b b
. o ’
[13] [14~16] s
, s s
o b
, 50% s
3
9 o b
. o .
H s 3 ’
o 9 b
b o o
17~19
b b o b
[20]
Y b o
o s
9 o 9,
° ’ ’ 3 s
9 ’ 1
Visser s
e 5 R . . ;
2] - Visser ,
Czs~26] . -2- N N
’ H ’
b
Y b ~ 727 N b



References :

(1]

[7]

[8]

[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

Gu C Y. Liang Y C, Zhang G Z. Occurrence and damage of Loxosyege stictialis and discussion of control strategy. Plant Pest Forecast.,
1987,Suppl:32~34.

Kang A G, Fan R X, Zhang Y H, et al. Investigation on emergence and distribution of Loxostege sticticatis egg and over-winter larva.
Plant Protection Technology and Extension, 1999,19(2):3~4.

Chen Y B. Oviposition behaviour of Meadow moth Loxostege sticticatis observated. Inner Mongolia Agricultural Science And Technology .
1999, (3):27~30.

Luo L ZH, Li G B, Cao Y Z. The coming of the third harmful cycle of Meadow moth, Loxostege sticticatis. Plant Protection, 1996,22

Liu G T, Guo X D, Zhang J. et al. The biological characteristics of Loxosyege stictialis and its relationship with environmental
conditions. Plant Pest Forecasts 1987,9~64.

Luo L ZH, Zhang H J, Kang A G. Cause of outbreak of the Meadow moth, Loxostege sticticatis in the Zhangjiakou Rejion of Hebei
Province 1997 Production Season. Jowrnal of Natural Disease, 1998, 7(3):158~164.

Kang A G, Fan R X, Zhang Y H, ez al. Occurrence characteristics, factors and control measures of Loxosyege stictialis in the third
occurrence period. Entomological Knowledge, 2003, 40(1):75~79.

Yu X P, Wu G R, Hu C. Effect of variety difference on oviposition of Whitebacked planthopper (Sogatella furcifera Horvath). Acta
Agriculture Universitatis Zhejiangensis, 1990, 16(1): 61~65.

Chen Z H. Quantitative measurement and calculation of nutrient index in insects. Entomological Knowledge,1987, 24(5):299~301.
Ding HJ, Guo Y Y, Wu C H. Isolation and indentification of Semiochemicals from Carrot flower and behavioral responses in Cotton
Bollworm Moths. Acta Entomol. Sin. , 1997, 40(Suppl) :73~78.

Ding H J, Guo Y Y, Wu C H. Development and application of a four-arm olfactometer for studying insect olfactory behaviors.
Entomological Knowledge, 1996, 33(4):241~243.

Tingle F C, Mitchell E R, Heath R R. Perferences of mated Heliothis virescens and H. subflexa females for host and non-host volatiles
in a flight tunnel. J. Chem. Ecol. . 1990, 16 (10): 2889~2897.

Patch L H. Height of corn as a factor in egg laying by the European corn borer moths in the one-generation area. J. Agri. Res. , 1942,
64: 503~513.

Yang Y T, Wang D H, Zhu M H. The distribution of eggs and larvae Helicoverpa armigera investigated on the cottons. Entomological
Knowledge, 1998, 35(5):286~287.

Hou M L, Sheng C F. Effects of different foods on growth, development and reproduction of cotton bollworm, Helicoverpa armigera
(Hiibner). Acta Entomol. Sin. , 2000, 43(2):168~175.

Ruan Y M, Wu K J. Performances of the cotton bollworm, Helicoverpa armigera on different food plants. Acta Entomol. Sin. , 2001, 44
(2):205~212.

Baur R, Feeny P. Stadler E. Oviposition stimulatants for the black swallowtail butterfly. identification of electrophysiologically active
compounds in Carrot volatiles. J. Chem. Ecol. , 1993, 19 (5):919~937.

Lin H, Phelan P L, Bartelt R. Synergism between synthetic food odors and the aggregation pheromone for attracting Carpophilus
lugubris in the field. Environ. Entomiol., 1992, 21(1): 156~159.

Su J Q. Using carrot flower trap and kill Cotton Bollworm Moths. Plant Protection, 1993, 19 (6):23~27.

Nehlin G, Valterova I, Barg-karlson A. Use of conifer volatiles to reduce injury caused by Carrot Pyllid. J. Chem. Ecol., 1994, 20
(3):771~83.

Visser J H, Thiery D. Effects of feeding experience on the odour-conditioned anemotaxes of colorado beetles. Ent. Exp. Appl. . 1986,
42:198~200.

Visser J H, Straten S, Moarse H. Isolation and identificatiion of volatile in the foliage of potato, Solanum tuberosum 1.. a host plant of
the Coloradobeetle, Leptinotarsa decemlineata. J. Chem. Ecol., 1979, 5:13~25.

Dickens J C. Green leaf volatiles enhance aggregation pheromone of boll weevil, Anthonomus grandis. Ent. Exp. Appl. . 1989, 52:191
~203.

Guerin P M, Stadler E, Buser H R. Identification of host plantattractants for the carrot fly, Psilae rosae. J. Chem. Ecol. , 1983, 9: 843
~861.

Katsoyannis B I. Guerin P M. Hexanol: a potent attractant for the black fig fly. Silba adipata. Ent. Exp. Appl. . 1984, 35, 71~74.



1852 25

[26] Visser J H, Ave D V. General green leaf volatile in the olfactory orientation of the Colorado beetle, Leptinotarsadece-mlineata. Ent. Exp.
Appl. » 1978, 24 738~749.
[27] Schneider D. Insect antennae. Ann. Rev. Entomol., 1964, 9:103~122.

[1] . . . . .1987.( ):32~34.

[2] . . - . . 1999, 19 (2) : 3~4.

[3] . . ,1999,(3):27~30.

[4] . . . 3 . .1996,22 (5): 50~51.

[5] . . . . .1987.( ):59~64.

[6] . . . 1997 . . 1998, 7(3):158~164.
[7] . . .o . . ,2003,40(1) :75~79.
[8] , . . . , 1990,16(1):61~65.

9] , . ,1987,24(5)299~301.

[10] , , . . . ,1997,40¢ ):73~78.
[11] . . . . . ,1996,33(4):241~243.
[14] . . .o . . ,1998,35(5) : 286~ 287.

[15] , . . ,2000,43(2) :168~175.

[16] . . . .2001,44(2):205~212.

[26] . . , 1993, 19 (6):23~27.



