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INTRODUCTION

The Oriental armyworm, Mythimna (Leucania) (Pseudaletia) separata
(Walker) is a noctuid moth whose larval (caterpillar) stage is a
serious pest of cereals, pasture and forage crops in Asia and
Australasia. Its distribution ranges from Japan to New Zealand,
and from Afghanistan to Western Samoa (see Fig. 1). Outbreaks
occur sporadically, but yield losses due to the gregarious, later
instar caterpillars can be very heavy, sometimes resulting in the
destruction of the entire crop. The adult moths are capable of
long-range migration, at least in China and Japan. Common names
for the pest include: southern armyworm, sorghum armyworm, army
caterpillar, ear-cutting caterpillar and paddy cutworm (Sharma
and Davies, 1983).

Our aim in producing this bibliography is to up-date the earlier
work of Sharma and Davies (1983), which should be referred to for
a review of the biology, pest status and control of M. separata.
The present bibliography mainly covers references published
between 1981 and 1987, with some pre-1980 entries which had not
been included by Sharma and Davies. The references included here
are mainly those thought to be of use to workers in the fields of
ecology and pest management of M. separata . We have not included
papers where M. separata was used as the experimental insect for
either 'pure' physiological studies or for the bioassay of
viruses.

The bibliography is set out as follows: firstly, there is the
list of references, arranged in alphabetical order by author.
Secondly, there is a subject index referring to each reference by
its number, senior author and date; here, as well as the
categorisation by main subject area, a brief comment is made on
the specific subject of each paper. Finally, there is a host crop
index and an index of the localities where the work was
undertaken.



Note on Language Abbreviations

In the alphabetical reference list, the language of the main text
is indicated by the abbreviations given below (initial letter in
upper case, e.g. Ch).

Where the main text is not in English, the language of an
abstract or summary is indicated by an abbreviation with the
initial letter in lower case, e.g. en.

En - English
Ja - Japanese
Ru - Russian
Ch - Chinese
Ge - German
Fr - French
Th - Thai



Fig. 1. Distribution map of Oriental armyworm.
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Redrawn from Commonwealth Institute of Entomology, Distribution Maps of Pests, Series A (Agricultural),
Map No. 230 (revised) (1983).
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Type of study

SUBJECT INDEX

FLIGHT PHYSIOLOGY AND BEBAVIOUR

Comments

Reference number,
senior author,date

Laboratory Effect of larval 30. Hill, M.G. et
rearing density on al. (1986).
flight activity.

Laboratory Factors affecting 34. Hirai, K.
take-off time and (1984).
flight duration.

Laboratory Factors affecting flight 38. Huang, K.-H. et
duration and wing-beat al. (1966).
frequency.

Field/ General review of 41. Johnson, C.G.

laboratory insect migration. (1969) .

Field Flight behaviour 45, Kao, W.T.
towards UV light. (1980).

Laboratory Sugar, lipid and 99. Sun, J. (1986).
protein content of
migrating armyworm moths.

PHEROMONES

Laboratory Structure and evolution 16. Clearwater,
of the male pheromone J.R. (1975).
system in Noctuidae.

Laboratory Repellent effect of male 33. Hirai, K.
scent. (1982).

Field Trapping by synthetic 53. Lin, Y.-M. et
sex pheromone. al. (1982).

Laboratory/ Review of lepidopteran 83. Roelofs, W.L.

field pheromones. Mentions et al. (1977).
role of male pheromone
in M. separata.

Laboratory/ Sex pheromone identified.l@l. Takahashi, S.

field Synthetic preparation (1983).
used in traps.

Laboratory Preliminary report on 109. Wei, Z.H. et

sex pheromone.

al. (1986).
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REPRODUCTION

Laboratory Translocation and 11. Chao, W.Y.
function of semen in (1981).
female reproductive
system.

Laboratory Effect of larval rearing 34. Hill, M.G. et
density on fecundity. al. (1986).

Laboratory Relationship between 34. Hirai, K.
flight and reproduction. (1984).

Laboratory/ Physio-ecological 37. Hirai, K. et

field studies including al. (1983).
fecundity.

Laboratory/ Oviposition behaviour. 42. Kanda, K. et

field al. (19827).

DEVELOPMENT

Laboratory Walking speed and orien- 1. Atsuhiro, S.
tation of larvae related (1969).
to rearing density.

Laboratory/ Effect of temperature 3. Berger, L.P.

field and photoperiod on (1984).
development.

Laboratory Development times on new 5« Bl, F.C.
artificial diet. (1983).

Field/ Relations between larval 12. Chin, T.-S.

laboratory development and humidity. (1979).

Laboratory/ Physio-ecological studies 37. Hirai, K. et

field including effect of al. (1983).
temperature and diet on
development.

Field Phase variation. 49. Iwao, S.

(1967).

Laboratory/ Cold-hardiness and over- 43. Kanda, K. et

field wintering of larvae. al. (1984).

Laboratory Rearing on napier grass 65. Neelgund, Y.F.
and artificial diet. et al. (1974).

Laboratory Effect of number of 87. Sato, Y. et al.

parasitoid eggs on
development of host

larvae.

(1984).




Laboratory Larval instar determin- 95. Sinchaisri, N.
ation by head capsule (1972).
measurement.

Laboratory Developmental inter- 1093. Tagawa, J. gE
actions between army- al. (1984).
worm and braconid
parasitoid.

Laboratory Developmental inter- 102. Tanaka, T. Bt
action between armyworm al. (1984).
and braconid parasitoid.

Laboratory Development on 193. Tripathi, A.K.
monocotyledons. et al. (1982).

Laboratory Poor dévelopment on 124. Tripathi, A.K.
dicotyledons. et al. (1982).

Field Observations on life 197. Wei, X.P.
cycle. (1982).

ECOLOGY
GENERAL

Field Outbreak on rice in 2. Barwal, R.N.
Manipur, India. (1983).

Field Armyworm in paddy and 9. Catling, H.D.
deepwater rice in (1980).
Bangladesh.

Field Insect pests of corn 15. Chu, Y.-I.
in Indonesia. (1979).

Field Pests of cereals in 17. Cromey, M.G. et
New Zealand. al. (1980).

Field Outbreak on wheat in ~19. Deol, G.S.
northern India. (1982).

Field Incidence on maize cobs 25. Govindan, R. et
in Karnataka, India. al.(198L].

Field Spatial distribution of 29. Hill, M.G. et
armyworm and braconid al. (1983).
parasitoid.

Field Outbreaks in relation to 32. Hirai, K.
moth migration and (1982).

weather.
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Laboratory/ Physio-ecological 37. Hirai, K. et
field studies. al.(1983).
Field Differences in behaviour 39. Iwao, S.
and ecology between (1967).
different phases of
armyworms.
Field Phase variation in 40. Iwao, S.
M. separata. (1983).

Field Armyworm outbreaks 47. Kiritani, K.
related to heavy manuring (1972).
of rice in Japan.

Field The succession of pests, 59. Mehto, D.N. et
including armyworm, on al. (1983).
chickpea in India.

Field Heavy incidence on 'rabi' 63. Mote, U.N.
season sorghum in (1984).
Maharashtra, India.

Field Grass—-feeding noctuids 67. Oku, T. (1981).
in Tohoku, Japan.

Field Observations of biology 73. Papel, R.K. et
and life cycle on rice in al. (1981).
Jabalpur, India.

Field Pests of maize and 74. Patankamjorn,
sorghum in Thailand. S. (1975).

Field Distribution of rice 76. Pawar, A.D. et
pests in the Indian al. (1976).
states.

Field Occurrence, bionomics 8. Rishi, N.D.
and control in Kashmir. (1975).

Field Outbreak on wheat and 85. Saini, S.S.
oats in Punjab, India. (1983).

Laboratory Feeding behaviour. 93. Shimizu, T. et

al. (1983).

Field Incidence and survival 98. Singh, R. et
on cereals in Hissar, al. (1987).
India.

Field Distribution and 110. Wu, J.T.
seasonal occurrence in (1982).

China.




POPULATION DYNAMICS

Field/ Relations between 12. Chin, T-S.

laboratory humidity and population (1979).
dynamics.

Field Role of parasite and 22. Dilawari, V.K.
virus in population et al. (1981).
decline.

Laboratory Adult responses to 3¢. Hill, M.G. et
larval rearing density. al. (1986).

Field Outbreak in Japan caused 44. Kanda, K.-I. et
by mass laying and low al. (1977).
numbers of natural
enemies.

Field Review of outbreaks 48. Kisimoto, R. et
related to weather al. (197e6).
factors.

Field Mortality factors and 56. Mahal, M.-S. et
population fluctuations al. (1983).
in wheat.

Field Outbreaks and weather 62. Moray, P.E. et
factors in Maharashtra, al. (1983).
India.

Field Outbreaks after flooding 66. Noda, H. et al.
in paddy fields. (1984).

Field Outbreaks in Japan 69. Oku, T. et al.
caused by immigration (1976).
from China.

Field Outbreaks in northern 70. Oku, T. et al.
Japan. (1982).

Field Outbreak in northern 71. Oku, T. et al.
Japan caused by (1979).
immigration from China.

Field Ecological observations 72. Pande, Y.D. et
on paddy in Tripura, al. (1986).
India.

Field Integrated control of 77. Pu, Z.L. et al.
rice pest insects. (1984).

Field Rice/wheat rotation and 86. Saini, S.S. et

population build-up.

al. (1986).




MIGRATION AND DISPERSAL

Field Outbreaks in relation to 32. Hirai, K.
moth migration and (1982).
weather.

Laboratory Factors affecting 34, Hirai, R.
take-off time and flight (1984).
duration.

Field Northern Japanese 36. Hirai, K. et
outbreaks related to moth al (1984).
migration and weather.

Field General review of 41. Johnson, C.G.
migration and dispersal. (1969).

Field Review of armyworm 48. Kisimoto, R.
immigration and outbreaks gt al. (1976).
in relation to weather.

Field Seasonal migration in 52. Li, K.-P. et
China studied by mark- al (1964).
recapture.

Field Infestation by airborne 68. Oku, T.
immigrants to Japan. (1983).

Field Outbreaks in northern 69. Oku, T. et al.
Japan caused by (1976).
immigration from China.

Field Outbreak in northern 71. Oku, T. et al.
Japan caused by (1979).
immigration from China.

Field Mapping of insect 78. Rainey, R.C.
migration and (1982).
distribution changes.

Laboratory/ Monitoring and forecasting 79. Rainey, R.C.

field migrant pests. Migration (1983).
on monsoon winds.

Field Review of migratory 84. Roer, H.
behaviour in Lepidoptera. (1974).

Laboratory Sugar, lipid and protein %29. Sun, J.
content of migrating (1986).
armyworm moths.

Field Temperature effects on 111. Yang, Y. et

migration. Outbreaks
explained by migration.

al. (1984).
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Field Number of moths migrating 113. Zhao, et al.
into an outbreak area (1986).
predicted from weather
factors.

CONTROL
BIOLOGICAL CONTROL

Laboratory Sterilisation by gamma 19. Chao, W.Y.
rays. (1989).

Laboratory Larvae sensitive to 14. Chiu, S.F.
antifeedants from (1985).
Meliaceae.

Laboratory Braconid parasitoid and 22. Dilawari, V.K.
virus caused high et al. (1981).
natural mortality.

Laboratory/ Possibility of use of 24. Entwhistle,

field viruses in control of P.F. (1985).
armyworms in Solomon
Islands.

Laboratory Braconid parasitoid 26. Hill, M.G.
reduced armyworm larval (1986).
food consumption and may
thus reduce plant damage.

Field Spatial distribution of 29. Hill, M.G. et
armyworm and braconid al. (1983).
parasitoid.

Field Introduced braconid 31. Hill, R.L. et
parasitoid of armyworm al. (1985).
larvae established in
New Zealand.

Laboratory Repellent effect of 33. Hirai, K.
male scent. (1982).

Laboratory Notes on biology of 35. Hirai, K.
braconid parasitoid (1984).
of armyworm.

Field/ Oviposition habits and 42. Kanda, K. et

laboratory cultural control in al. (1982).
maize.

Field Control by introduced 49, Learmonth, S.E.
parasitoid. (1981).

Field Trapping by synthetic 53. Lin, Y.-M. et

pheromone.

al. (1982).




Laboratory/ Control by virus and 55. Longworth, J.F.

field parasitoids. (1980).

Laboratory Flagellate protozoan 57. Malone, L.A. et
infects armyworm. al. (1985).

Laboratory/ Insect parasitoids 60. Michael, P.J.

field introduced for control. et al. (1984).

Field Effect of pure and mixed 64. Naito, A. et
stands of grasses on al. (1977).
natural enemies.

Field Integrated control of 77. Pu, Z.L.
rice pests. (1984).

Field Parasitoids of army- 8l. Rizvi, S.M.A.
worm in Uttar Pradesh, (1980).

India.

Laboratory Effect of braconid 87. sato, Y. et al.
parasitoid on growth (1984).
of host larvae.

Laboratory Behaviour of braconid 88. Sato, Y. et al.
parasitoid. (1983).

Laboratory Effects of fenitrothion 89. Savanurmath,
and nuclear polyhedrosis C.J. et al.
virus. (19817 .

Laboratory Morphogenetic effects of 98. Schmutterer, H.
extracts of neem seeds. et al.(1983).

Laboratory Natural antifeedants 92. Sharma, H.C. et
and growth inhibitors. al. (1984).

Laboratory Developmental inter- 109. Tagawa, J. et
actions between army- al. (1982).
worm and braconid
parasitoid.

Laboratory/ Synthetic sex pheromone 101. Takahashi, S.

field used in traps. (1983).

Field Developmental inter- 192. Tanaka, T. et
action between army- al. (1984).
worm and braconid
parasitoid.

Field Parasitoid infestation 187. Wei, X.P.
in armyworm populations. (1982).

Field Natural enemies. 119. Wu, J.T.

(1982).




INTEGRATED CONTROL

Field Integrated control 13« Chiu, S.Fs
on rice in China. (1984).
Field Integrated control 517 Li, L.-Y.
of rice pests in China. (1982).
Field Farmer perception and 54. Litsinger, J.A.
control in rice. et al. (1982).
Field Integrated control of 77. Pu, Z.L.
rice pests in China. (1984).
Laboratory Effect of fenitrothion 89. Savanurmath,
and nuclear polyhedrosis C.J. et al.
virus. (19817 .

CHEMICAL CONTROL

Field Chemical control on rice 2. Barwal, R.N.
in Manipur, India. (1983).
Laboratory Injection toxicity of 6. Brempong-
pyrethroids. Yeboah, C.Y. et
al. (1983).
Laboratory Cuticle penetration of 7. Brempong-
synthetic pyrethroids. Yeboah, C.Y. et
al. (1984).
Laboratory Toxicity of some pyreth- 8. Brempong-
roids tested by topical Yeboah, C.Y. et
application. al. (1982).
Field Note on insecticide used 19. Deol, G.S.
against outbreak on wheat (1982).
in northern India.
Field Insecticidal control on 20. Deol, G.S. et
wheat in northern India. al. (1981).
Field Chemical control on 21. Deshpande, R.R.
maize in India. et al. (1983).
Field Field evaluation of 58. Mathur, Y.K. et
insecticides on rice. al. (1982).
Laboratory Insecticide tests on 61l. Ministry of
armyworm larvae Agriculture and
reported. Lands, Solomon
Islands.
(198@).




Field Control of maize and 74 . Patankamjorn,
sorghum pests in S. et al.
Thailand. undated.

Field Effect of time of 75. Patel, R.K.
application of diazinon. (1972).

Field Chemical control in 82. Rizvi, S.M.A.
rice. et al. (1981).

Field Synthetic pyrethroids 195. Tripathi, A.K.
and other insecticides. et al. (1984).

Laboratory Insecticidal character 106. Wang, W.-L. et
istics of Oxime 809. al. (1985).

Laboratory Ovicidal activity of 112. Ying, S.H.
new insecticides. (1982).

TECHNIQUES

Laboratory Method of assessing 1. Atsuhiro, S.
locomotive activity (1969).
of larvae.

Laboratory A new artificial diet. 4. Bi, F.C.

(1981).

Laboratory Simple artificial diet 5+ Bi; F.Cs
for rearing larvae. (1983).

Laboratory Rearing Lepidoptera on 18. Dass, R. et al.
artificial diet. (1984).

Laboratory Rearing methods, flight 30. Hill, M.G. et
balance. al. (1986).

Laboratory/ Rearing method, larval 37. Hiral,; K. et

field diet. al. (1983).

Field Field-trapping with 53. Lin, Y.-M. et
synthetic sex pheromone. al. (1982).

Laboratory Comparative development 65. Neelgund, Y.F.
on Napier grass and et al. (1974).
artificial diet.

Field Mapping techniques 78. Rainey, R.C.
reveal migrations. (1983).

Laboratory Larval instar deter- 95. Sinchaisri, N.

mination by head capsule
measurements.

(1972).
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Field Mortality and insecticide 96. Singh, D.
application time. (1981).

Laboratory Plastic containers for 97. Singh, P. et
rearing on artificial al. (19809).
diets.

PEST FORECASTING

Field Population trends 12. Chin, T.-S.
predicted from rainfall, (1979).
humidity and initial
population size.

Field Forecasting systems in 50. Lewis, T.
China. (1983).

Field Monitoring and 79. Rainey, R.C.
forecasting major (1983).
migrant pests.

Field Regression models used 113. Zhao, S.-J. et
to predict the number al. (1986).
of moths migrating into
an outbreak area.

DAMAGE, YIELD AND ECONOMIC THRESHOLD

Field Introduced rice var- 2. Barwal, R.N.
ieties damaged more (1983).
than local varieties.

Field Time and extent of 23. Douglas, J.A.
defoliation on grain et al. (1981).
yield of maize.

Laboratory/ Maize yield response to 27. Hill, M.G. et

field simulated defoliation. al. (1986).

Field Defoliation and maize 28. Hill, M.G. et
yeild. al. (1981).

Field Economic threshold on 46. Khamparia, D.K.
rice. et al. (1982).

Field Heavy incidence on 63. Mote, U.N.
'rabi' season sorghum (1984).
in Maharashtra, India.

Field Injury at panicle stage 73. Papel, R.K. et
on rice. al. (1981).

Field Distribution and economic 76. Pawar, A.D. et
status of rice pests. al. (1976).




INDEX OF HOST CROPS

RICE

2.
9.
13.
46.
47.
49.
51.
54.
58.
62.
66.
73
76.
77.
86.
96.
104.
199.
11@.

SORGHUM

49,
62.
63.
74.
194.

MILLET

104.

OATS

85.
1@4.

WHEAT

19.
56.
85.
86.
194.

Barwal, R.N. (1983).

Catling, H.D. (1980).

Chiu, S.F. (1984).

Khamparia, D.K. et al. (1982).
Kiritani, K. (1972).
Learmonth, S.E. (1981).

Li, L.-Y. (1982).

Litsinger, J.A. et al. (1982).
Mathur, Y.K. et al. (1982).
Moray, P.E. et al. (1983).
Noda, H. et al. (1984).

Papel, R.K. et al. (1981).
Pawar, A.D. et al. (1976).

Pu, Z.L. et al. (1984).

Saini, S.S. et al. (1986).
Singh, D. (1981).

Tripathi, A.K. et al. (1982).
Wilde, G. et al. (1983).

Wu, J.T. (1982).

Learmonth, S.E. (1981).
Moray, P.E. et al. (1983).
Mote, U.N. (1984).
Patankamjorn, S., undated.
Tripathi, A.K. et al. (1982).

Tripathi, A.K. et al. (1982).

Saini, S.S. (1983).
Tripathi, A.K. et al. (1982).

Deol, G.S. (1982).
Mahal, M.-S. et al. (1983).
Saini, S.s. (1983).
Saini, S.S. et al. (1986).

Tripathi, A.K. et al. (1982).
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MAIZE

15,
21,
23.
25
27,
28,
29,
42,
49,
5L,
74.
1@4.

CEREALS

17.
49,
5d@.
8g.
928.

COTTON

51.

PASTURE

44.
64.
69.
71.
194.

Chu, Y.-I. (1979).

Deshpande, R.R. et al. (1983).
Douglas, J.A. et al. (1981).
Govindan, R. et al. (1981).
Hill, M.G. et al. (1986).
Hill, M.G. et al. (1982).
Hill, M.G. et al. (1983).
Kanda, K. et al. (1982).
Learmonth, S.E. (1981).

Li, L.-Y. (1982).
Patankamjorn, S., undated.
Tripathi, A.K. et al. (1982).

(GENERAL )

Cromey, M.G. et al. (1980).
Learmonth, S.E. (1981).
Lewis, T. (1983).

Rishi, N.D. (1975).

Singh, R. et al. (1987).

Li, LE—Y. (1982).

GRASS

Kanda, K.-I. et al. (1977).
Naito, A. et al. (1977).

Oku, T. et al. (1976).

Oku, T. et al. (1979).
Tripathi, A K. et al. (1982).

SUGAR CANE

49,
104.

Learmonth, S.E. (1981).
Tripathi, A.K. et al. (1982).

SUNFLOWER, SOYA BEAN, PEA AND TOMATO

105. Tripathi, A.K. et al. (1982).
CHICKPEA
59. Mehto, D.N. et al. (1983).

= 27 =



GEOGRAPHICAL INDEX
(Research locality)

Locality Number, senior author, date
JAPAN

Western Japan. 32. Hirai, K. (1982).

Northern Japan. 36. Hirai, K. et al. (1985).

Chugoku. 37. Hirai, K. et al. (1983).
39. Iwao, S. (1983).

Tochigi. 42. Kanda, K. et al. (1982).

Ishikawa. 44. Kanda, K.-I. et al. (1977).

47. Kiritani, K. (1972).
66. Noda, H. et al. (1984).

Tohoku. 67. Oku, T. (1981).
Tohoku. 68. Oku, T. (1983).
Tohoku. 69. Oku, T. et al. (1976).
Tohoku. 70. Oku, T. et al. (1982).
Tohoku. : 71. Oku, T. et al. (1979).

191. Takahashi, S. (1983).
ASIATIC SOVIET UNION

3. Berger, L.P. (1984).

CHINA

Nankai. 4, Bi, F.C. (1981).
Tianjin. 5. Bi, F.C. (1983).
Kungming. 1. Chao, W.Y. (1980).
Guangdong 13. Chiu, S.F. (1984).
Guangdong. 14. Chiu, S.F. (1985).
Taipei. 15. Cchua, ¥.IL. (1979).

44, Kao, W.T. (198@).

50. Lewis, T. (1983).
Guangdong 51. Li, L.~¥. (1982).
Several in E. China. 52. Li, K.-P. (1964).
Guangdong 77. Pu. Z.L. et al. (1984).

78. Rainey, R.C. (1982).

99, Sun, J. (1986).
Guangxi Zhuang 197. wei, X.P. (1982).

108. Wei, Z.H. et al. (1986).
Guangdong. 118. Wu, J.T. (1982).
Yunnan. 111. Yang, Y. et al. (1984).
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