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Introduction of the Amazon Flyl in the Philippines for Biological Control of Rice Borers2•3

MERVYN A. KAMRAN
Dowling College, Oakdale, New York 11769

In recent years there has been considerable interest
in the introduction of some of the well-known neotrop-
ical tachinid parasites into the oriental region for con-
trol of local stem borers of graminaceous crops. The
species of parasites whose introductions have been at-
tempted are the Cuban fly, Lixophaga diatraeae Town-
send, the Amazon fly, Me/agonis/ylum minellse Town-
send; and Para/heresia c1aripalpis van der Wulp (Chen
1967, Lever 1956, Mohanraj and Saxena 1964).

In Malaya, as early as 1938, an attempt was made
to import these tachinids for control of local rice-stem
borers. However, the work was interrupted by the out-
break of war in Europe. During 1950-51 P. c1aripalpis
and the Amazon fly were imported from the British
West Indies. The former was successfully reared on
the Asiatic rice borer, Chilo suppressalis Walker, and
another pyralid rice borer, Chilotraea polychrysa
(Meyrick); however, the Amazon fly could not be reared
in the laboratory. Field liberations of both the flies were
made, but attempts to recover them in 1952, 1953, and
again in 1955 were unsuccessful (Lever 1956).

In 1949 the Amazon fly was introduced in Mauritius
for control of a sugarcane borer, Proceras saccharipha-
gus Bojer, but it failed to get established (Anonymous
1954) .

During 1955-57 several attempts were made to intro-
duce the Cuban fly into Taiwan. After many years of
laboratory propagation and field releases Chen (1967)
reported it to be well established, parasitizing 32% of
larvae of a sugarcane borer, Chilo/ram infusea/ella
Snellen.

In India all the 3 tachinids were imported during
1959-60 and reared in the laboratory on various sugar-
cane borers, but except for the Cuban fly, parasitization
was very low (Mohanraj and Saxena 1964). Field
liberations were made, but it is not known if they have
become established.

In the Philippines the 1st attempts to introduce a
neotropical parasite were made during 1956-59 with the
Cuban fly (Gibe 1962). After about a dozen attempts,
successful laboratory cultures were established. Numer-
ous releases were made, but the parasite failed to get
established (Cendaiia 1964').

During 1965-67, while working at the International
Rice Research Institute, Los Banos, Laguna, Philippines,
I organized a biological control program against the
local species of rice borers. It was found that the vari-
ous borer species were abundant and widely distributed,
while their local insect parasites were quite ineffective
as control agents (Kamran and Raros 1969), thus in-
dicating a need for introducing new parasites. In 1966
a tachinid, S/nrmiopsis inferem Townsend, was intro-
duced from India (Kamran and Raros 1971). In 1967
an attempt was made to introduce the Amazon fly from
the West Indies.

The Amazon fly was selected because this species is
known to have an aquatic habitat, having been dis-

1 Diptera: Tachinidae.
• Lepidoptera: Pyralidae. Noctuidae.
3 Received for publication Jan. 18. 1972.
'S. M. Cendaiia. 1964. Field releases of laboratory reared

Cuban fly. 6th Annu. Progr. Rep. Rice & Corn Res. Progr. Univ.
Philippines. CoIl. Agric. 1963-64: 72-73.

covered attacking the sugarcane borer, Dia/raea sac-
chara/is (F.), in floating grasses in the lower Amazon by
Myers (1934). Since most of the rice culture in the
Philippines is "lowland," i.e., with standing water at the
bases of the plants, it was thought this parasite would
probably find a suitable habitat in the rice field in the
Philippines.

Laboratory culture of the fly was started with 4
shipments, each consisting of 200 fly puparia, received
from the West Indian Station, Commonwealth Institute
of Biological Control, Trinidad, West Indies. The lab-
oratory handling and propagation techniques were iden-
tical to those described for the Indian tachinid, S. ifl-

ferells (Kamran and Raros 1971).

Results
Table 1 shows the results of laboratory inoculations

of the Amazon fly on 3 borer species, C. suppressalis,
C. polychrysa, and Sesamia inferens (Walker). S. ill-

ferefls was not parasitized at all. C. Sllppressa/is and
C. polychrysa were parasitized, but at a very low level.
In the 1st generation 8 puparia were obtained, 4 '¥ and
4 t, all of which emerged as adults. The females were
mated successfully; however, the 2nd-generation parasit-
ization was again very low. Of the 4 puparia obtained
2 were very small and failed to develop into adults.
The other 2 were males.

A record was kept of the measurements of these
puparia from the time they were received from the
West Indies to their 2nd generation. Fig. 1 shows the
plotted dimensions of some of the original puparia and
all of the Ist- and 2nd-generation puparia reared in the
laboratory. The plotted measurements of the 3 genera-
tions show clearly the decrease in 'size which occurred
during this period. This decrease shows that C. sup-
pressalis and C. polyehrysa are not adequate hosts of
the Amazon fly.

Discussion

The Amazon fly has been an effective parasite of stem
borers in the neotropical region. After introduction into
British Guiana in 1933 it gave average field parasitism
of ca. 13.7% on D. sacehara/is (Cleare 1939). Its intro-
duction in Guadeloupe in 1938 resulted in decreased
borer infestation especially in high-rainfall areas (Sim-

Table I.-The laboratory rearing of M. JllinclIse.
May-June 1967.

No. borers
%

Generation and Para- parasi-
borer species Inoculated Recovered sitized tization

1st generation
C. suppressalis 2015 1743 6 0.3
S. inferells 344 291 0 .0
C. polychrysa 113 84 2 2.4

2nd generation
C. suppressalis 212 195 2 1.0
C. polychrysa 124 112 2 1.8
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3.5. a As received from the Wesl Indies

o FirSl generation ill the laboratory

FIG. I.-Dimensions of some of the original puparia
and all the I st- and 2nd-generation laboratory-reared
puparia of the Amazon fly.

REFERENCES CITED

Anonymous. 1954. Mauritius: Review of agricultural
entomology during the period 1948-1954, p. 281-4.
III Rep. 6th Common. Entomol. Conf. 7-16 July,
1954. Common. Inst. Entomol., London. 344 p.

monds 1959). It is now also established in Martinique,
St. Lucia, and Venezuela, but attempts to establish it
in Barbados, Trinidad, Puerto Rico, Lousiana, and
Antigua all failed (Bartlett 1939, Box 1938, Charpentier
1956, Simmonds 1959).

Attempts to introduce this fly into the Old World
(Mauritius, Malaya, India, and now the Philippines)
have all ended in failure. In Malaya, Lever (1956) was
not able to inoculate any local rice borers with it. In
India, Mohanraj and Saxena (1964) were able to inocu-
late 2 sugarcane borers, ScirpophaRa lIivella F. and Pro-
ceras il/diclIS Kapur. The former yielded 10.5% para-
sitization but the latter was not parasitized at all.

The results of this attempt indicate that the fly was
amenable to laboratory handling, i.e., mating, survival,
inoculations, etc., but failed to give sufficient parasitiza-
tion. It is concluded that the Amazon fly, while not
strictly host specific, is not a suitable parasite of the
Philippine rice stem borers.

Bartlett, K. A. 1939. The introduction and coloniza-
tion of the Amazon fly, Me/awmis/y/unr nrillense
Tns., in Puerto Rico. Proc. Int. Soc. Sugar Cane
Technol., 6th Congr. 1938: 243-5.

Box, H. E. 1939. Observations on sugarcane moth
borers (Dia/mea spp.) in St. lucia JIL The in-
troduction and establishment of the Amazon fly
(Me/aRollis/y/um millellse Townsend) and control
of Diatraea sacchara/is Fabricius by means of this
parasite. Report upon a visit to St. Lucia, March-
April 1938. 25 p.

Charpentier, L. J. 1956. 1954 studies of parasites for
sugarcane borer control in Louisiana. J. Econ. En-
tomol. 49: 267-8 .

Chen, C. B. 1967. The biological control of sugar-
cane borers in Taiwan, 1948-1966. Mushi 39:
103-8.

Cleare, L. D. 1939. The Amazon fly (Metagol/is/y-
/UIIl millellSe Towns.) in British Guiana. Bull.
Entomol. Res. 30: 85-102.

Gibe, J. N. 1962. The Cuban fly, a promising larval
parasite of sugarcane heart borers. Victorias Mill-
ing Co. (Philippines) Exp. Stn. Bull. 9(3): 3-4.

Kamran, 1\1. A., and E. S. Raros. 1969. lnsect para-
sites in the natural control of species of rice stem
borers on Luzon Island, Philippines. Ann. Ent011101.
Soc. Am. 62: 797-801.

1971. Introduction, laboratory propagation and field
releases of Sturmiopsis injerens in the Philippines.
J. Econ. Entomol. 64: 1277-80.

Lever, R. J. A. W. 1956. Rearing and liberation of
tachinid parasites of padi stem borers in Malaya.
Malayan Agric. J. 39: 40-47.

Meyers, J. G. 1934. The discovery and introduction
of the Amazon fly. A new parasite of sugarcane
borers (Diatraea spp.). Trop. Agr. I I (8): 191-5.

Mohanraj, G., and A. P. Saxena. 1964. On the in-
troduction into India of tachinid parasites of sugar-
cane moth-borers. C0111monw. Inst. BioI. Contr.
Tech. Bull. 4: 43-57.

Simmonds, F. J. 1959. The successful biological con-
trol of the sugarcane moth-borer, Dill/well SllC-

chara/is F. (Lepidoptera, Pyralidae) in Guade-
loupe, B.W.1. Proc. 10th Congr. Int. Soc. Sugar
Cane Techno!. 1959: 914-9.

a
o

a
a a

o

•

a a
o

aCOlao
o

I

I

I
... L .__ . __ . L ..l~

7,0 7.5 8.0

Length of pupa rio lmm)

,---
6.5

a 0
a 0

6.0

• SBcond generation in the laboratory

3.01.

E
E

"0 2.5~-
I

'"

Prey Consumption and Development of Thanasimlts ltndatltllts,l a Predator of the
Mountain Pine Beetle2,3

GENE D. AMMAW
USDA Forest Service, Intermountain Forest and Range Experiment Station, Ogden, Utah 84401

Thanasi;lIus ul/datu/us Say is a common predator of
the mountain pine beetle, Del/drac/onus ponderosae
Hopkins, in lodgepole pine, Pinus con tor/a Douglas, ac-
cording to DeLeon (1934), who listed it as T. dubius
(F.). T. unda/u/us was reported also as being a pre-
dator of the spruce beetle, D. rufipennis (Kirby), and

, Coleoptera: Cleridae.
2 Coleoptera: Scolytidae.
"Received for publication Feb. 7, 1972.
4 Research Entomologist.

associated scolytids in Engelmann spruce, .Picea ellRel-
manl/ii Parry (Knight 1961); a predator of the fir
engraver, Sco/ytus j'elllra/is LeConte, in A bies species
(Struble 1957); an occasional predator of ips species in
lodgepole pine logging slash (Reid 1957); and of the
Douglas fir beetle, D. pseudo/sugae Hopkins, in Doug-
las-fir, Pseudotsuga mel/ziesii (Mirb.) Franco (Cowan
and NageL 1965). The present study was done to bb-
tain information on prey consumption and rate of de-
velopment of T. undatu/us to appraise more realistically


