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INTRi mUCTION 

Five species of Diatraea moths are reported in the United States, 
but only one of these, Diatmea sacaltaJ'alis (Fab.), causes extensive 
jnjury to both sugarcane and corn. IJ. crambidoirles Grote also does 
damage, but seems to confine itself largely to corn. It has been 
estimated that D. 8acclwIl'alis alone causes an annual loss of over 
$3,700,000 in Louisiana. 

The borer kills many young plants and considerably reduces the 
sugar content of the older cane. Because the larva spends prac
tically its entire developmental period within the cane, and conse
quently is inaccessible, chemical control is practically impo~ible. 

1 Diatraea saccharaUs (Fab.) ; order Lepidoptera, family pyrnlidae. 
2 The conrtesies and privileges 3ccordcd by the huge number of owners of sugarcane 

estates in Peru and Argentina. nnd the help Tendered in mllny ways by W. E. Cross,
director, and·H. E. Box, entomologist, of the Estach~n Experimental Agrfcola. de Tucumdli.• 
and other members of the station stoff are gratefully Ilcknowledged. Special thanks arll 
due to A. H. Paton, former manager, and D. Cnmpbell, present mannger, of the Cartavlb 

...."I$.ugar estate in Peru, lind to several employees who rendered help In many ways. Valua~ 
llIe assistance WIIS rendered by the two temporal'Y assistants In this work, Miguel E,
Ibdfiez In Argentina and Federico L. Echeandlain Peru. Acknowledgment,!! are also' 
made to H. C. Hallock. of the Bureau of Entomology, and W. H. Freeman, 01'; .the Bureau' 
of Plant Quarantine, U.S. Department of Agriculture, Who received and. attel'ICled to the 
transshipment of the parasites In New York, and to .T. V. Gist, of the Inspec':';,on station 
at Miami. Fla., who arrllnged for the. transshipment of the parasite ~onslgnments sent by
airplane from Peru to New Orleans. 

16680a·--3~1 
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Four species of parasites hav"e been rea,red from Diatraea in the 
United S~~tes, b?t only one oc~urs in la~'~e, nnmbers, .t~is being .the 
egg parasIte Trwhogratrn/l7UJ, '!rIanut'/(/li'/J Rl1ey. A tac1umd fly, L'lwo
phagadiatraeCUf Townsend,·which is parasitic in the borer larva, was 
introduced from Cuba in 1918, 1919, and 1920 (6, p. 6./r45) 3 and 

h became estabHshed. It was found in the field for several years, but 
up to the present (1932) has not become an important factor in the 
control of the borer. It was apparent that these two parasites were 
not sufficient for, the 'biological~ontrol of the 'borer, and that. if 
others. that would aid ill reducing the injury caused by the borer 
could be introduced, it would be well worth the effort. 

The introduction of parasites from South America for the con
trol of the sugarcllne borer, Diatraea s(J)eeharali.s, was started in 1928. 

THE FIELD OF INVESTIGATION 

Wherever sugarcane is grown one or more species of moth borers 
that attack the cane are usually present. In each producing region 
various-parasites live upon the sugarcane borer, Diatraea s(l(Jeharalis. 
In the'f"rovince of Tucuman, Argentina, one pamsitic fly and two 
parasitic wasps were reported as being quite effective. Inasmuch 
as Tucuman has a climate similar to that of New Orleans, it was 
thought that if these parasites CQuld withstand the Argentine 
winter'S they might likewise withstand the climatic conditions in 
Louisiana. 

Investigations were therefore started in August 1928, with head
quarters at Tueuman. A :year la.ter, during the winter months of 
June and July, a trip was made to the sugarcane district along the 
coast of Peru. This trip revealed that two species of the parasites 
present in Argentina could be obtained in Peru, one of them in much 
larger numbers, and at a season of the year more suitable for ship
ment to Louisiana. 

Investigations were condu(!ted in Argentina until May 1930, and 
thereafter the field work was carried on in Peru with headquarters 

(,; at Trujillo. ' 
This bulletin deals only with the biology and collection of the 

parasites and their shipment from South America. The methods 
of receiving, handling, and releasing them will be dealt with by 
another writer. 

THE PARASITES, THEIR BIOLOGY, COLLECTION, AND SHIPl\lENT 

During the course of the studies upon the natural enemies of the 
sugarcane borer in South America the following 11 species of para
sites were found in Argentina and Peru: 

Parasites 0:( the egg: 
Hymenoptera: 

Trich.ogrMmna mIn-utum Riley (Trichogrammatidae). 
Telellomus aleato Cwfd. (Scelionidae). 

Parasites of the larva: 
Diptera: 

Pal'ntw'esia olnripa,lpilf Van der Wulp (Dexiidae). 
Leskiomima jaYlleBi Aldrich (Tachinldac). 

• Itnlic numbcrs In parentbescH refer to Lltcrnture Cited, p. 25. 
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Parasites of the larva---continued. 
'. HYnlenoptern : . 

Ipobrucon tUCUtMll1tS (Brethes) (Braconidae). 
Ipobru.()on rimae 'Volcott (Braconidae). 
BaSS1l-8 8tiglnaterus (Cress.) (Braconidae). 
Apanteles ma;ntlUJp~WJ (Ashm.) (Braconldae).

Nematoda. : . 
...Jlema11'termis mieroamlJlddis Steiner (Mennithidae).

Fungi: 

Bot'l'1/tis delaeroimii Sacco (l\Iucedineae). 

Mucor botryoidcs Lendller (Mucoraceae). 


No true pupal parasite was found, though larvae and puparia of 
Pal'atlwl'esw' ela1'ipalpis were sometimes found within borer pupae 
which had become parasitized while in the late larval stage. 

PARATHERESIA CLARIPALPIS VAN DER WULP 

The dexiid fly Pa1;atller'esia alm'ipalpls (fig. 1), previously refel'red 
to as Pa'l'athe'l'esia Big·wi/em Tns. and as Sm'ooplLaga diat'l'aeae 

FIGURE 1.-ParatllercBia claripaTpis: A, Femnle; B, nhdomen of the mule. X 6. 

Brethes, is the most important larval parasite of the sugarcane borer 
in Argentina and Peru. It is also known to occur in Demerara, 
Trinidad, Venezuela, and Mexico. In Peru it 1s active throughout 
the year. In Argent.ina, though the usual hibernating stage is the 
first instal', within the host, those parasites that succeed in reaching 
the pupal stage before cold weather may emerge as adults on warm 
days during the winter; and therefore the fly can be found in all 
stages during the winter as well as the summer. Although all the 
borers in the cane which is taken to the mill are destroyed, a great 
number are left in the field in the tops and stubble, and It is in these 
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bOl'a~ that the parasitellsually survives until the following season. 
Thero are several overlapping generations each year. 

From 6 to 14 percent of the borers in mature cane in Argentina 
were found to be parasi~ized in 1928. 

During the season of i928-29 in: Argentina from 2 to 22.7 percent 
of the borers in " dead hearts" 4 were found to be parasItized. These 
figures include Paratheresia puparia found at the time'of examma
tion and those which develo1?ed later from the borers. The following 
season the parasitization m the dead hearts was much higher, 
ranging from 12.9 to 68.9 percent, with an average of 34.8 percent, 

. based on collections made on 16 different days in the two localities 
where the borers were most abundant. These latter percentages 
represent only the parasitization apparent at the time of 'cutting 
the ..dead hearts, as the borers that seemed healthy were used for 
other e:~periments and were not held for the emergence of additional 
parasites. The figures for this second season (1929-30) in Argen
tina compare closely with those obtained the same season in Peru, 
where the apparent p&rasitizatiol! for three fields in Cartavio aver
aged 32 percent. The next season, however, a total parasitization 
as high as 73.7 percent was noted in one field in Peru; in this case 
all the borers were held until the full parasite content could be 
determined. 

The percentage of parasitization in corn was also slightly higher 
in Argentina in 1929-30, being 31.2 percent as compared with 

"29.1 percent in the preceding season. 

FIELD OBSEltVATlONS 

During the first two years in Argentina considerable time was 
spent in the field trying to observe the behavior of the adults of 
Paratheresia, but with httle success. It was not until the summer 
months of 1930-31 in Peru, when more flies were present, that field 
oLmervations of value were obtained. Even though the infestation of 
the borer, in both cane and corn is much greater in Peru than in 
Argentina, and more adult flies are actually present, yet very few 
were obs.erved in the corn or cane fields-perhaps only one or two 
in a period of three or four hours of search. 

The flies were found, however, gathered on the trunks and 
branches of some of the trees surrounding the fields and sometimes 
at a considerable distance from any fiBld. The trees principally 
frequented were a kind of willow (Salim sp.), which is the com
monest tree along the borders of the cane fields of Peru and along 
most of the roadways and large irrigation ditches. In some locations 
the flies were resting on the trunks, but again, in places that a'ppeared 
identical, search for hours failed to reveal a single fly. Fhes were 
also seen resting on soursop (Annona mmiaata) , manao (It!angifera 
indica), guava (PsidiwJn guajava) , hog plum (Spon:tias (lutea?», 
and orange and lemon (Oit'1'U8 spp.), and have also been seen on 
the sides of buildings. 

The flies are most often found on the side of the tree away from 
the wind, and their usua.1: position when at rest is with the head 

• A young sugarcane plant killed by a borer larva is called a .. dead heart" because the 
centra.l part of the plant, or .. heart," dies first. These plants often have the outer leaves 
normally green, while the inner leayes are dry and dead. 
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.... dovvnwarg. . They are very rapid fliei's a,nd dad back and forth, 
'chasing one another in the bright sun, and often return to approxi
mately th~ same place after a short flight. They are also active on 
cloudy SILYS, although not so active as on bright, sunny days. On 
the tree trunks and branches the males always greatly outnumbered 
the females, but the greater proportion of flies collected in the cane 
fields were females. Upon dissection the females collected in the 
field proved to have been mated, though they were not always ready 
to larviposit, whereas those from the tree trunks had not mated or 
had mated only recently. It appears that, on emerging, the flies 
gather on tree trunks at the field borders and return to the cane 
fields only for food and to deposit their larvae. In Peru there are 
strong winds in the afternoon, at. which time more flies are found on 
the trees. 

The flies feed on juices of the cane, the secretion from mealybugs, 
and the honeydew or such aphids as Sipha {la/va Forbes and Aphis 
17Widis Fitch, which feed mainly on cane and corn, respectively. 
The flies have been seen feedjng on the juice of recently cu.t cane 
lying in the field. . 

COLLECTION AND SHIPJI[ENT 

During the first season in Argentina and Peru the puparia of 
Pamtlteresia cla1'ipaZpis were collected by cutting out dead hearts 
in the cane and by splitting corn thai, was still green. The cane had 
to be cut very clo£:e to the ground in order not to injure the puparium 
inside, and great care was necessary to see that other shoots of cane 
were not cut or mjured. A greater number of puparia were found 
in corn and were easier to obtain. In cases where the corn was 
being cut for· fodder it was only necessary to get permission to 
split the stalks, but in other fields the crop had to be bought, as 
splitting the stalks destroyed its value. Boys were hired to collect 
puparia and were paid according to the number they obtained. 
During the second and third seasons in Peru, puparia were obtained 
in large numbers from the owners of small corn patches. These 
men were first shown samples of the puparia and the full-grown fly 
larvae, and arrangements were then made to buy similar specimens 
from them. In this 'way it was not necessll. ry to buy any cOl'llfields 
or supervise the Gutting of the COl'll, and this method enabled 
collections to be made over a larger territory. Only those collections 
were bought that were in good condition and contained. a fair 
proportion of newly formed.puparia and full-grown fly larvae. If 
there were no larvae iu the lot, it was a certain indication that the 
puparia had been obtained in corn that had .becom8 mature and 
dry, and that only a ve;ry small percentage of them would be alive. 

1-Then the puparia were received they were packed in damp 
sphagnum moss in small tin boxes, and a small quantity of charcoal 
was placed in each tin to absorb any foul gases that mIght be given 
off by decaying puparia. Several of these tin boxes were packed in 
It stron~ ~ooden box 9 ?y 12 by 7 inches, the wood~n boxes being 
pluced III lCe boxes keepmg a temperature of approxImately 55° F. 
while in transit to the steamship. On board they were placed in 
the vegetable room of the ship at a temperature usually between 
36° and 40°. The boats were met in New York, and the parasites 
were packed in another ice box and sent by train to New Orleans. 
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',' The puparia were thus kept cool in storage from the time they were 
collected until they reached New Orleans. 

A total of 637,063 puparia were forwarded from Argentina and 
Peru during the three seasons, as shown in table 1. 

TABLE l.-Shipments ot pUpa1"ia ot Paratheresia claripalpis ; 
PuPBriBDnte 	 Country from which shipped shipped 

NumberIBn. 24 to Apr. 18, 1929________________________________________ Argentine..__________________ 7,146 
Zl,754 

158,146' 
444,017i~;~ ig jill~ ~~: t!~========================:====::=::==:::= =~~~l~=:======:::::======:===TotaL______,,_________________________________________________________________________ 637,063 

An average emergence of 21.5 percent was obtained from the pupa
ria shipped, and a total of 107,424 flies were released on 14 planta
tions in Louisiana (6). 

SECONDARY PARASITIzATION 

, It was known that the puparia of Paratheresia eZaripalpis had 
been exposed to attack by secondary parasites, consequently every 
precautlOn was taken in shipment to prevent the escape of these 
secondaries en route and while in transit in the United States. 

Secondaries were found rarely in Tucuman, and only tWl1 species 
were reared from the material collected there and shipped to Louisi
ana. The species Aulat.opria t1lCumana Brethes, reported attacking 
the puparia in Argentina (3), was not reared by the author. 

In Peru, however, hyperparasitization was found to run very high, 
and eight species have been reared from puparia obtained in that 
country. The most common of these is Th?lsamlS ilipter-ophaga Gir. 
This is an external parasite of the fly pupa within the puparium. 
Several adults of this species were placed in a vial with 10 freshly 
formed fly puparia on July 5 and allowed to remain until July 15, 
when they were removed. By August 12 three healthy Paratheresia 
had emerged, and between September 1 and 8 six of the puparia 
produced a large number of the secondaries. Thus from 56 to 63 
days elapsed from the time the puparia were exposed to attack until 
the adult secondary parasites emerged. The number of secondaries 
which develop in one host puparium is variable, ranging from 14 to 
75\ with the average between 30 and 40. 

The following are the species of secondary parasites reared from 
the puparia of PUJrathm'esia claripalpis: 
Family: From Argentina:

pteromulidae _________________________ Pacll,ycrepoiaeus dub ius Ashm. 
Diapriidae____________________________ 8pilomicrus sp. 

From Peru:
Eulophldae ___________________________ New genus and species. 

"I't 	 Pteromali(l'ue__________________________ .Melittobia sp. 
SigniphorUlae_________________________ Thysanus dipterophaga, Glr. 
Signiphol'idae_________________________ Thysuntfs .n. sp. 
Eupelmldae___________________________ Eupelmtia perwvianus Cwfd. 
Eupelmldae___________________________ Eupelmus cushmani Cwfd. 
Spulangiidae______________________--__ Spalangia musoiilurmn Rich." 
Diapriidile____________________________ Trichopria Sil. 

• Also reared In Tu~uml1n, Argentina. fl'om puparlum of MU8cina 8tabulan8 FaUll!!. 
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? . A large number of phorid flies, reared from the material from 
Peru, have been identified as MegaseU.a soalaTia Loew and M egaselia 
sp. The maggots of these species appeared to feeel on decaying 
material, however, and were n:Jt parasitic on live fly puparia. 

LIFE HISTORY 

The fly larva, after being deposited upon the stalk of cane or eorn, 
crawls about in search of host borers, and is guided possibly by the 
dark appearance of the burrow enkance and the odor of the host. 
'When a borer has been found, the larva seeks a tender spot in a 
fold of the skin between the segments, of the host, usually on its 
ventral side. It spends several minutbs in sea,rehing for this point o£ 
entry and then penetrates the integument in a very short time. 
Inside the host it lies free in the body cavity. The duration of this 
first instar is variable and is considerably extended under Al'gfmtine 
conditions where the fly usually passes the winter months .lill the 
first larval stage within the hibernating host. 

Early in the second instar t.he larva effects a respiratory con
nection with the outside air in the form of a dark chitinous funnel 
which ell\7elops the posterior segments of the parasitic larva and 
usually appears at one of the spiracles on the eighth abdominal seg
ment of the host. In case the borer contains two fly larvae, the 
r:-spiratory funnels are usually found at. two large spiracles of the 
eIghth abdominal segment. This funnel has been found to. occur 
also at any of the other abdomina! or thoracic spiracles. In the 
case of artificially parasitized borers, this funnel was never evident 
within 24 hours, but was often fotmd 48 hours after the parasite 
larva had entered the borer. When connected with its funnel, the 
parasite lar\ra lies with its head direct.ed towards that of the host. 
The feeding during this period is largely in the mid-abdominal and 
thoracic regions. This second instal' covers from 77 to 144: hours, 
with an average of 130.6 hours, according to the laboratory observa
tions. At the end of this feeding period a r'lpture is made in the 
skin of the borer, usually near its middle.·l!he larva oocomes de
tached from the funnel, molts, reverses'its position, and then feeds 
in the posterior portion of the host's abdomen. The time spent 
in this position was found to be from 23 to 54 hours and to average 
31 hours. The larva then leaves the empty borer skin and forms a 
puparium within the tunnel that the borer has made. The observed 
period between completion of feeding and pupation covered from 
22 to 7.2 hours, with an average of 36.3 hours: 

The time spent in the puparium averaged 21.5 days. Thus there 
was an average total period of 31.7 days from the time the larvae 
were placed on the host borers until adult flies emerged. The mean 
temperature during these observations was approximately 80° F. 

The average time spent by the fly larvae in the various instars 
is as follows: First instal', free within the borer, 2 days; jOecond 
instal', connected by funnel, 5.4 days; third instal', free with!n the 
borer, 1.3 days. and free outside the borer, 1.5 da;ys; and III the 
puparium (as lana and pupa), 21.5 days; a total ot 31.7 days. 

Previous investigations in Argentinll had shown that from 17 to 
21 days were spent in the puparium at a mean temperature of 78.6° 
F., while 37 to 44 days were required at a mean temperature of 64.30 

• 

http:direct.ed
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Thus it IS seen that with a considerably lower temperatUre'the length 
of time spent in the puparium was doubled. 

Fifteen fly puparia were reared from 500 borer pupae. The para
site larvae had no doubt been in the borers when the latter trans

'formed to the pupal stage, as those borers showing parasitization 
sometimes pupated before the fly puparia were formed. 

The newly hatched first-instal' larva (fig. 2, A) is white and 
approximately 1. mm in length. TJ:e mouth hook is present, and 
the sensory papIllae are very promment. The posterIor spiracles 
are stalked, and there are also two long setae upon the posterior 
segment (fig. 2, B). 

B=t / 
],'lGURE 2.-Pa.mtllCrC8ia. oluripa.lpiR: A, First-.Instaf larva, X 80; B, Internl view of 

caudal end of lurva; C, thirtl-Instnr Inrva, X 0; D, thlrd-Instar larval mouth purts,
lnternl view; E, same, dorsnl view. 

'fhe secon~l-instar lIn'va (fig. 3, A) is 2 to 9 mm long and white. 
The mouth parts consist of one strong, curved hook. The posterior 
segments are enveloped in a chitil~ous tracheal funnel. This funn~l 
appears to be attached to the spIracle of th,·, host but actually IS 

attached to the short spiracular trunk between the spiracle and the 
main tracheal trunk (fig. 3, B). 

The third-instal' larva (fig. 2, C) is 10 to 12 mm long and still 
white. The mouth parts consist of two strong, curved hooks, as 
illustrated in figure 2, D und E. The margins of all the segments 

r bear numerous short, stout spines, and the last segment has several 
concentric rows of these spines surrounding the two spiracles. 
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The pupari'um (fig. 4, A) is 8 to 9 mm in length, dark brown with 
a dull reflection, and the surface is finely striate.. The posterior
spiracles have three 

elongate depressions 

at the former trachp,al 

openings. 


The fly is somewhat 

larger than the house 

fly and its wings are 


. :/held at a wider angle 
. when at rest. There 

is a decided difference 

between the males and 

females, not only in 

the shape of the abdo
men but also in the 

markings and colora

tion. The males are 

much lighter in color 

(fig. 1), and the 

females have a dark 

rust-colored band 

near the tip of the 

abdomen. 
 ~QIIII1IT 

The flies were found FIGURE a.-A. Parathercsia claripa.llli8, second-Insta r larva 
to mate within 3 or 4 showing tracheal funnel apparently uttu 'hed to 

spiracle of host borer; B. cross section showingdays after emergence tracheal funnel actually attached to trachea just
beneath spiracle.On one occasion a 

pair not over 40 hours old, was found mating. 1:Vhile mating the 
female is very often in the usual resting position with head directed 
downward, and the body of the male is at nearly a right angle to that 
of the female, with the tips of the wings and the hind legs resting on 

the tree or side of the 
cage. The usual 
period of mating was 
5 or 6 minutes, but ~ ~AG--@ one pail' was observed 
in union for 21 
minutes. 

Several types of 
wire cages were tried 
for rearing the flies, 
but they all proved~_:>BG-VJ unsatisfactory, and 
mating was not ob

FIGURE 4.-Distlngulshlng characters of pnparill: A, tainecl un til cloth-Pnparinm of Parat1u)rcsia claripalpis (X 5) and dIa
gram of poaterlol' spiracle (mnch enlarged); n, pup- covered cages were 
nrlum of Leakimll ima ja1111csi (X 5) and dlagraw of d Th 1 tI
posterior spiracle (much enlarged). 	 use . ese c a 1

covered cages were 36 
inches long, ~6 inches wide, and 14 inches high, and similar to those 
used at the gipsy moth laboratory (4, p. 18) for emergence and mat
ing. of tachmid flies. A sliding glass window 5 by 6 inches was 
placed in one end so that the flies could be observed.. Granulated 

166805°-33-.-2 
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sugar, in small tin cups, was placed in the cages for food, and a 
,sponge in a small tin was kept moist with water. The cloth was 
also sprinkled three or four times each day. The length of life of 
the fly in the field is not known, but flies in these cloth cages lived to a 
maximum of 41 days. 

Actual larvipositlOn has not been seen in the field, but has been 
observed in the cloth breeding cages. Freshly emerged flies were 
placed in a cage on :March, 2, 3, and 4, and mating was observed on 
March 5. On March 13 a female was seen walking about on one 
of the pieces of cane. She stopped, lowered the tip of the abdomen, 
and appeared to expel a larva, then moved about an inch farther 
and repeated the movement. This was done three times. These 
movements were all made near one of the nodes of the cane. Upon 
removing the cane one fly larva was found crawling about near 
where the fly had been seen. It would appear that the fly expels 
the larvae singly. At another time a fly was observed with her 
abdomen at the entrance to a borer tunnel, but on examining the 
cane no larva was fou.nd. The fly larvae are able to penetrate the 
frass that is fonnd in the aperture of the tunnel, as borers have been 
found successfully parasitized in infested canes where all the en
trances were filled with frass at the time of larviposition. 

In lmfertilizecl females the ovaries are big, containing a large 
number of eggs, and the ovisac is twisted; whereas in gravid females 
the ovaries are considerably reduced, and the ovisac is distended 
with eggs and larvae (fig. 5). 

The ovisacs of gravid females were found to contain 500 or more 
eggs and larvae. In one female which had been mated the ovisac 
was found to be full of eggs, a few of which had developed to the 
maggot stage; about a dozen of these maggots were ready for 
deposition. The ovisac contained 559 eggs and larvae, but the 
ovaries were very small and contained only a few eggs each. In 
another female 532 eggs, none of which had developed, were found 
in the ovisac. 

The gestation period is from 9 to 10 days, though one female that 
was dissected 8 days after mating contained, in the lower portion 
of the distended egg sac, larvae that were snfficiently developed 
to penetrate borers when placed upon them. These larvae developed 
normally, and formed puparia. 

LESKWMIMA JAYNESI ALDRICH 

Specimens of a slender yellow tachinid. reared from larvae of 
Diatmea saeelta1Y11'i8 were determined by J. M. Aldrich to be a new 
species, which he had recently described as Lesld,0171Jima jaynesi (1). 
Dr. Aldrich stated that he had received Olie specimen of the same 
species from H. E. Box, who also had reared it from the sugarcane 
borer, and one other specimen collected by H. H. Smith in "Piedras 
B.," Brazil. 

In Argentina, during the season of 1928-29, only two .Leskiomima 
flies were reared. These emerged on November 28 and December 
15, 1929, in a field cage containing a large supply of cane heavily 
infested with Diatraea borers. This cane had been cut and placed 
in the cage in the latter pnrt of September, which was very lnte, 
considering that the grinding senson commences in Tucuman during
June. . 



PARASITES OF SUGARCANE BORER IN ARGENTINA AND PERU 11 

In January 1929, while dead hearts were being cut open, several 
puparia of this species were found. These puparia, appeared to be 
from one locality, and most of them were found in a small portion of 
land near Lules. All of the borens collected from this place were 
examined, several by dissection, but no fly larvae were found other 
than those which appeared to be Paratheresia. 

The puparia of Leskiomima. (fig. 4, B) a1;e readily distinguishable 
from those of Paratheresia (fig. 4, A). They are smaller, being 
from 6 to 7 mm in length. At the anterior end are several short 
spinelike projections, there is a thoracic spiracle in the form of a 
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FIGURE ri.-Hepl'oilnct!m organs or Pamtllcresia claripalpis: A, Condition before mating
ahowing twisted o,'lsnc j B, after fertilization, showing eggs and larvae in distenileii
ovisac, 

projecting tube, and each of the two posterior spiracles consists of 
three spinelike tubes protruding at the end. 

Several reared flies were placed in a cage in February with borer
infested cane, but no parasitization resulted. 

Although this fly was not found in large numbers, it may do 
appreciable good at times in certain small areas. 

IPOBRACON TUCUMANUS BRETHES 

GENERAL OIlSElRVATIONS 

A large number of species of Ipobracon occur throughout Argen
tina, but during the investigation only 11. single species was definitely 
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found to be parasitic upon Diatraea larvae in that country. This 
species has been determined by C. F. W. Muesebeck, of the Bureau of 
Entomology, to be Ipobm!con tUmJIlna11!U8. 

Ipobracon in Argentina no doubt usually passes the winter months 
(June, July, and August) in the adult stage. The adults can be 
found on warm days throughout the winter. It has been proved 
also that they can stand long periods of cold. Three females which 
emer~ed from a field cage. were pl!\ced in.a t.in containing ~xcels~or 
and the. top was covered WIth muslm. ThIS tm was placed m an Ice 
box having a temperature between 43° and 50° F. One female lived 
for a month and the other two lived for over two months. 

Though some 2,000 borers were removed from cane during August 
1928, and continued examinations were made during September and 
October, the first cocoons of Ipobracon were not found until October 
16. In 1929, however, a few cocoons were found in August. 

It is interesting to note the number of Ipobracon cocoons found 
in comparison with the number of fly puparia found. In examinin¥, 
growing cornstalks in January 192£1, at Tucuman, a record (7) 
of the borers and parasites obtained was kept. This showed 46 
Ipobracon cocoons and 1,460 puparia and larvae of Paratheresia~ or a 
proportion of 1 t,o 32. However, over 250 paralyzed borers were 
found at this time. A large number of these borers no doubt had 
been stung by Ipobracon females, and credit should be given to 
this species even if no parasitization was apparent, as paralyzed 
borers never recover. 

A record of 58 collections made between February and May 1929 
showed 5,762 fly puparia, 350 Ipobracon cocoons, and 47 Bassus co
coons. The Ipobracon and the fly were present in the proportion of 
1 to 16. 

The foregoing ratio is considerably different from that found 
during the previous winter. In a small lot of mature cane, cut the 
last week in September and placed in a field cage, there were two 
Ipobraconcocoons to every fly puparium when the cane was examined 
in November. This is explained by the fact that the cane had been 
standing through the winter mOfiths of June, July, August, and Sep
tember, during which tim.e the overwintering adults of Ipobracon 
are capable of ovipositing on warm days, whereas there is seldom a 
period of contiImous warm wenther long enough for the flies to 
emerge and complete the gestation period. 

SHIPlIfF.NTS 

A total of 421 cocoons were shipped from Tucuman between 
October 30, 1928, and May 13, 1929. One shipment of adults, con
taining 50 females and a few males collected in Guemes, was sent 
on May 13, 1929. In 1930, between April 16 and 19, 185 females 
were collected in the field near Tucuman and shipped on April 22. 

BI!EEDING EXp~;Hn[ENTS 

As it was very difficult to obtain either the adults or cocoons of Ipo
braconin large numbers for shipment, efforts were made to rear them. 
It was hoped that these wasps could be: bred under controlled condi
tions for two or three generations, and by such methods sufficient 



, . . . 

PARASITES"OF SUGABCANE BORER IN ",,J~GENT1NAAND PERU i3 

nUinbers could~be obtained to permit shipment, either as adults or 
cocoons, to LoUisiana. 

In the middle of September 1929, Ipobracon adults were collected 
in the field and placed in a cage containing short pieces of artificially 
imested cane. The borers were placed in this cane by making a 
small hole with a steel punch Tor each one. The hole was.,then 
.plugged with cotton for a short time, thus confining the borer until 
it had started feeding. The infested canes were then placed on end 
in damp sand. 

The cage used was a cylinder of wire screen 10 or 12 inches in 
diameter and 18 inches high. A circular wire food cover of similar 
diameter was fastened to the top of this cylinder with brass paper 
fasteners, and this formed the top of the cage. To the bottom edge of 
the cylinder was sewed a: strip of cloth 6 inches wide. This cage fitted 
nicely over the empty half of a kerosene tin, and the cloth was 
tied snugly against the tin with a string. The tins were filled with 
damp sand into which the infested canes were stuck. By untying the 
string, wasps could be added without. disturbing the cage. To trans
fer the wasps to another tin of fresh borers it was only necessa,ry to 
jar the tin to make the waEips fly to the upper part of the cage, which 
could then be moved with very little chance of any escaping. These 
cages were all used within a large outdoor cage which was supported 
by bricks set in a creosote solution for protection against ants and 
other insects. 

The Ipobracon adults collected in the field readily oviposited on the 
borers in the cages. At the end of November most of the original 
adults, in adC!ition to those that had emerged, were still alive. It was 
diffi~ult to obtain hosts at this time, as the overwintering borers were 
just turning to pupae, and the moths were emerging. Several hun
dred borers had been collected and placed in canes during July, 
August, and September, but the mortality due to handling was 
exceedingly heavy, as they had to be removed from drying canei 
to fresh canes two or three times. 

The reared adults failed to give as good results in breeding as did 
those collected in the field, and it was not long before their numbers 
began to decrease rather than increase. Mating was never observed 
in the cages, and very likely did not take place, and this may be the 
main reason for the poor results obtained frolll the second generation. 

Two newly emerged virgin females were placed in a cage with 
unparasitizecl borers for oviposition. The progeny consisted of four 
males, which indicates that this species is capable of producing males 
parthenogenetically. 

Later, experiments were tried with two large wire cages, 61h feet 
square by 61h feet high, placed over plots of uninfested corn. To 
infest the corn with borers two methods were used: (1) Placing two 
or three grown larvae on each stalk of corn; (2) placing borer eggs, 
which had been laid on paper in the laboratory, in the crevices where 
the leaf sheath joined the stalk. It was :f/)und that It much heavier 
infestation resulted from the eggs. 

In.ohe of these cages 13 reared females. of Ipobracon. were p.laced 
and ill the other 26 field-collected females. Upon cuttmg open the 
corn in both of these cages only six cocoons were found. The adults 
flew about the top .of the cage. a good deal, indicating that perhaps a 
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large cage is not so suitable. for breeding purposes as the smaller 
cages: Not enough adults were obtainable, however, to give these 
large cages a fair trial. . 

LIFE HISTORY AND HABITS 

The. Ipobracon female inserts her ovipositor in the entrance to a 
tunnel~ stings t~e ~orer, and then lays an egg.. She~s. unable to select 
the pOInt of stmgmg or to choose any defimte pOSItIOn for the egg, 
. owing to the variable position of the borer in the tunnel. Females 
which appeared to be ovipositing have been noticed at the entrances 
to borer tunnels, but oli cutting open the cane or corn Immediately 
after the female left, it :was often found that there was no borer in 
the tunnel. It appears that the female must make a great many 
attempts for each borer actually parasitized, for the borers are often 
a. considerable distance from the entrance hole or have' already com
pleted development and emerged. 

The parasitic larva feeds externally upon the host borer at any 
point along its body, either ventrally or dorsally, by thrusting its 
mouth parts through the skin. Upon completing its feeding the 
larva spins a cocoon within the borer tunnel. This cocoon varies in 
size, depending on the size of the host upon which the larva has fed, 
the average being from 12 to 17 mm in length and about 4 mm in 
diameter." It is cylindrical, with blunt ends. The color ranges 
from light to dark tan, those formed in cane being darker than those 
in corn. 

"Record was kept of the period from oviposition to the emergence 
of the adult. Those adults which developed from eggs laid. between 
September 19 and 28 required an average of 45.1 days, the mean 
temperature during this period being 69.10 F. Those which de
veloped from eggs laid between November 12 and 16 required an 
average of only 25.3 days at a mean temperature of 78.50 Thus,• 

with the temperature approximately 10 degrees higher, only about 
half as much time was required in November as was required during 
September and October. 

IPOBRACON RDKAC WOLCOTT 

The only species of Ipobracon found to be parasitic upon Dia·, 
traea in Peru was I. 1i1n(J.c (fig. 6). It was very abundant in the 
coastal. area near Trujillo, and is known to be present from Lima on 
the south to Chiclayo on the north. Adults can be found during all 
the months of the year, and at times large numbers of them, both 
males and females, VT~re seen flying around corn and cane fields; 
at other times hundreds of males were seen flying about, but no 
female was visible. 

SHIPMENTS 

On July 9, 1929, a shipment of150 females and 316 field-collected 
,cocoons was made from Cartavio, Peru. The followin~ year, between 
July 7 and September 9, over 20,000 females were shIpped from the 
regIOn around Trujjllo to New York by boat and thence to New 
Orleans by train. In 1931, on. April 23 and May 7, consignments of 
4;069 and 1,794 adults, respectIvely, were sent by poat to New York. 
On May 8 the first shipment of adults by airplane was made, this 

';.'. 
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being from Trujillo to Miami, Fla., and thenc"e to New Orleans by 
train.~rom May 8 . to Sept~mber 4 a total of 32,200 adults were 
shipped by the air-and-rail route. These were subject to the changes 
in temperature encountered en route, whereas those shipped by boat 
wereI?laced in the artificially cooled vegetable room"of the ship. 

Durmg the first 2 years of this work the adults were shipped 
in tin cans 5% inches in diameter and 91;2 inches high. Several 
small holes were punched in the tops of the cans to allow circulation 
of air, and one large hole, stopped with a cork, was provided for 
introducing the wasps. Several small holes were also punched in 
the. bottom to allow ventilation and to drain off any wate~ that 

'might collect in the can. A 5-ounce bottle containing pure water 
was wired to the inside of each can. A piece of gauze inserted in 

FIGURE 6.-I/lobracon rimac, female. Xu. 

the bottle served as a wick, while a plug of cotton was held in place 
around this wick and over the month of the bottle by another piece 
of gauze. A small tin cup, about 1 inch long, one half inch wide, 
and one half inch deep1 was soldered to the inside of each can; and 
filled with granulated sugar for food. A small quantity of excel
sior was placed in each container to furnish a foothold and to allow 
the wasps to crawl about. Later, by using a crat~, without any cans, 
and improving the wat~r container, the percentage received alive 
was increased considerably. In one crate shipped by airplane and 
containing 1,000 wasps, 915, Or 91.5 percent, were received alive in 
New Orleans 7 days after being collected in Peru. From 22168 
females sent in cans, only- 1,409, or 6.4 perc::mt, were received alive, 
while from 15,895 sent III crates, 12,049, or 75.8 percent, were re
ceived alive. This crate was made of thin wood and measured 12 
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inches long, 6 inches wide, and 9 inches high, with solid eIids,.bot~ 
tom, and top. The two sides werecovilred with wire screening and 
:blackcloth, with three or four strips of wood to protect the sides 
from being damaged. A small til} cup containing graulated sugar 
was .nailed to each end of the crate and also a drinking fountain 
confaininga sponge and water. The wasps were placed in the crate 
through a I-inch hole made in the.top. . . 

.. _ The drinking fountain (fig. 7) cOI~sisted of a tin can, 4 inches by 
-:t:'1h inches by 1 inch, tightly sealed except for an opening three 
fourths inch high across oue side of the bottom. At this point 
was soldered a cuplike arrangement Ph by 1 by 1 inch, making the 

entire container L-shaped. In 
this lower portion a sponge was 
placed, which was kept moist by 
the water in the upright portion 
of the fountain. The tin was 
necessarily airtight, except for 
this opening at the bottom, so 
that the water would not run out. 
After the fountain had been 
filled and the sponge inserted, 
the fountain was inverted and 
nailed to the end of the crate. 

A total of 59,632 field-collected 
Ipobracon females were shipped 
during the three seasons, and 
from this number 16,161 were 
released in Louisiana (5). 

REARING llETHODB 

Females collected in the field 
readily oviposited upon borers 
in cane when placed in cages in 
the laboratory. The cages (fig.8) 
used were 20 inches square by 2 
feet high and were covered with 

FIGURE 'i.-Drinking fountnin used in • tt' 'tl tl b tt
shlppiug adults of IpobracolI· rilllae. WIre ne lng, WI 1 Ie O'-;:}1p 

made of solid boards. Pieces. 'c,:2 
cane infested with borers were leaned against the inside of the 
cages. Food in the form of a sugar and water solution was sprinkled 
on the top of the cage at least once each day. 

Of 19 females collected in the field on January 6, 1931, and placed 
in a cage with infested cane, 6 were still alive on February 1. 
During tbis time 42 cocoons were obtained; from these 10 females 
and 13 males emerged. A greater number probably would have 
emerged had not some of the cocoons been destroyed by ants. On 
February 12 an experiment was started with 5 females and 6 males, 
all of which had emerged recently. Canes with fresll borers were 
placed in the cage from time to time. The last female died on 
April 5,and during the intervening time 30 cocoons were obtained, 
which produced 18 males. No females were obtained, a fact which 
indicated that. no mating haq. taken place. A similar,',uifficulty was 
encountered WIth the Argentme speCIes. '. 
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, LIFE HISTORY 

, . Pieces ,of cane containing freshly inserted bo~ers were plac,e~ in 
a cage wIth field-"collected adults of Ipob'raeon 1"J-17WC. OVlposIhon3 
were obtained, and it waS found that the egg stage lasted lTom 2·'" 
to 48 llOurs. 

The female stings the borer and paralyzes it so that it is unable 
to crawl ·about, though it is still able to move its legs and mouth 
parts slightly. Several such parl,llyzed borers were kept under 
observation. None 
recovered; all be
came black and dis
eased und eventu
any died. 

The egg is 3 mm 
long and 0.5 mm 
wide and glossy 
white when first 
laid. It is :fastened 
by a mucilaginous 
substance at almost 
any point on the 
host larva. In one 
or two instances it 
was found adher
ing to the borer by 
only a small por
tion of the ventral 
face, the remainder 
of the egg protrud
ing beyond the 
body of the borer. 

Immediately after 
hatching the larvae 
move about over 
the body of the 
borer and soon start l~IGUnE S.-Type of cage used for rearing 111ObriJcoII 1'illlac. 
feeding, usually 
feeding at the same point until fully developed. It was noticed that 
a large proportion of the parasite larvae fed at the lateral and ven
tral areas of the host between the fifth and sixth segments, though 
the egg may have been placed between the legs or even dorsally. 

On April 14 a mass of silk was found in a vial containing a borer 
on which an Ipobracon egg had been laid on March 31. The Ipo
bracon larva had unsuccessfully tl'ied to spin a cOcoon. By April 
19 a white pupa was formed and on MRY 8 an adult male emerged. 
This particular individual required 38 days from deposition or the 
e~g to the time of emergence, but earlier in the season, under the 
hIgher temperatures of January, the time required for development 
was usually much shorter. In tllese experiments the borer tunnels 
were not disturbed until the parasite cocoon had been formed. Irl 
January it required 8 or 9 days from the time the egg was laid until 
the cocoon was formed, and the cocoon period was from 11 to 14 days. 
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Thus there was a total period of from 19 to 23 days from oviposition 
to emergence, when the mean temperature of the period was 80.20 F. 

The adult females of I pobracon nnw-c are 10 to 11 mm in length 
and the males are somewhat smaller. They are shining black, with 
the anterior three fourths of the abdomen dark red. The length of 
the ovipositor is slightly less than that of the body . 

. BASSUS STIGMATERUS (CRESS.) 

The wasp BasSU8 stig1natel'U8 was found in very smali numbers in 
Argentina, but in Peru it was more numerous, though never very 
abundant. It is a delicate species, both in the adult and in the cocoon 
stage. During the first season in Argentina 111 cocoons of this 
species were shipped to the United States, and the next year only 16 
cocoons, while none were sent from Peru. 

A cornfield was examined on December 10, 1931, near Chiclayo, 
Peru, and from a few of the cOrllstalks the following borer and 
parasite, material was obtained from an original borer popUlation 
of 72-40 apparently healthy borers, 7 borer pupae, 8 borers showing 
signs of parasitization by the fly PamtlLeresia claripalpis, 13 fly 
puparia, 1 Ipobracon cocoon, and 3 Bassus cocoons. Later 4 addi
tional Bassus females emerged from these borers. In this total of 
72 hosts, therefore, there was 9.7 percent parasitization by Bassus. 
This paras.itization, which was the highest found, occurred at the 
warmest ,season of the year, when this species appears to be most 
numerous. Among the 8 borers showing the funnel or the fly parasite 
P. elaripalpis on December 10, one produced a Bassus cocoon by 
December 27; from this cocoon a female emerged on January 4. 
In this single case of apparently multiple parasitization the Bassus 
proved to be the stronger. However, the fly is regarded as a much 
more effective parasite, and instances of multiple parasitization are 
very rare, owing to the limited number of the wasps. 

LIFF: HISTORY 

During November and the early part of December 1930 over 600 
borers were collected from corn near Trujillo. After being carefully 
examined for signs of parasitization, they were inserted in pieces 
of cane in a cage and later examined from time to time. The live 
borers found on splitting the cane were reinserted in fresh cane. 
From these borers 6 female BasBus luter emerged. One of these 
Bussus larvae was in the borer at least 8 days and another at least 
18 days without the host showing any visible sign of parasitization. 
In both. instances. the cocoon or the parasite was formed only 6 days 
later. The length of time spent in the cocoon ranges from a week 
to 10 days. 

Bas8U8 stignwte1'U8 makes It cocoon decidedly different from that of 
Ipobracon. It is thin, a transparent gra,yish-white, about 16 mm long 
and 4 mm in diameter, and tapers to pointed ends. It is extremely 
delicate and is difficult to handle without injuring the contents, 
whereas the Ipobracon cocoon is comparatively strong and not in
jured by handling. 

The female Bassus is about 9 mm in length and dark red. The 
body is much more slendel' than that of the Ipobracon and the ovi
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positor is longer than the body. No males of this species were 
reared or collect-ed. 

In Argentina this species passes the winter months in the first 
larval instar within the host borer. It is readily r:~en that the 
duration of this instar is the most variable and d6pends largely 
on the season of the year. The later larval instal' periods and the 
pupal period within the cocoon are very short. 

TELENOMUS (PROPHANURUS) ALECTO CWFD. 

The egg parasite J.'eZenomus alecto was not Immd in the Province 
of Tucuinan, though collections of egg clusters were mad.~. in search 
of it clurin~ th~ s~asons of 1~28-29 and 1929-30. ~ox (~) has re
ported finding It 1ll the Provmce on only one· occaSIOn. However, 
it was found to be present in fairly large numbers at Guemes, in 
the adjoining Province of Salta. 

Between February 18 and 21, 1929, collections of egg clusters 
were made nt Guemes, and 190 egg clusters were obtained in 9 hours. 
Only five scars were found on leaves indicatinO' where egg clusters 
had been washecl off, and no cluster was fouml that was not para
sitized at least in part. The failure to fimi unparasitized clusters 
may have been due to the fact that because of their light color they 
were considerably harder to discern on the leaves than were the 
parasitized eggs, which are black. In this lot of 1,709 eggs were 
943 parasitized egb'S in apparently good condition, 742 parasitized 
eggs from which the parasite had emerged, and 24 eggs not para
sitIzed. The parasitized eggs' included those attacked either by 
Trichogramma or by Telenomus. 

One hundred of these clusters obtained in Guemes were examined 
on February 26, amI each cluster was placed in a small vial and 
held for eme~·gence. There were 141 eggs from whicli parasites 
had emerged and 745 eggs which still contained parasites. From 
this material there emerged over 1,000 adults of T-richogra'lnm..a minu
tU1n and 75 of 'l'elenom:u8 aledo. 
. After emergen~e fOl!l' or five Telenomus i";ldividuals wer~ placed 
m a small glass VIal WIth. cane-borer eg~s which had been laId upon 
paper. Fresh borer eggs were suppbed on alternate days. No 
mating was observed, but oviposition took place, and later some of 
the eggs turned. black. Upon dissection, each dark-colored egg 
was found to contain one parasite. However, the writer succeeded 
in obtaining only one ndult from these eggs. This adult emerged 
on March 18 from a borer egg in which the parasite oviposited be
tween February 27 and March 2, thus requiring between 16 and 19 
days from the time of oviposition to the emergence of the adult, 
which is considerably longer than the time required for Tricho
gramma. On March 17, 36 black eggs were sent to New Orleans. 
Later, on May 13, 108 clusters were £(lrwnrded, 95 collected in 
Guemes and 13 in Tllcumlln. The majority of these were parasitized 
by Trichogramma, but a few appeared to be parasitized by Tele
nomus. No Telenotnus adults were obtained from this material, 
but Trichogramma emerged, showing that they at least were not 
l.-i.lledby the cold stora~~ en route. . 

In 1930 a few paraSItized egg$ were seen m Guemes about the 
middle of February, but collections were not made until the first 
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week -in March. .All the clusters obtained were examined under a 
binocular in order to separate those parasitized by Tele~onius from 
those.., parasitized by Trichogramma. Intable 2 are\ given the 
;es!;lHs of these exa:minat~o?s, In 520 .cl'l&erS, containing 5,118 eggs, 
12.D perce~~t were parasItIzed by Tncnogramml1 and 26.3 percent
by Telenomus. .. , 

"TABLE 2.-Relative parasitization of eggs Of Diatraea sacclul1'alis by TI-icho
gramtlUL minntw/t and by l'elenOliws aTecto, Guemcs, Argentina, 1930 

ParllSitized eggs 
Eggs 

SPl'Cies exam UnpllrasiUzed eggs 
ined Already Not yet Total 

t, emerged emerged 

Num~cr Number Percent Number Number Number Percent
Trfchogramma minutlLm________ _________ __________ __________ 1,530 2,182 3,712 72.5 
Tele1Ulmus aledo________________ __________ __________ __________ 451 893' 1,344 26.3 

TotaL________________ .___ 5,118 62 1. 21 1,081 3,075 0,056 98.8 

--~----~----~-----

From this material 80 clusters, containin~ 611 eggs parasitized 
by Telenomus, were sent by airplane from Buenos Aires to New 
Orleans on March 11. A few parasites emerged from this shipment, 
but did not oviposit on the borer eggs furnished to them. .Adults 
emerged from the esgs retained at Tucuman for rearing work, 
but they failed to OViposit, though they were kept under the same 
conditions as those of the previous year, when oviposition did occur. 

Later, during the first week of April, 1930, when 11, large number 
of parasitized egg clusters were examined at Guemes, not one was 
found to be parasitized by Telenomns. This species apparently 
reaches its peak of abundance about the middle of the growing 
season, much sooner than Trichogramma. That more are not found 
later may be due to the rapid increase of Trichogramma towards the 
end of the season. 

Telenomus is much larger- than rrrichogramma and only one 
individual emerges from a single Diatraea egg, whereas three or 
more Trichogramma usually emerge from one Diatrnea egg. 

Telenomus was found most numerous in Guemes, where Diatraea 
cl1/al'i Box was the prevalent host species. This host is much larger 
tlian D. 8arJclUL1'aU8, and it may bn that the eggs of the latter are 
somewhat too smull to provide sufficient food for TelenolIlus. This 
may explain why the parasite is not more abundant where, D. 8ac
clLamliB occurs alone. 

During the last half of J annary and the first week in February 
1931 some 15,000 Diatraea egg clusters were collected in Peru in 
the seaTch for Tele1W'llW,8 alecto. Of this number 4,634 were col
lected around Trujillo, 4,047 at Cartavio, 4,770 near Chiclayo, and 
1,622 near Cayalti. The majority contained parasitized eggs from 
which the parasites had not emerged, as the collectors were instructed 
not to bring in dried-up Ot' emerged clusters. From these egg clusters 
thousands of Triclwg1'a?nma 1l1!i1MttU?n emerged, but not a single 
Telenomus. 

Tewno?nUB alecto also occurs in British Guiana, Barbados, Trin
idad, St. Vincent, Santa Lucia, and Puerto Rico. 
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TiilCHOGRAMMA MINUTUM RILEY 

The familiar egg parasite TricMgranwUJ, nuinutwn was found 
to b~ prestmtinboth Argentina and Peru, but no special studies of 

. it were made; " . 
, noticed -in Argentina that the parasitization vaHed cou

in different sections' flurinO' the'same year and I..l.lso from 
one year to another. Durjni~ the first season TrichogralllliJa was 
very scarce inXucuman. T,talve egg clusters were found on Feb
ruary 24, 1929. One cluster had been parasitized by Trichogramma 
a,~d the parasites had emerged, borer larvae had emerged from 5 
clusters, and the remaining 6 cQnttiined larvae r(~ticly to hatch. That 
season it was .abundant at Guemes, whereas during the following 
season it was abundant in both localities. The percentage of parasit

.', ization was highest toward the end of the growing season. 
In Peru it IS usually very abundant in older cane, and the per

centage of parasitization is very high, but in young cane it is usually 
scarce. 

Normally 3 or more Trichogramma emerge from 1 Diatraca egg. 
In one case 14 were reared from 2 eggs of the borer. 

APANTELES XANTHOPUS (ASHM.) 

A number of small white Apanteles cocoons were found in split
ting open cornstalks in Tucuman for borel' parasites. More of these 
were found during the last of March and the first of April than at 
any other time, and the, majority of the cocoons were empty. 'Only 
one cocoon was found in each tunnel, and this tunnel was usually very 
small and very close to the side of the stalk. This would indicate 
that the parasite attacks the very small borers shortly after they 
eat into the stalk, or possibly even before they actually enter it. 

A few live pupae in cocoons were found, and from one collected on 
}<farch 28, 1929, a femllie emerged the next day. One collected on 
May 31 also produced a female some time later. These adults were 
determined by R. A. Cushman to be Apcmteles wa:ntlwpus (Ashm.) 

NEMATODA 

Five specimens of mermithids obtained from Diatraeao borers cut 
from corn in TUCHman were sent to Washington for and identified 
by G. Steii~er as H eWa1ncrl1l,is m:io}'o{lJlmpMdis Steiner. 

Four of these mermithids were found on February 5, 1929, in 
cane that had previously been infested with borers obtained from 
corn. The fifth was obtained on JlJ,nuary 16, 1929, from a borer 
that was found in corn on January ,9. Only '"l parasitic worms 
were found in more than 3,000 borers removed from corn and held 
for observation. It is evident that the percentage of parasitization 
by this species is very low. 

FUNGI 

Dead borers entirely covered with a white fungus were found in 
cane and corn in Argentina. Specimoens of these fungi were sub
mitted to Washington for identification. Vera K. Charles, of the 
Burf;lau of Plant Industry, stated that two species of fungi were 
present,but a species of Botrytis tentatively identified as BOPl'ytis 

J) 

\ ° 
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delaaroWii Sacco (family Mucedineae) seemed to be the predominant 
00& . 

Some; -borers that appeared to be healthy and had been placed 
in cane:developed a fungus. disease. This fungus was later identi
fied as MucO'l' botryoides Lendner (family Mucoraceae) by Miss 
Charles, who stated: "This species, or varieties of it, have been re
ported as parasitic, but this is our first experience with it. on this 
host, and therefore especially interesting." 
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TUCUMAN, ARGENTINA AND CARTAVIO, PERU 

FIGUnE 9.-l\lcnn monthly temperatures at Tucuman, Argentina, CartaYl~ Peru, and New 
Orlcnns, La. Tempel'ntures recorded for 10 years at Tucuman and I.:artavlo and for 
60 yellrs lit New Orlellns. 

The percentage of borers showipg fungous attack was very small, 
but when weather conditions are suitable such attacks may help 
considerably in reducing the borer infestation. 

CLIMATIC CONDITIONS IN THE MAIN FI'ELDS OF INVESTIGATION 

In comparing the monthly mean temperatures (fig. 9) of Tucuman, 
Argentina, Cartavio, Peru~ lind New Orleans, La., as shown in 
records covering a long perIOd of years, it is seen that New Orleans 
has a mean of 82.4° F. for its hottest month (July), while the 
mean for Tucuman's hottest month (January) is only 16.8°, or 
5.6° less. For the coldest month New Orleans has a mean of 54.5°, 
which ~s 0.9° colder than tl}e mean for Tucuman. However, in 
comparIng the extreme telllp(\ratures of these two places, Tucuman 
records UP, while New OrIellns records only 102°. In winter New 
Orlt;ans is several degrees colder than Tucuman, sometimes as low as 
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20° alid on very rare occasions still lower, while Tucuman seldom 
reaches a temperature lower than 26°. Cartavio, Peru, with 77.9° 
as its mean for the hottest month (August), is intermediate between 
New Orleans and Tucuman, being 1° warmer than the latter; how
ever, it never reaches the extremely high temperaturs of Tucuman, 
the maximmn being 100°. The mean temperature for the coolest 
month in Carlavio IS 63.6°, which is some 9° higher than that for 
New Orleans. The freezing point is never reached in Trujillo, Peru, 
the recorded minimum being 46°. 

New Orleans has a more or less even rainfall through the year, 
with an average of 4.7 inches per month. The warmer months of 
June, July, and August show a slight increase ovel' the winter 
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TUCUt.1AN , ARGENTINA 


FIGURE 10.-Curves comparing the seasonal mean monthly preclpitatloil at Tucuman. 
Argentina. with that at New Orleans, La. Precipitation recorded for [;4 years at Tucu
man and 83 years at New Orlellns. 

months. The average total rainfall per year (average for a period of 
83 years) is 57.3 inches. 

In Tucuman there are distinct wet and dry seasons, with approxi
mat~ly four fifths of the rainfall for the entire year occurring 
during the warm months from November to March, inclusive. From 
May to September, inclusive, the average rainfall is only one half 
inch per month. The average rainfall per year (average covering 
It perIod of 34 years) is 38.4 inches, which is 19 inches less than the 
average at New Orleans (fig. 10). 

The coastal district of Peru is said to be rainless, though there is 
a slight precipitation occasionally. Heavy mists often occur, and the 
air is humid rather than arid. No records showing the relative hu
midity are available for comparison with records of the other stations 
under consideration. . 
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AGRICULTURAL PRACTICES IN THE SUGARCANE DISTRICTS OF 
ARGENTINA AND PERU 

.. The agr~cultural practices u~ed in.growing and handling the sugar
cane crop m Peru and Argentma dIffer very greatly, la.rgely because 
of climatic conditions, 
. The length of the growing season in Argentina is similar to the 
length of that in Louisiana, about 7 months; in both .there is a 
non growing period due to low temperatures. The Argentine grind
ing season usually lasts about four montl1s, beginning the middle of 
Mayor the first part of June, and extendilig into September or 
October, at which time the heavy rains begip, and the roads become 
impassable for the heavy 2-wheeled carts used to carry the cane frol11 
the field to the mill. In Argentina the cane is cut "white" 01' 
unburned, stripped, and topped, and later the trash is burned. In 
the northern portion of the cane-growing section irrigation is 
largely practiced, but farther south less irrigation is used, and the 
crop there is dependent on the actual minfall. 

In Peru the growing season is continuous, as the temperature never 
reaches the freezing point. However, the cane grows very little dur

o ing the cool season and requires from 14 to 20 months to mature. 
The grinding season also is continuous, and the mills shut down 
only for necessary repairs. Here the cane is " fired" to eliminate 
the work of stripping. It is then cut an(1 topped~ and loaded on 
railroad cars which are run into the fields on portable tracks. 
Sugarcane culture is entirely dependent on irrigation from the 
rivers, which have their sources in the mountains; no rain falls in 
the cane-producing section. Cane, as ",,,ell as all other cro.ps in the 
coastal region of Peru, is grown only in the valleys through· which 
water comes down from the mountains. 

In Argentina practically no use is made of commerc.ial fertilizers, 
whereas in Peru a very large quantity of guano is used. The vari
eties of cana grown in Peru, the soft kinds such as Bourbon, Crista
lina, and Caledonia, appear to be more extensively attacked by the 
borer than do the hard P.O.J. 36 and 213 varieties grown in Argen
tina. It is also thought that in some cases in Peru an excess of 
fertilizer and water has made the cane softer and thus more readily 
damaged by the borer. 

SUMMARY 

Eleven species of parasites, including a nematode and two fungi, 
were found attacking the sugarcane borer (Diat1'aea saeeharalis) in 
Argentina and Peru. The insects include 2 species of flies (1 dexiid 
and 1 tachinid) and 6 species of wasps (4 braconids, 1 trichogramma
tid, and 1 scelionid). 

The dexiid fly Patl'athel'esia cZmipalpi.s is the most common para
site, both in Argentina and Peru. It has several generations a 
year in both countries, and the parasitization in the young cane 
(dead hea.rts) was found to range from 2 to 74 percent, with an 
average of about 32 percent. The percentage of parasitization in 
the older cane was found to be considerably lower. The climatic 
conditions under which this Bpecies lives in Argentina are similar to 
those of Louisiana. A total of 637,063 puparia were shipped from 
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Argentina and Peru during the three seasons. Ten secondary para
sites were encountered. 

The tachinid Lesldomima jaynesi was found only in Tucuman, 
Argentina, and in very small numbers. It appears to be localized, 
and not enough specimens were obtainable for study or shipment. 
Its. life history is apparently slmilar to that of P. alaripalpis. 

Two species of Ipobracon were found to be parasitic upon Dia
traea larvae; l. tuetbman'1JJ8 in Argentina, of which 421 cocoons and 
235 adult females were shipped during the first two seasons, and 
I. rimao in Peru, of which 59,632 adult females were shipped during 
the three seasons. Although I. 1inuLC was present in large number:,;, 
in the cane fields, it never caused great parasitization. 

Bassus stignwte?w,s was found in small numbers in both Argentina 
. and Peru and only during the warmest months. On one occasion 
parasitization by this species was found to attain 9.7 percent Only 
127 cocoons of this species were shipped from Argentina during the 
first two seasons. 

A scelionid, Telenonws aleoto, was found in fairly large numbers, 
but only in the Province of Salta, Argentina, where Diatmea dYa1'i 
occurs. This parasite will attack eggs of D. saaahamlis and develop 
in them, but it was not found in eggs collected in localities where 
only D. saaol~a1'alis occurs. In 1929, 36 Diutraea eggs parasitized 
by this species in the laboratory and 108 field-collected parasitized 
egg clusters were sent to New Orleans. In 1930, 80 field-collected 
clusters containing 611 eggs pn.L'asitized by this species were sent by 
airplane. 

:l'1iahogm1nma 17~inu;t;wm. occurs in both Argentina and Peru and 
is quite effective, although it does not accomplish a high degree of 
parasitization until the latter part of the season, which is also true 
of this parasite :in Loui&iana. 

Only two adults of A1Jantele.s wantlwpus were reared from cocoons 
found in small borer tunnels. 

A few of the nematodes HeWa1ne?'lnis 1nwl'oampMdUi were reared 
from borers :in Argentina. The percentage of parasitization was 
extremely small. 

Two fungi were found, Botrytis delaC1'oiwii and MUOO1' Dot1'yoides, 
but both are apparently of minor importance. No special effort 
was marlc to ship borers covered with fungus other than those sent 
for identification. 
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