Mating behavior of the mahogany shootborer, Hypsipyla

grandella (Zeller) (Lep.: Pyralidoe)™ — & =

HOLSTEN, R I GARA®®

COMPLENDIO

lvetigaciones de labovitorio con edultos de M grandella sedalar que cada

froentbia prodyce 320 bueres cur 3.6 diag de
le espermetifora del macho. Lor wachor

aviparciin La bambia apaiceda no abserb:

del bevienador apmean wna sola vez o)

nochs pera pacden rolven a afieai en g nochy ignicnte Lav bembras, por el otio lady

apeican xua sofy vez, despads oD cadd dejan o povicion do Heiiada

Intindnction

HE mahogany shootborer, Hypsipyla  grandella

(Zellery, is a devastating insect pest of Spanish

cedar ( Cedielo spp ) and mahogany ( Swvercariz
spp ) plastation in the American tropics. Most planta-
von cfforts in the last 90 years have been abandoned
due to repeated shootborer attack (3). Damage occurs
us larvae bore into stems and terminal shoots of young
plants and s a result, height growth is interrupted
and tize form diastically altered  After continual attacl,
tice stems are so distorted that their prospect of grow-
ing into timber-size trees with merchantable logs is
minimal

Biological and behavioral studies of the shoothore
vere done by Ramirez (12) and Roovers (14), host
selection studies by Grijpma and Gaia (5) and Gam
of ol ()5 and observations on adult behavior and phe-
romone  production by Sliwa and Becker (16} and
Plobstenr and Gara {10)

Srveral lepidopteran species are mualti-maters while
females of other species sefdom mate twice (2} The
multi-mating capabilities of M grandefls are unknown.

External and intesnal morphological description of
H o pramdelle genitalia and reproductive otgans  have
baen provided by Heintich (7)), Becker (1), and Lara
(rey Laa (11) described spermatophore production
end tranzfer, but the ultimate fate of the spermatophore
is unknown. The spermatophore in many lepidopterans
is ultimately digested by a proteolytic secretion from
the bursal wall (173, In fact, the presence of protei-
nase within the bursa of Gallerie spp (Pyralidac) has
been shown (13)

1970

{7 Study suppotted By a Doweh Government grant ta study [ pras-
della and by WS T oprant po DEBTS-13045

Co-conrdinators of the Imer-Amutican Workisg Grown oo Hapd
prfn, College of  Forest Resourees. Universin of  Woshingion
Seattle 98195

Recetved for publication Docember th

Female H grandella wre capable of depositing 109 4
fertile egps under laboratory conditions (&) Samanicgo
and Stersinga (15) obtained an average of 2107 fertile
cops per famale with an improved seasing system How-
ever, the temporal distribution of fertile and infertile
cgg 15 unknown,

We present observations and data on fecundity,
spermatophore tetention, and multi-mating capabilities
of H prandella under laboratory conditions

Alareiialy and  Methods

Laboratory studies were conducted in facilities ad-
ministered by the Forestry Department of the Tropical
Agricultural Research and Training Center (CATIE)
located i Turrialba, Costa Rica Insects used in this
ctudy were obtained from an artificial searing main-
tained by the Inter American Working Group on
Hyporpyla ab Forrialba (8)

Reeently emerged H o gprawndella of both sexes were
placed in 90 % 90 % 90 cm outdoor mating cages
that stoad 1/2 m above the ground  After two days
the females were removed and placed in small plastic
boxes Hned with papa toweling; to feed the moths,
this toweling was soaked with & 5 per cent sucrosz
sofution  The towels weie removed daily, sel aside
for 24 hours and then checked for infertile and fertile
cngs Fertile eges were identified by their reddish color
-infertile eges remain whitish

Upon death in about eight days, cach female was
dissected and the presence or absence of spermatophores
determined Spermatophore data wa; obtained from <0
feomales. 2 replications of 20 moths each

Laten, 30 mated females-—3 replications of 10—and
A0 wnrmated males were placed 0 a outdoor mating
e After <08 houors the females were removed, their
reproductive tracts extracted and checked for spemato
phores As a control, 37 virgin females (3 :eplications
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of 15, 11, and L1, respectively) together with «0 un-
mated males weee placed in another cage Two days
later these female were taken from the cage, dissected
and checked for spermatophores.

Sliwa and Becker (16} determined that virgin
females asswmz a calling position between 0100 to
0400 hours; we wished to ascertain of mated females
aleo call Accordingly, 13 mated females were placed
in an outdeor mating cage and watched to see if they
called. The moths were observed hourly from ¢100
to 0400 uatil death

Male mufti-mating studies were carried out by roe-
ing M. grandella pupae and adults in a Biotrenctte
Mark 11 (TM) environmental chamber held at 21°C
and RH of 7590-80% A reversed light-dark cycle was
uszd (9) which resulted in & 0430- to 1620-hour fcoto-
phase  Adults were allowed to mate and the copulating
pairy were removed  Twenty-three mated maies, one
male per two virgin females, were placed in 1373 x
¢ 25 om. cylindrical remate cages (Fig 1); cach cage
was supplied with colton soaked in & 5 per cent sucrose
solution The remate cages then were placed in an
cnvironmental chamber also set to a 20°C--75%-80%
RH regime The moths were checked hourly from 1300
to 1500 hour; for time of mating After 36 hours the
females were dissected to see if spermatophores were
present. As a control, 15 unmated males were placed,
toper 2 virgin females, in remate cages They were
allowed to mate for 3 days; the females were checked
later for spermatophores

To determine if males mate more than once per
cvening, 15 recently mated males were placed with
virgin  females in remate cages; the female; were
removed at the end of the scotophase and checked
for spermatophores.

Results and Discnssion

In tests where recently comerged moths were allowed
to mate and reproduce, 40 females oviposited 12,799
fertile and 1,222 infertile eggs. About 85 per cent and
80 per cent of the fertile and infertile eggs, respectively,
were faid by the fourth day; an increase in infertile
cups was seen by the last day (Fig 2} The 320 fertile
cgps/female is considerably higher than data presented
by Samaniego and Sterringa (15) We feel this increased
production is due to domestication of the artificially-
reared Hypsipyla population. Over time the population
has become better adapted to laboratory conditions. This
chiange not only is retlected in superios egg production
but also in the probabie degeneration in quantity and/or
quality of pheromene production and, perhaps, in abi-
lity of moths to disperse and respond to host selection
cues

Thisty-eight of forty females that were mated for
the first time had a single spermatophore, one had
two, and the other had remnants of ¢ deformed spee-
mutophore case Apparently H. graudella do not absorb
the spermatophore material OF the 30 previously mated
females that were allowed to remate, 26 had | sper-
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mataphore cacly, 2 had none, and each of the other 2
motls had 2 spermatophore cases These results indi-
cite that shootborer females mate only once Similarly,
36 females of the control group (37 virgin females and
40 malcs) only had one spermatophore cach, but onc
of the females did have 2 spermatophores The rare
sccurrence of females with two spermatophores prob-
ably indicates that these moths received two spermu-
tophores from one male; an occureence observed by
J € Sdnchez (pers comn 1976)

In general, H  grandella only assume a calling po
s’tion once as enly one out of the thirteen mated moths
resumed calling on the third evening after muating
Morcover, this female called an hour later than peak
calling time

mated males remated
accordingly, about 9

Seven of the twenty-three
again and two for a third time;
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per cent of the males remated. Only 7 per cent of the
“control group” males mated more than once, 20 per
cent mated once, and the remaining males never mated
The low mating success of treated and control males is
attributed to the confined agea in the remate cages,
poor air circulation, and a resultant high mortality; 60
per cent of the treated and control males died aftec
three to four days in the remate cages However, fe-
males, mated with previously-mated-males, did oviposit
fertile epps. These matings occurred between 1300 and
1430 hours

We found that males mate only once per evening
cven though the 15 males thus tested theoretically could
remate during the same scotophase This potentiality is
based on knowledge that H. grandells mating, in 2
seversed light-dack cycle, takes place about 1430 hours
The copulation process per se takes about two hours
(16), thus males would be available for mating before
the scotophase ended, 1630 hours But, by this time,
most females cease calling and the photophase is
about to begin

The multi-mating potential of males is beneficial to
the generally fow and scattered H. grandella population:
1) males can partition their energy into two or more
cycles of dispersal, mate-finding, and spermatophose
production; (2} femaies, on the other hand, mate anly
once and can devote their energy to dispersal, host
selection, mating, and maintaining a high fecundity
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Notas y Comentarios

Fuentes de Dtevatirt sobre snelos tropicales

L oinsestigador agricola 3y o estudinnte que Inician la
hisqueda Je Bteratura sobre satema tionen peneraimente una
e por donde comenzar La experiencia les enseia cudles son
las revistas primarias en las que se publican los trzbajos de
su-especialidad  Tambiée, fas grandes revisicnes de [iteratura,
hechas por especialistas de nota, pueden scAalarle cudles revis-
tas publican tos articelos mids importantes sobre [a materix.

Une de esas revisiones, amplias y profundas, ha sido rea.
fizada por ¢l Dr Pedro Siachez, en su libro recientementu
publicado  Properties and management of soil in the tropics,
obra de pran importancie para ¢l conocimiento de los suelos
tropicales Ei autor ha trabajado en América Lating, en Filiph
nas voen Africe v ha sido profesor en la Universidad
North Caroling Las numerosas refercncias del libro reflejan
esta familiaridad con diversos continentes. v evitan la falla
de muchos libeos sobre ¢l tropico en que la literatura latine-
smericant, por cjemplo, os en gran parie ignorada Se reco-
noce que este libra del Dro Sdnchez ticne, ademds de sus oteos
méritos (Cf Tarrialba 27:186). la mds completa coleccidn de
referencias sobre suclos tropicales entre las obras publicadas
e las Glimas déeadas

TFueden ser de Interds, por consiguiente, examinar cud.
les revistas s¢ han eitado mis en este libro, pues ello daria
vna idea sabre los canales por fos que se han trasmitido las
contribuciones tmportantes sobre suelos tropicales que el auton
ha utilizado en su obra. A continuacion copiamos la fre
cuencia con que aparccen las 15 revistas mds citadas, v oel
namere de qpitulos on que se las mencionan

Referen-
ciay  Capitulos

1. Seil Science Socicty of

América, Procecdings 95 12
2 Soil Science 55 12
3. Plant and Sail i3 H!
4 Tureiatba ‘ . 2 12
5. Agronomy Journal s 12 10
¢ Journal of Agricultural of the

University of Puerto Rico 39 6
7. Tropical Agricultuee 38 n
8 Journal of Soil Science 33 G
9 Agronomic Fropicale 32 9
10 East African Apricubture and

Forestry Journal . 32 6
11 Empire Jourmal of Experimental

Agricultuee e e 24 8
12 Cxperimental Agricufture . . 2 9
13 Journal of the Indian Society

of Soil Science . .. 23 9
i Austeglisn Journal of Agricudtural

Rescarch o i9 3
15 Bragantiz ... . . L . 17 8

Lsta poesicidn de Tarriadlie después de las tres revistas nuis
importantes de suclos, dos de Estados Unidos y una de Ho-
lnada (Pl and Swily, pueden indicar ¢l vidor de la revista
del IICA como fuente de literatusa primaria sobre suelos
del trapico Refleja también la contribucidn 2 ln ciencia que
realizd el cxcelente cquipo de investigadores sobre suelos que
se formd en fos novecientos sesenta en fa Escuela pam
Graduados del [ICA on Tuerialba, Costa Rica. Sus miembros
publicaron muchos de sus mejores teabajos en Tarvialba v osus
nombres son familisres 3 nuestros lectores Nuestras pdginas
se han visto honradas con los nomhbres de M Blasce. ' Borne-
misza, H W Fassbender, W Forsvthe 5. A. Gavande, R
Guerrero, F. Hardy, K. Ipue, E Krox, F. Maldoaado, |
Martint, L. E Miller, J A Palencia y otros mds, miembros
de aquel equipo v que son citados por ¢l Peofusor Sdnchos
en su ibro
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Frederivé H n’l'./rl. 18891077

Aunque Lo mayor parte de se vida la past dedicado a [a
investipacion v la ensefanza en ¢l Caribe britdnico, desds
su base en & Aupustine, Trinidad  su infleenciz se extewn
dio: a todo of trdpico americano, convertiéndose en uno
de los mis nowbles especialistas del mundo en suelos tro
plales. En reconocimiento a su labor. e gobierne inglés le
confiric ¢l grado de CRE (Commander of the British Empire)
en 1932y fue hecho Micmbro honorario del Imperial College
of Tropical Agriculture (ICTA)  También fue designado
miembre honorario svitalicie de la International Society of
Soil Science, compartiendo  este honor con sole cinco otros
vspecialistas en suelos en el momente de su cleccion

Nuacide cn Bradford, Yorkshire, estudid en Cambridge,
v oinicié su labor docente en Barbados, en el trépico ameri-
ricano que o dejarla en el resto de su vida  Después de
senvir en Ipglaterra durante o primera geerra mondial, en
urt Fibrica de productos quimicos reingress 2 la Universidad
de Combridge para continuar sus estudios en agricubtura
Regresd ol Cartbe v oentrd en ¢l cucrpe docente de ICTA
desde donde hivo sus principales contribuciones cientificas
la ciencia del suelo

Su enfoque original consistié en considerar la planta el
sucdo v In atmdsfera como componentes de un solo sistema.
La estructura del suelo, su contenide de agua y de aire, y ¢
csnacio radical resultente fueron para ¢ de mayor importan-
cin, no menor a fnonateraleza genética de la planta o el
conteniclo de nutrimentos  disponibles. Este concepto,  parti-
cularmente importante en el caso de plantaciones arbdreas como
¢b caeno, fo conduio o subravac la importanciz de mantener
las capas superficiales orginicas del suelo

Iste enfoyue weoltpico no impidid que dedicase mucho
de su ticmpo a fa cienciz bisica del suelo v a los recono.
cimientos de suelos caribefios, El resultado fueron unos trece
informes sobre ln mayoria de las Antillas, conacidos inter-
micionaimente como  los Libros Grises v gue se consideran
todavia hidsicos como obras de consulta  Recientemente, se
recordd que ¢l Profesor Hardy fue uno de los primeros cien-
tificos, posiblemente el primero, en criticar fo que se ha
Hamado Lx “exageracion lateritica’ (CF Turrialba 25:217), a
sefialir que Ios lateritas ocupaban solo upa limitada extension
un fos tropicos

A suoretire en 1956, fue contrztado como consultor en
vacze: en ol 1TCA, Turrialba, Coste Rica, dentre de un come-
nie on los organismos de avuda téenica del gobicrno de
Estados tnidos Twve entonces oportenidad de visitar In ma-
yor parte de las regiones tropicabes de América Sus informes
v publicaciones de esa época, en gran parte sin publicar,
cubren aspectos muy  diversos tales como of “Cerrado ' de
Brasil, la sombra del cacao v la intercepcion de fa Huvia,
suclos de cacao, En ese periodo publicod el "Manual de Cacao™
abra de consubta muv difundida, asi como sus libros "Suelos
Tropicales” v “Edafologia Tropical”, de los que o 1ICA
planeaba uny nueva edicién en ¢l mamento del fallecimiento
del Frofesor Huardy el 9 de abril de 1977

I o ecampo personal, ¢f Profesor Mardy seri recordado
por la ayuda que sicmpre presté a estudiantes y colegas con
sus consejos, criticas ¥ opiniones, que siempre tenfan ¢! res.
palde Je su vasta experiencia, sus amplios conocimientos y su
bucna voluntad.

Prblicaciones

Retistv de fwrestigacionss T Instituto Nocoosl de o
Pesea. de Cuba, ha iniciado en 1975 la publicacién de Reriser
de Tmicitigacidn, Grpann del Centro de Investigaciones Pes-
queras Bl prismer ndmero tiene estudios sobre afloramientos
en o Banco de Campeche: sobre of ictioplancton del mismo
lugar: vy una evaluacion de la pesca de bonito en el oeste
de Cuba. La direccion es: Avenida Primera, ¢/24 y 26, Mi-
ramar, La Habana



