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L A E L I U S  UTILIS  [HYM.  : BETHYLIDAE] ,  

A P A R A S I T O I D  OF A N T H R E N U S  F U S C U S  [COL. : D E R M E S T I D A E ]  
IN IOWA(~) 

J. W .  MERTINS 

Depar tment  of  En tomology ,  I o w a  State Univers i ty  Ames ,  I o w a  50011 U.S.A. 

Larvae of A nthren us fuscus Olivier, an Old World dermestid beetle, are establis- 
hed in Ames, Iowa, and are parasitized locally by the native bethylid wasp, Laelius 
utilis Cockerell ; this is a new state record. Life history and new host information for 
L. utilis is presented, as well as morphological and biological means for differentia- 
�9 ting it from L. pedatus Say of similar appearance. 

KEY-WORDS : Laelius utilis, morphogical and biological characteristics. 

An Old World dermestid beetle, Anthrenus fuscus Olivier, is established in several buil- 
dings in Ames, Iowa, including the Insectary on the Iowa State University campus (Mertins, 
1982). Larvae of A. fttsCZtS w e r e  refractory to attack by a Wisconsin bethylid wasp parasi- 
toid, Laelius pedatus Say, recovering from the venomous sting within 24 to 48 h (Mertins, 
1980 ; Mertins, 1982). 

Periodically, individual female Laelius wasps resembling L. pedatus have appeared in the 
Insectary Building. The 1st of  these was found 17 November  1979 associated with a paraly- 
zed A. fi~scus larva ; 2 more living and 1 dead specimen were collected since. Each living 
female was challenged with A. fuscus larvae, which always were readily attacked and pro- 
cessed for oviposition. Unexpectedly, however,  the paralyzed beetle larvae showed no sign 
of recovery from the parasitoid's venom. Table 1 shows several other biological, behavioral, 
and morphological discrepencies from the description of the life history of L. pedatus (Mer- 
tins, 1980), and these differences lead to a question of the identity of  the Ames specimens of 
Laelius. 

On the basis of  Evans'  (1978) key, A. S. Menke (pers. comm.) in Beltsville, Maryland, 
identified the Ames insects as L. pedatus, but agreed that, based on comparisons with 
known specimens, the  determination was open to question. Specimens were sent to 
Howard  Evans at Colorado State University, Fort Collins, and he (H. E. Evans, pers. 
comm.) agreed that their identity was a problem. He suggested that the lack of ftrm charac- 
ters for separating Laelius spp. may make biological differences more useful than morpholo- 
gical information and, further, that the Am~s insects probably are L. utilis Cockerell with 
unusually pale legs (at least in the females). To generalize from the morphological informa- 
tion in Table 1, one might say that the appendages of  L. utilis are consistently darker than 
those of  L. pedatus, and the Ames insects agree very well with Cockerell 's (1920) original 
description. 

( 1 ) Journal Paper N ~ 10661 of the Iowa Agriculture and Home Economics Experiment Station, Ames, IA 5001 I. Project N ~ 2259. 



66 J. W. MERTINS 

TABLE 1 

Morphological, behavioral, and biological characters usefid in differentiating studied populations 
of  Laetius utilis and L. pedatus 

L. UTILIS L. PEDA TUS 

1. All coxae in both sexes black 1. 

2. Legs of male rufotestaceous beyond the coxae 2. 
with meso- and meta- thoracic legs somewhat 
infuscate, and all femora dark ; legs of female fer- 
ruginous beyond coxae, with femora and tibiae 
variably infuscate, especially on meso- and meta- 
thorax 

3. Forewings with distinct apical infuscation, dar- 
kest in female 

4. Labial and maxillary palps lightly infuscate 

5. Antermal scape, pedicel, and I st flagellar segment 
ferruginous in female, with rest of flagellum dark 
brown ;. male antenna wholly dark brown, except 
pedicel sometimes paler 

6. Copulation position (after genetalic linkage) with 
male above the female, sometimes grasping her 
abdomen with one or more pairs of legs and with 
his thorax parallel to her abdomen, or with his 
body axis vertically at 90 ~ to her body axis and 
grasping her at most with his hind legs and clas- 
pers 

7. Depilation pattern on the ventor of the host 7. 
usually extending across only first 3- abdominal 
sterna, occasionally partly onto the 4th ; caudal 
hastisetae often incompletely removed 

8. Suitable hosts include : Anthrenusfitscus, A. ver- 8. 
basci, A. flavipes LeConte, Trogoderma variable 
Ballion, and T. inclusum LeConte [as T. versicolor 
(Creutzer) in Evans (1978) ; occasional temporary 
interest and brief, but unsuccessful, attempts to 
sting larval Thylodrias contractus Motschulsky] 

Coxal color varying from very dark brown to tes- 
taceous ; front coxae always darkest ; middle and 
hind coxac always at least partially brown or tes- 
taceous, especially so in the male 

All legs testaceous beyond coxae, brightly so in 
the male but slightly rufous in the female 

3. Forewings hyaline but sometimes faintly to 
moderately infuscate in female 

4. Palps testaceous 

5. Antennal scape, pedicel, and 1st flagellar segment 
testaceous in female, with remainder lightly infus- 
care ; male antenna wholly testaceous, with slight 
infuscation apically 

6. Copulation position end to end with male inver- 
ted (see Mertins, 1980) 

Depilation pattern on ventor of host extending 
posteriorly as far as the 5th or 6th abdominal ster- 
num, caudal hastisetae substantially removed 

Suitable host : A. verbasci [ready attack, but 
venom only temporarily effective on A. 
fuscus;occasional attack on 4 spp. of Trogo- 
derma with rare partial success ; unable to attack 
A.flavipes (Ma et al., 1978): little or no interest in 
Attagenus megatoma (F.) or 7". contractus] 

I n  a d d i t i o n  to  t h e  b io log ica l  a n d  b e h a v i o r a l  d i f f e r ences  l i s ted  in  T a b l e  1, t h e r e  a re  o t h e r  
p o s s i b l e  d i spa r i t i e s  b e t w e e n  t he  2 Laelius species .  A l t h o u g h  t h e r e  is c o n s i d e r a b l e  va r i ab i l i t y ,  
f e m a l e  L. utilis t e n d  to  depos i t  t h e i r  eggs  o n  t h e  h o s t  in  a s l igh t ly  d i f f e ren t  p a t t e r n  f r o m  t h a t  
s e e n  in L.  peda tus  ( M e r t i n s ,  1980).  In  t h a t  spec ies ,  t h e  I st  egg  o c c u r s  m e d i a l l y  o n  t h e  hos t ,  
s p a n n i n g  t h e  j u n c t u r e  o f  t h e  m e t a t h o r a x  a n d  t h e  1st a b d o m i n a l  s t e r n u m  ; t he  2 n d  a n d  3 rd  
eggs  o c c u r  b e h i n d  t h e  1 st  and ,  r e spec t ive ly ,  to" t h e  r i g h t  a n d  left  o f  t he  h o s t  m id l i ne .  Typ i -  
cal ly,  t h e  f e m a l e  d e p o s i t s  3 eggs  p e r  A n t h r e n u s  h o s t  (X = 3.4, n = 62) as in  L. pedatus .  T h e  
a c t u a l  n u m b e r  o n c e  a g a i n  v a r i e s  ( w i t h i n  l imi t s )  a c c o r d i n g  to  t h e  size o f  t he  hos t ,  b u t  t he  
m e a n  is l a r g e r  fo r  L. utilis (cf. 3. I in L. pedatus)  o n l y  b e c a u s e  m o r e  l a rge  h o s t s  (i.e., 
50 % > 4 .0  m m  in  l e n g t h ,  ) (  = 3.9 m m )  w e r e  e x p o s e d  in  th i s  s tudy .  O n e  l a rge  Anthrenus  
h o s t  r e c e i v e d  5 eggs ,  a n d  3 s m a l l e r  l a r v a e  (i.e., < 3.3 r a m )  r e c e i v e d  2 eggs  each .  (A t t acks  o n  
l a r g e r  Trogoderma spp.  l a rvae ,  u p  to  7.6 m m  in  l e n g t h ,  r e s u l t e d  in  5 o r  6 eggs  p e r  hos t ) .  T h e  
1st egg  is a l m o s t  a l w a y s  p o s i t i o n e d  l o n g i t u d i n a l l y  a c r o s s  t h e  v e n t r a l  j u n c t u r e  b e t w e e n  t he  
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metathorax and the 1 st abdominal segment and with its anterior-most end immediately adja- 
cent to one of the host metathoracic coxae. The 2nd egg usually is deposited symmetrically 
across the host and adjacent to the other coxaor  a bit more posteriorly. The 3rd egg typically 
occurs medially and posteriorly on the host, spanning the length of the 1st abdominal ster- 
num or the juncture between the 1st and 2nd segments. When a 4th eggs is laid, it occurs a 
bit more posteriorly and either to the right or left of the 3rd. Almost invariably, only the last 
laid egg was a male, and the sex ratio of completely successful 3 and 4 egg clutches of prime 
females was 2.4 females : 1 male ; of 25 such broods observed, only 1 provided 2 males and 
1 female. 

Sufficient dermestid larvae were available to challenge 2 mated female L. utilis with a 
continual sequence of hosts throughout their lives. One female lived 56 days, paralyzed and 
prepared 27 hosts, and laid 81 eggs on 26 of  them. The other female lived 40 days, paralyzed 
20 hosts, and laid 62 eggs on 19 of  them. Each female died without ovipositing on the last 
host that she paralyzed. The latter female behaved and functioned normally up to the end, 
but the former deposited a clutch of 4 all-male eggs on the 15th host and produced no female 
offspring thereafter. On the 22 host, she began to lay only 2 eggs per host. Neither female 
had any access to food or water, although each of them chewed the anterior abdominal ster- 
num of 1 of their respective hosts sufficiently to injure it and explose some hemolymph that 
presumably was ingested. 

Finally, unlike the observed bivoltine life cycle of  L. pedatus (Mertins, 1980), no dis- 
tinctly prolonged prepupal dormancy occurred in the cocoon of  any generation of L. utilis. 
The culture passed through 7 complete generations in 1 year, with a life cycle time (oviposi- 
tion to adult emergence) as short as 35 days in mid-summer and as long as 57 days in mid- 
winter. The average elapsed time between completion of the cocoon and adult emergence 
for all observed parasitoids was 33.0 days, with a minimum of 24 days in mid-summer and 
a maximum of 45 days in mid-winter. 

To my knowledge, these observat{ons constitute the 1 st published account of life history 
and extensive host information for L. utilis, establishing that the Nearctic wasp readily 
accepts and attacks the adventive hosts, .4.fi~scus and A. flavipes LeConte. Both these species 
show nearly complete physiological, physical, or behavioral resistance to attack by L. peda- 
tus. This work also establishes a new state distribution record for L. utilis, the 1st from 
northcentral U.S.A. Voucher specimens are depostied in the Iowa State Insect Collection 
and in the collection of H. E. Evans at Colorado State University. 
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Rt~SUMI~ 

Laetius utilis [Hym. : Bethylidae], parasitofde d'Anthrenus fuscus 
[Col. : Dermestidae] en Iowa 

Les larves d'Anthrenusfitscus Olivier, dermeste de la region palearctique se sont implantees a Ames,  
en Iowa et elles y sont  parasitees localement par  un  bethylide indigene, Laelius utilis Cockerell ; c'est la 
prerniere men t ion  qui en  est faite dans cet Etat. Des inforrnations sur le mode  de vie et les nouveaux  
h6tes de L. utilis sont  prdsentees ainsi que des rnoyens rnorphologiques et biologiques pour  le diffdren- 
cier de L. pedatus Say, sirnilaire d'apparence. 
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