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P R E D A T I O N  BY X Y L O C O R I S  F L A V I P E S  

[HEM. : A N T H O C O R I D A E ]  : 

I N F L U E N C E  OF STAGE, SPECIES A N D  D EN S ITY  OF PREY A N D  OF 

STARVATION AND D E N S I T Y  OF P R E D A T O R  

G. L. LECATO 

Stored-Product Insects Research and Development Laboratory, Agric. Res. Serv., U.S.D.A.,  Savannah, 
Georgia 31403, U.S.A. 

When the efficacy of the predaceous bug Xylocorisflavipes (REUTER) was tested 
in the laboratory as a biological control agent against stored-product insects, it 
attacked eggs more than larvae, pupae, or adults and early-stage larvae of 
Tribolium castaneum (HERBST) more than late-stage larvae. The predator also 
killed more larvae of T. castaneum than larvae of Attagenus megatoma (F.). The 
density of predator and prey regulated the capture rate of the predator. Predation 
by X. flavipes was uninfluenced by starvation for as much as 96 hr. 

JAY et al. (1968) and PRESS et al. (1975) reported that Xylocorisflavipes (REUTER) 
showed promise in suppressing populations of stored-product insects. LECATO & 
DAVIS (1973) found that X. flavipes killed significantly more of certain instars of some 
species of stored-product insects, and .LECATO (unpublished data) found that the black 
carpet beetle, Attagenus megatoma (F.), was the less preferred prey among several 
species of  stored-product insects exposed to X. flavipes in a warehouse. PRESS et al. 
(1974) concluded that X. flavipes preferred beetle larvae over moth larvae. LECATO 
(1975) studied the influence of habitat on predation. Still, questions remained concer- 
ning the influence of the stage, species, and density of prey and of the effect of  starvation 
and density of the predator. The following study was undertaken to answer these 
questions. 

PROCEDURES AND RESULTS 

All tests were conducted at 28 4- 2~ and 50 -4- 10 ~ RH with an alternating 12-hr 
light and dark cycle. The insects used in the study were obtained from stock cultures 
maintained at the Stored-Product Insects Research and Development Laboratory,  
Savannah, Georgia, U.S.A. 

TEST l - -  STAGE OF PREY 

For determination of the stage of  prey preferred by X. flavipes, five each of  adults 
or early-stage nymphs (instars 1-3) of the predator  that had been starved for 24 hr 
were exposed 48 hr to 10 each of eggs, larvae (instars 2-5), pupae, and adults of the 
red flour beetle, Tribolium cas taneum (HERBST). In some tests, the bugs were exposed 
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to all stages of the prey simultaneously; in others, they were exposed to each stage 
separately. The exposure arenas were 0.24-liter jars that had been inverted so the 
insects walked on filter paper  that was secured with a metal retaining ring. About  
0.2 g of  flour beetle medium was placed on the filter paper  as food for adults and larvae 
of 7". castaneum so as to reduce their preying on eggs or pupae when all prey were 
exposed simultaneously to X. flavipes. The percentage killed was determined by 
holding eggs and pupae for hatching and adult emergence, respectively. The test, 
like the following tests, was replicated 9 times. 

When all stages of  T. castaneum were exposed to 3(. flavipes (table 1), both  the 
adult predators and the early-stage nymphs preferred the eggs and killed few adults. 
Also, early-stage nymphs preyed more on eggs than the adults did, probably because 
of their small size. 

TABLE 1 

Kill of  each stage ofTr ibo l ium castaneum (10 each) in 48 hr by 5 adults 
or early-stage nymphs of  Xylocoris flavipes 

Stage of X. flavipes 
exposed 

Percent kill (• of indicated 
stage of T. castaneum 

Larvae 
Eggs  (instars Pupae 

2-5) 
A d u l t s  

Adults 
Each stage of prey separately 100 70 • 4 60 • 7 2 • I 
All stages of prey collectively 66 ~ 6 49 ~: 4 69 • 6 0 
Early-stage nymphs 
Each stage of prey separately 100 62 • 7 44 • 8 1 ~ I 
All stages of prey collectively 93 • 2 38 :k 6 50 • 6 0 

When each separate stage of prey was exposed to adults and early-stage nymphs 
of X. flavipes, both ages of predators attacked more larvae than when they were exposed 
to all stages collectively; the reverse was true for pupae. The adult predators generally 
at tacked more larvae, pupae, and adults than did early-stage nymphs. 

Thus the impact  of  X. flavipes on prey populat ions results from predation on 
immature forms. Probably more eggs are consumed because they are smaller and 
immobile. This explanation is supported by the data of  LECATO & DAVIS (1973) 
who found that  the size of the prey influenced predation by X. flavipes. However,  
even the immature forms of T. castaneum are larger than many stored-product  insects, 
so the degree of predation on the immature  stages was surprisingly high. Predation 
on adult beetles was low, apparently because X. flavipes has difficulty inserting its 
proboscis into the sclerotized exoskeleton of adults. 

TEST 2 - -  SPECIES OF PREY, DENSITY OF PREDATOR 

In the test to determine the preferred species of  prey and the op t imum density 
of  the predator,  either 2, 4, or 6 adults of  early-stage nymphs of X. flavipes starved 
for 24 hr were exposed 48 hr to l0 each of early (1-3) or late (4-6) stage larvae of 
A. megatoma (non-preferred) or T. castaneum (preferred prey) separately or in corn bi- 
nation. All insects were tested in 0.24-liter jars in 25 g of  rolled oats. 
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TABLE 2 

Kill o f  larvae o f  T r i b o l i u m  cas t aneum and At tagenus  m e g a t o m a  
(10 each) hi 48 hr by adults or early-stage nymphs o f  Xylocor i s  f lavipes 
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Species 

and 

stage of prey 

Percent kill (4- SE) of prey 
of indicated densities 

Adults Early-stage nymphs 

2 4 6 2 4 6 

Soecies seoarated 
Early-stage larvae 

T. castaneum 74 4- 8 90 • 6 99 • 1 43 4- 3 70 4- 5 92 4- 3 
A. n,.egatoma 17 • 4 26 4- 4 29 4- 4 8 4- 2 19 4- 3 24 4- 2 

Late-stage larvae 
T. castaneum 37 4- 4 44 4- 4 63 4- 5 17 4- 2 24 4- 2 33 4- 4 
A. megatoma 0 7 4- 2 I0 4- 2 I ~ 1 4 4- 2 6 4- 2 

Species combined 
Early-stage larxae 

T. castaneum 67 • 4 91 • 3 97 • 2 40_--' 4 62--  3 82 ~ 3 
,4. megatoma 6 4- 3 8 • 3 13 4- 3 1 Z I 7 • 2 9 4- 3 

Late-stage larvae 
T. castaneum 31 4- 5 39 4- 3 57 4- 4 14 _-- 2 21 -- 4 31 4- 4 
,4. megatoma 0 0 0 l 4- 1 0 0 

F r o m  table  2, adul t s  and  ear ly-s tage n y m p h s  o f  X. flavipes preyed  more  on ear ly-  
and  la te-s tage larvae  o f  T. castaneum than  on la rvae  o f  A. megatoma a n d  ki l led few 
la rvae  o f  A. megatoma even when they were exposed  only to that  species.  Xylocoris 

flatqpes kil led more  ear ly-s tage  than  la te-s tage la rvae  o f  bo th  species, and  adu l t  X. fla- 
vipes genera l ly  ki l led more  p rey  than d id  ear ly-s tage  nymphs .  The  p r e d a t o r  ki l led 
p rogress ive ly  more  p rey  as densi ty  was increased  f rom 2 to 6, but  fewer  p rey  were 
k i l led  pe r  p r eda to r .  

Xylocoris flavipes is known to kill  more  prey  o f  cer ta in  species and  stages,  but  
i t  rea l ly  does  not  d i sc r imina te  in choos ing  prey  and  will a t t ack  a b r o a d  spec t rum of  
species  with a re la t ive ly  high degree o f  success (JaY et al., 1968; LECATO & DAVIS, 
1973). Some  species a re  appa ren t l y  more  res is tan t  to a t t ack  because  o f  such fac tors  
as size, defensive behav ior ,  and  m o r p h o l o g y .  The  difference in the n u m b e r  o f  
A. megatoma ki l led in the presence and  absence  o f  a l ternat ive  prey  (T. castaneum) 
( tab le  2) is a good  example  : when the a l t e rna te  p rey  was avai lable ,  the p r e d a t o r  sur-  
v ived  by  p rey ing  on the p re fe r red  a l t e rna te ;  when no  a l te rna te  was present ,  it  a t t a cked  
the non-p re fe r r ed  species. 

There  are  several  poss ible  reasons  why A. megatoma is less p re fe r r ed  : 1. La rvae  
o f / 1 .  megatoma are  somewha t  larger  and  ha rde r  than  those  o f  T. eastaneum; 2. l a rvae  
o f  A. megatoma are  se taceous  and  d a r k e r  than  those  o f  T. eastaneum; a n d  3. l a rvae  
o f  A. megatoma m a y  possess  a chemical  tha t  repels  the p reda to r s .  

TEST 3 - -  S T A R V A T I O N  OF PREDATOR, DENSITY OF PREY 

In  the  test to de te rmine  the effect o f  s t a rva t ion  o f  the p r e d a t o r  and  the dens i ty  
o f  the prey ,  ear ly-  or  la te-s tage  l a rvae  o f  T. eastaneum (1, 2, 4, or  8) were exposed  to 
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1 adul t  or to 1 n y m p h  (instars 1-5) of X.  f lav ipes  in inverted 0.24-liter jars.  X y l o c o r i s  
f lav ipes  was starved for 24, 48, 72, 96, or 120 hr before the test. Morta l i ty  of T. cas- 
taneum was de termined after 24 h r. 

Adul ts  and  nymphs  of X'. f lav ipes  again killed more early-stage than  late-stage 
larvae (table 3). Preda t ion  by adul ts  and  nymphs  did not  differ significantly. As 
the density of prey increased, the percentage of prey killed decreased, and  the n u m b e r  
of prey killed increased. Thus,  the density of the predator  (table 2) and  the densi ty  
of the prey (table 3) act as potent ia l  controls  of the kill by the predator  (SALT, 1974). 

The n u m b e r  of hours  the preda tor  starved (up to 120 for nymphs  and  96 for adults)  
did not  significantly influence the percentage or n u m b e r  of prey killed. However,  
after 120 hr s tarvat ion,  95 % of the adul t  X.  f lav ipes  were dead. 

Because preda t ion  was high when X.  f lav ipes  was starved and  because periods 
of s tarvat ion are no rma l  for most  predators ,  X.  f lav ipes  appears to be an excellent 
biological control  agent  against  s to red-product  insects. 
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RI~SUMI~ 

Pr6dation par Xylocoris flavipes [Hem : Anthocoridae]: 
influence du stade, de l'espOge et de la densit6 de la proie, 

du jet~ne et de la densit6 du pr6dateur. 
En laboratoire, te pr6date.ur Xylocoris flavipes (REUTER) s'alimente davantage aux dOpens des 

oeufs que des larves, des nymphes et des imagos et aux d6pens des trois premiers stades larvaires de 
Tribolium castaneum (HERBST) de pr6f~rence aux derniers stades. Le pr6dateur pr6f&re les larves de 
T. castaneum a celles de Attagenus megatoma (F.). La densit6 de prddateurs et de proies d&ermine le 
taux de capture par le pr6dateur. La pr6dation par X. flavipes n'est pas i nfluenc6e par unjefme de 96 heures. 
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