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INTRODUCTION 

The Mexican bean beetle {Epilachmt. varivestis Muls.)^ has been 
practically unimpeded by parasites or Predators in its spread 
through the intensively cultivated areas of the United States Orrad- 
ually, however, a considerable list of natural enemies has been 
accumulated through its longer establishment m certain areas and 
more careful observation by entomologists, and these natural enemies 
are here briefly discussed. 

LISTS OF PARASITES AND PREDATORS OF THE MEXICAN BEAN 
BEETLE 

The natural enemies of the Mexican bean beetle referred to in 
published and unpublished records may be divided into  hree classes^ 

1)  Parasites and predators actually observed a"a<rkmg the bean 
beetle in the field; (2) predators feeding on the beetle in confi^^^^ 
and (3) parasites and predators attacking the bean beetle in Me^i^o 
and occurring in certain parts of the United States where they may 
be considered as potential enemies. i,     „ i„ f<,Wp« i 

These natural enemies, classified as above, are shown i" tab^s 1 
to 3, respectively, which also show the localities where they were 
obsived'^nd thJ'stages of the bean, beetle attacked and m he las 
column, the source of the information, the letter X indicating un 
published observations by the authors or others pen loned m the 
text and the italic numbers in parentheses referring to the list ot 
literature cited on page 12. 

1 Formerly Isnown as Epilachna corrupta Mule. 

91742°—36 
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TABLB l.~Parasiteg and predators uctually observed attacking  the Mexican 
iean beetle in the field '^•^w«« 

PARASITES 

Natural enemies 

Alyslidae: 
Synaldis sp.. 

Tachinldae:   
Doryphorophaga doryphorae Riley 
Nemorilla maculosa Meig  
Paraiexodes epUackme AÍd  
Phorocera claripennia Macq... 

Localities 

Ohio   
New Mexico.-_   " 
Mexico  "II"I"  
Ohio, Alabama, Kentuckyr Mary- 

land, Tennessee, Virginia, New 
Jersey, North Carolina. 

Colorado.-  
New Mexico. 
Ohio ;;;"!         """ 

Stages at' 
tacked i 

d.... 
b.... 
b,c. 
b,o. 

Unknown species... . 
Do.....„.... 
Do._ """" 

Sarcopbagidae: 
Helicobiahelkia Towns. _       Alabama 
Sarcopkai/a latisterna Park "'   Ohio 

Pborldae: 
Megaselia sp  

Bacteria: 
Coccobacillus sp  
Streptococcus sp  
Unknown  

Fungi imper/ecti: 
?S,'âi ll'P'»'"f"''  New Mexico, Virginia Ceplittlothecium sp  Qeoreia            '"S'"'» 
Cordvcepi, militari, (L.) Link...;;;; New Mexico. Ohio" 
""""^P -  New Mexico, Virginia; 

Ohio, Virginia, Alabama. 

Alabama... 
--.-do ;_ 
South Carolina-. 

d.... 
d.... 
d..... 

PREDATORS 

Aves: 
Guinea fowl  
Pheasant  
Quail--   ■ 
Turkey      

Mammalia: 
Skunk  

Arachnida: 
Atlothrombium sp.. 

Chilopoda: 
Centipede.  

Formicidae: 
Pheidote sp  __ 
Sotenopsis geminaia Fab 
Ant..   "■ 

Do ; 
Noctuidae: 

Heliothis obsoleta Fab  
Laphygma frugiperda S. and A 
Prodenia ornithogalli Ouen 

Coccinellidae: 
Ceratomesilla fuscilttbris Muls.. 

Chilocorus bivulnerus Muls. 
Coecinella novemnotata Hbst 
Epilachna varivestis Muls. 
Hippodamia convergens Ouer. 

Melyridae: 
Collops bipundatns Say 

Carabidae: 
Ground beetle  

Anthocoridae: 
Orius insidiosus Say 

Nabidae:   
Nabisferuslj  
Nabis roseipennis Reut 

Reduviidae: " " ' 
Sinea diadema Fab 

Pentatomidae:   
Acrosternum kilaris Say 
Nezara viridula L. 

Alabama  
Pennsylvania.. 
 do  
New Mexico  

Ohio., 

Virginia- 

Ohio  

d  
d  
d  
d  

Alabama... 
-.-.do  
Arizona  
Kentucky... 

Alabama, Ohio.. 
Alabama 
....do ;;; 

Ohio, Alabama, South Carolina  

Alabama  
—..do ; "  
Alabama, Ohio, etc         " " 

'^CaSa°'''°' ■'^*^ Mex"iM,'s'outh 

b, 0. 

b,c. 
b,e. 
b,c. 

a, b.. 

New Mexico., 

-do. 

Ohio. 

---.do  
-.-do ;; 

Alabama, Ohio. 

Connecticut, Alabama 
Ohio- 

a,b-.-- 
a, b, C-. 
a,b-..- 

a, b. 
a, b- 

p"iuusbiocutatusFe.b:.:v.\\r.::::\oZ:mi{¿¿ -- -  

iÍAA'íl?4lSe^Aí5'«T^.:i^/L»Ue=Pupae:andd:aduUs." 

b, c  

a, b, c... 

Reference 

b, c... 

b,c.... 
b, c... 
b  

X. 

X. 
(//, Í«, 13.) 

X. 

X. 

X. 

(11.) 
(It.) 
(e.) 

(8.) 
X. 
X. 
X. 

X. 
X. 
X. 
U.) 
X. 

{10, It.) 
(10, It.) 
(H.) 
X. 

(10, It.) 
■ (S, 10, It.) 

(Ä, 10, It.) 

(«, «, 9, II, 
It, 18.) 

X. 
(«, 9, It.) 
(12.) 
(t, S, 7, S, 9 

It, li.) 

«.) 

U.) 

as.) 
X. 
X. 

(10.) 

le.) 

1 parentheses refer to Literature Cited, p. 12. 
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„.„„ I ^Parasites  and   predators   actually  observed attacking the Mexican 
^''^^^ iean beetle in the /îeid—Continued 

PREDATORS—Continued 

Natural enemies 

Pentatomidae—rontinued. 
Podism mamliventns Say.. 

Stirdrua ancJioroffo Fab—- 

Cbrysopidae: 
Chrysopaap. 

Localities 

Ohio, Pennsylvania, Virginia, Con- 
necticut, Soutli Carolina. 

Ohio, Alabama, Mexico  

Stages at- 
tacked 

a,b,o,d, 

a,b,c,d- 

b. 

0,7,8,9,11, 
li,lS.) 

0, 8. ».  ". ii,ie,is.) 

(3.) 

TABLE 2.—Predators feedina on the Mexican bean beetle in cages 

Natural enemies 

Amphibia: 
Garden toad  

Coocinellidae; 
Adalia bivundata L   
Amtis IS-punctala Oliv.--_-.--. 
Coccinella transverscgutíata Fab.. 
CycUmeda aanguinea L  
Hippodamia ambigua Lee  
Hippodamia B-signata Kby  

Carabidae: 
Calotoma sayi Dej   
Ilarpalus caliginomê Fab    .--- 
Ilarpalus penmylvanicus De).-- 
Scarites subterraneui Fab.  

Cicindelidae: 
Tetracha Carolina L  
Tetracha virginica L  

Eeduviidae: 
Arilut criitalu» L  

Pentatomidae; 
Perillui cireumcinclu» Stal  

Cbrysopidae: 
CTirvmpo ociiiaio Say  
Chrysopa ruftfl"'' Burm  

Localities Stagesat-    Reference 
tacked ' 

Alabama-. 

.do. 
-do. 

a,b.. 

Alabama "--\\- 
(Alabama, introduced) . 

Alabama.. 
 do  
Ohio  
Alabama.. 

-do. 
.do. 

a,b. 

Alabama, Ohio.. 

Ohio  

Alabama. 
 do._. 

b,c,d... 
b, c, d-.. 
b  
b,c,d.-. 

a, b, c,d 
a, b, c, d. 

b,c,d-.. 

X. 

(8,9, ÍB.) 
X. 
(«..1.) 
(8,9, IÍ.) 
(9). ^ 

(8, 9, It.) 
(9, /«.) 
(/•5.) 
(8,9,111.) 

(9, IS.) 
(9, It.) 

(8,9, It, 17.) 

(17.) 

(8, It.) 
(8. It.) 

1 a=Eggs of the Mexican bean beetle; b-larvae; c-pupae; d-adults. 

TABLE ^.-Parasites and predators of the f «-i--;,--^f^f« *" ''''''"' «"'*'"^ 
are also indigenous to the United ¡states 

PARASITES 

Natural enemies 

Tachinidae: ,     ., 
Hyalomyodes triangulifera Loew. 

Sarcopbagidae: j, „ „ 
Sarcophaga rheinhardi Uall. 

Localities 

New York... 

Texas, Utah. 

PREDATORS 

Stages at- 
tacked I 

Reference 

X. 

X. 

Reduviidae; 
Apiomerui pidipe» H. 8  
Pselliopu» zebra Stal  

Pentatomidae; 
Euthyrliyndius floridamis L,. 

Optomus dichrous H. S  
Perillut covfluens H. S  
Piezodoru» guildinii Westw.. 
Podisus Une.olatus H. S.. 
Podisus sagitta Fab. -  <'''-■ 

Colorado, New York  
Arizona    

Pennsylvania, Georgia, North Caro- 
lina, Tennessee. 

Arizona --—-.  
Colorado, Texas, New Mexico  
Georgia, New Mexico --- 
Texas. 

b.... 
b.... 
b..- 
b, c. 
b,c. 

a«.) 
(/«.) 
he.) 
(18.) 
(JS. 
he.) 

' a=Eggs of the Mexican bean beetle; b=larvae; c-pupae; d=adults. 
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HYMENOPTERA 

Si/naldissp., of the hymenopterous family Alysiidae, is recorded in 
FÍ-Sl ""^ '^' ^^}^F- ^- Chittenden as Lvilg Ä reaped from J'^pilachim corrupta {= E.vañvestis). «'»^eu irom 

The ants Solenopsh aeminata and Pheidole sp. destroyed bean 
beetle pupae in cages both in the field and in the insectarv af TRir J^ 
ham Ala, in 1921 ^0,12)    Merrill (U) stlVth:fS Äü^ff 
Arizona, reports 'an ant observed eating the eggs on one occasion- 
The junior author observed numbers of a small black ait feedfron 
mature larvae and pupae of the bean beetle at Louisville, Ky^, in f932 

DíPTERA 

Phorocera clwipennw, a tachinid parasite of Lenidoptera ífiír  i 
hi'n'l^fi""^^"^^'^" P^^""'^^'' oí ^ide distribution whkh attacks^the' 
bean beetle    It was reared from bean beetle larvae first in 1922 in 

colSted fn OhTo' ^4'\ 'f T^ *'^" ^'^ been reared from Lr-e 

yellow color. Much S the hoii^ l?fF V'^'í'l ''"I ^^ «* ^ "«ddy 
got cuts an irreSrlv SiaZ fn ! ""t^^rbed as the mature mag- 
ä)il. Thematurfthird inlt«. J f""^ Y^^^^ *^^ ^o^t to enter tlTe 
with the crdaTeidfla tened Tn^^f ? '' n'^"^^^^ subcylindrical, and 
chitinous anal stiiL S^^ daS ÍL'^^^^"^ P^^"^" ^he two 
maggot develops in a bean bpptf/? XT*^ conspicuous.   Only one 
adult beetles ¿il îo maÍíre T R'n' ^"^^^/' *T"^ ^^^^ l^^d on 
period at Birmingham ÍíaVoííí^^^fl^"" ^""^^ the incubation 
37 eggs being 1 8 da^'s Thí Aft Y ^Ífi ^ I'^y'' ^^^ '^^«rage for 
period for l/maggoîs^ was 7 4 davs%S^' °* '\ developr^ental 

The^average len^ti of ^^l^^^Î^^T^Ù^itAT-^^^t^ 
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corn earworm feeding on pupa of the Mexican bean ïeetie, x ». 
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Douglass states that the parasite is very sluggish and probably will 
not be of much importance. 

Doryphorophaga doryphome, a tachinid parasite of the Colorado 
potato beetle, was reared from an adult bean beetle by H. G. Walker 
at Columbus, Ohio, in 1930. 

Paradexodes epilachnae, a tachinid parasite of the larval and pupal 
stages of the bean beetle in Mexico, was liberated in several parts 
of the United States from 1931 to 1935, inclusive. The parasite 
apparently has not become established. 

In several localities adult bean beetles have been observed bearing 
tachinid eggs on their elytra. Douglass observed two kinds of 
tachinid eggs in New Mexico; Chittenden (3) reported adult bean 
beetles with tachinid eggs attached from Eocky Ford, Colo., and 
the present authors have made the same observation in Ohio and 
Alabama. 

A tachinid, Syalomyodes triangvlifera, was reared from a bean 
beetle larva collected at Cuernavaca, Morelos, Mexico, in the summer 
of 1930. The junior author also reared this parasite from adults of 
the predacious coccinellid Ceratomegilla fuscilalHs at Geneva, N. Y., 
in the summer of 1928. 

A sarcophagid, Helicohia helicis, was reared on two occasions from 
bean beetle larvae at Birmingham, Ala. (11,12). 

Another sarcophagid, Sarcophaga Utisterrm, was reared from an 
adult bean beetle at Columbus, Ohio, by H. G. Walker in the summer 
of 1930. 

Sarcophaga rheinhardi was reared from a larva of the bean beetle 
at Cuernavaca, Morelos, Mexico, by the junior author in 1930. This 
species also occurs in Texas and Utah. 

A small phorid, Megmelia sp., has been reared from bean beetle 
larvae and pupae collected from the field at Birmingham, Ala., and 
Norfolk, Va., by L. W. Brannon, and at Columbus, Ohio. Several 
phorid larvae develop in a single host. Although most of the 
developmental stage of the fly has been observed to take place in 
the dead host it is believed that the eggs are deposited on the host 
while still alive. 

LEPIDOPTERA 

Three species of Noctuidae, Heliothis obsoleta, Laphyqyna fru- 
gipfrda, and Prodenm omithogalli, were observed feeding on pupae 
of the bean beet e in the field at Birmingham, Ala. Feeding experi- 
ments conducted in the insectary showed that these lepidopterous 
larvae were able to complete their development on a diet restricted 

L)T^J^' f^r^'^a T'^^P^r^ i^'^' ^^)- The corn earworm, 
Hehotlm ohMa (fig 1, C), has been observed feeding on pupa¿ 
of the bean beetle in Ohio also. v^v^^^ 

COLEÓPTERA 

;7^A W^íi" ^^\ '*f *^^.*^f th« coccinellids Eippodamia eonvergem, 
tí. ö-sigmita and Coccmellatramversoguttata are, next to cold the 
most efficient factors known in the natural control of the bean beetle 
m Colorado and neighboring States. In the East and ^onihC^Z- 
vyegzUa fmod(Ans (MegzUanuxcvJata) is the most voracious and usu- 
ally the most numerous coccinellid feeding on the bean beetle.   Of 200 
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^accp« nf the bean beetle collected at Birmingham, Ala., July 28, 
Si iTor 9 5%cen^, showed injury ranging from 3.7 to 93 percent 

S¿d oresumaîly by C. fusdlabrL..' The eifectiveness of C fmala- 
rrKevexTis lot. coûtant factor because of the variable abun- 

aanceof thespedesfr^^^ o- the eggs and 
Larvae and adults «* ^^^¿^f The relative values of the more 

j;S ft^Ip^^cilt^dS^^ experú-nts conducted m 
fhe^nsectary at Birmingham, are shown m table 4. 

rr   ,. 4     More important coccincUidx   Un adult »tage)   recorded as  feeding 
TABLK 4.-Wo'«;';'P;';;^^,.^„„ S^„„ j,,r,¡,. at Birmingham, Ala. 

CeratomeQilla fuicUabri». 
llippodamia convergent 
Cxcinella novemnotata 
Aialia bijninaata— 
Cydoneda sanguínea. 

Average host stage.s eaten per 
day 

r,h'e'ï.d"'. BÄSam. .«/-Ät/'JuÄ l^^^lnZ California for tests with the bean beetle, led slightly on e^g 

TdSof Epilaekn. .aH.estis i-d o^he^ ^aS^'ofV- 

larval and occasionally on pupae <>* 5,-^«^^^"f ^^-^.^ed feeding on 

e,tsAfberíkfe1X^¿S^^^^^^ 
%:-r^?SaSdi^ä^i^Ä;^w^ 
Sc^r 'SKi^s: E^S SÄ? ii^ï 
ijtiiru'ciiiSÄ;;^rq^^       -- 
deéris both in bean fiekfs 7'.-.^if ^^^^t^^^^^^^^^ fn 

'^Adî.lts*of*two species, Calosom. sayi an¿ f W^- ^¿ffiS 'aSd 
larvae of Scarites ^terraru^ T^lT JfRfrminSiam One adult 
confined with stages of the bean beet e at ^ "^"^^'^^""'^nd a larva 
C. sayi lived 38 lays, an adult H. fZlZ^^^SCl^^W^^- 
of S. ^terranem 32 days. None of these ^^^¡^^^ ^,^^ ¿bseived 
ciable extent in confinement, although H. calvgvM^ ^vas 

»The author« are grateful to HJ-^^,»„»1^;'^^; iretoHoÄlf^c^^at'BlnnlnghaTAla": 
repording many of the notes on fee«ling ImliltH oi preuu 
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in the field feeding on a bean beetle larva.   Adults of H  venrmR 
vanicm were taken by Miller {16) in Ohio feeding on young larvae 
on the ground and on plants. 

The average number of hosts consumed per day by those species 
found at Birmingham as compared with Calosoma laeve Chev a 
carabid which feeds on the bean beetle at Mexico City (16). is eiven 
m table 5. .^  v    />     s      i 

TABLE 5.~Food consumed daily by species of carabid's in confinement at Bir- 

"cu    tl^'xáo"'' '■'""*'"'■'"'' '"'"' "''" ''""" '^«■er/iw.çr of Calosoma laeve at Mexico 

Species Stage of 
carabid 

Average hasts eaten per day 

First 
instar 

Second 
instar 

Third 
instar 

Fourth 
instar Pupae Adults 

Scaritet tubterraneuè- 
Caloêoma layi.-. .. 

Larva  
Adult  
 do  

do 

Number 
14.81 
16.24 
2.61 

58.24 

Number 
7.41 
8.12 
1.26 

29.12 

Number 
3.70 
4.06 
.63 

14.56 

Number 
0.74 
.81 
.13 

2.91 

Number 
0.93 
1.02 
.16 

3.64 

Number 
1.24 

Harpalu» caliginottu 
Catofoma laeve... 

1.35 
.21 

4.85 

„n J    1 if ^    *^'' ^^^^«^'^ caroliTui and T. virginim, in both larval 
n^iu! ÜÍ f?^i!' ^T"T^-^^'■^^'^"'"ber« «f larvae, pupae, and adults of the bean beetle in confinement at Birminghan^ Eggs 
were not consumed when other food was present. It is questioSe 
whether these tiger beetles are of much importance ill the field 

MvWs^oi Tetracha Carolina lived 35 days and of T virainica 27 
days in the insectary. The average quantity of food eaîÎ7p^ï^^lav 
during confinement is shown in table 6. ^       ^ 

T.VBr.K6.-Foorf rate,, daily by adult Tetracha Carolina and T. viryinlca confined 
m an insectary 

Species 
Average hosts eaten per day 

Eggs First 
instar 

Second 
instar 

Third 
instar 

Fourth 
instar Pupa Adults 

Teiracha Carolina. Number 
20.33 
25.34 

Number 
12.20 
15.22 

Number 
6.10 
7.61 

Number 
3.05 
3.81 

Number 
0 61 
.76 

Number 
0.76 
.96 

Number 
1.02 
1.27 

Tetracha rirginica 

HEMIPTERA 

b«. Ohio, ¡„1924, If D. Äaing "' °°'"'"" 

and ,,„i„e,, .,,.r.e"„\,?=^-?;Ä„Ät MAIS 
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were pupae and adults. This bug consumed, on an average, 2.68 
third-instar larvae, 0.54 fourth-instar larva, 0.67 pupa, and 0.89 adult 

^Vhe assassin bug Sinea diadema was observed feeding on larvae 
and pupae at Birmingham, Ala., and on adult bean beetles at Colum- 
bus Ohio.   It is not of mucli importance in the control of this insect. 

Stiretrus   anchova^ o 
(fig. 2) is the most effi- :!W. 
cient as well as the most 
numerous of the penta- 
tomids attacking t h v 
bean beetle in Mexico 
and the southern part of 
the United States. This 
species occurs also 
throughout the Central, 
Middle Atlantic, and 
New England States, but 
is not numerous in these 
sections. Larvae of the 
bean beetle are more 
readily attacked in the 
field than are other 
staees of the  host.    In , 
the insectary it was observed that the mortality among nymphs 
and adult bugs was greatest where only bean beetle eggs were sup- 
phed as food. The length of the developmental stages of this preda- 
tor and the average number of hosts eaten per day in the insectary at 
Birmingham, Ala., are summarized in table 7. 

TABUS 7—Data on development and feeding of Stiretrus atwhorago tchen given 
bean beetle eggs, larvae, and pupae for food 

FlUUUE iSíiftírii»  unchorauo feediuK on a pupa ol 
the Mexican bean beetle.    X4. 

Time 
in 

stage 

Average hosts eaten iwr day 

Stage 
Eggs First 

instar 
Second 
instar 

Third 
instar 

Fourth 
instar Pupa 

Datii 
7-8 
2-3 
2-4 
3-6 
4-6 

7 

Number Number Number Number Number Number 

First-Vtage nymph... ---  2."69" 
2.92 
3.80 
6.62 

16.67 

 i."66" 
1.76 
2.28 
3.37 

10.00 

 ô.'rë" 
.81 

1.13 
1.69 
5.00 

 Ó."39' 
.44 
.67 
.84 

2.60 

0.08 
.09 
.11 
.17 
.50 

0.10 
11 

.14 
21 
63 

Adult -- 

Podism mamliventris (fig. 3) is usually abundant in the aiea of 
bean beetle infestation east of the Mississippi River f^?^^ ^^I^«^^^^^ 
tors report it as preying upon all stages of the bean beeÜe whüe 
others limit its attacks to the larval and pupal stages. Durmg the 
summers of 1934 and 1935 efforts to rear nymphs of P. ^^f~7^ 
from the second instar (first carnivorous stage) on eggs ot the bean 
beetle were unsuccessful. Large nymphs and adult bugs fed on bean 
beetle eggs to a slight extent. Last, or fifth-instar «yn^Ph^'/«^^^^^^ 
in the laboratory, consumed one large fourth-instar larva or a pupa 
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a day for the first 4 to 6 days, but took little or no food for the 
4 or more days preceding the molt to the adult stage. 

A total of 23 nymphs of Podmis macuUventris were reared from 
egg to adult on larvae and pupae of the bean beetle at Columbus 
Y 2:^.^^î cabinet temperature of approximately 70° F. The averaire 
length of the developmental stages are as follows: Egg 5 davs first- 
inst^r nymph 3 days, second-instar 4 days, third-instar 41 davs 
fourth-instar 6.3 days, and fifth-instar nymph 10.7 days ^ ' 

Fenllus hioeulatus is found occasionally in bean fields in Ohio 
Jones 3 reports it as feeding to a slight extent on immature staged 

F.a„H.  ,.,,_.,e .pinea  «o.Ule.  ^'^J^^^^^^ntr^.,   teeUin,  on  a  ,a.va of t.. 

fourth Star''^4rb:fo«Zt''' nlr"""»";: r't!" "'"' 

the iiisectary where each adïu^^n'"^^^' ^^^'^ ^""'^ '^«"ii»«! in 
beetle eggs per day    One adl H^nf^ofP/'^^^.^'^tely  15 bean 

^.3am^¿^-rfAymph,,fn^0^ "^ ï^ i"«<^^t-y- 
most of the eggs of severa   m«Zu^l^Il   X -l o^^^^ved puncturing 
the contents^!) ^' "'^'" *^"^ ^ase and wfthdrawini 
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Larvae and adults of lacewing flies, particularly Chrysopa oculata 
and C. ruflabris (3, 9,12), have been observed feeding on the young 
larval instars and pupal stage of the bean beetle at Birmingham and 
elsewhere. 

MISCELLANEOUS PREDATORS 

A centipede was observed by Jones * feeding on an adult bean 
beetle in the spring of 1924. Tne beetle was still alive although the 
viscera had been eaten away. Several other beetles had been muti- 
lated in the same manner, 

A spider, Allothrombium sp,, was observed feeding on the bean 
beetle at Norton, Va., by T. J. Tudor in 1927. The spiders appeared 
to be quite prevalent in the bean field. 

A common garden toad, captured in a bean field, was observed by 
L. W. Brannon to consume larvae and adult bean beetles in the 
laboratory at Birmingham, Ala., in 1923. 

Turkeys have been observed feeding on bean beetles in the field, 
according to Douglass (4). Quail and young pheasants that died 
for some unknown reason were opened and found to have consumed 
quantities of bean beetles.^ Guinea fowl have been reported by 
farmers in Alabama to feed on adult beetles. 

Skunk droppings, collected by H. C. Mason in a field of beans at 
South Point, Ohio, during the summer of 1935, contained several 
elytra ef the bean beetle. 

BACTERIA AND FUNGI 

Unidentified species of Coccohacillus and Streptococcus " were 
present in samples of dead bean beetle larvae and pupae collected 
at Birmingham, Ala. {12). Not infrequently light- to dark-brown 
dead larvae and pupae were observed in the Held attached to leaves. 

What appeared to be a bacterial disease killed many first- and 
second-instar bean beetle larvae in South Carolina, according to Eddy 
[6), chiefly during August when the driest period occurred. 

Beauveria glohulifera ' is capable of causing high mortality among 
hibernating bean beetles in the Estancia Valley, N. Mex., during 
favorable years {5). Douglass inoculated several series of beetles by 
smearing the fluid from dead beetles under the wings and by direct 
injection. He found that inoculated beetles died within a few days. 
The feces became brown and stringy, and later a brownish fluid 
exuded from the beetles. 

Cephalothecium sp.,* regarded generally as a saprophytic fungus, 
was present in eggs of the bean beetle collected by Luther Brown at 
Thomasville, Ga., in 1921. Egg masses similar to those from which 
this fungus was obtained were conspicuous because of the presence of 
brown spots partly covering the eggs. 

Cordyceps militaris ^ was found to be present in dead beetles taken 
from hibernation in New Mexico and Ohio. 

Isaria sp.' was present in dead beetles taken from hibernation in 
New Mexico and Virginia. 

♦ See fontnotp 3. ^  „ ,.    ,.,,-. 
»According to  correspondence from A.  C.  Smith,  State game protector of  ScBuylklU 

County, Pa., In 1929. 
• Determined by G. F. White. ,  .„, 
'Determined  by   Vera  K.   Charles,  of the Division  of Mycology and Disease Survey, 

Burenu of Plant Industry. 
•Determined by A. T. Speare. 
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