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The importance of Coccinellidae species found in the citrus groves of Israel 
was evaluated according to their prey, frequency and distribution. Dense popu- 
lations of aphidophagous coccinellids were found very often, feeding on scale insects 
in citrus groves where none of their usual prey was present; these may therefore 
also be important as scale predators. A few species were distributed equally in 
all areas, some were more frequent in the Coastal Plain and others in the warmer 
parts of the country. 

Throughout the world, lady beetles are known to be very important  
in biological control. Some coccinellids, mainly predators of aphids, 
mites and date palm pests, have already been studied in Israel (AVIDOV 
& HA~PAZ, 1969; BODENH:EIMER ~5 S W I R S K I ,  1957; H~RP~z, 1953; 
Kv.HAT, 1967, 1968 a; PLAUT, 1949, 1965). However, relatively little 
research has been carried out to determine the importance of lady 
beetles in the citrus groves of Israel; only Chilocorus bipustulatus L. 
(I-IiECHT, 1986; NADEL & BIRON, 1964; ROSEN & GERSO~, 1965; 
YINON, 1969 a, b) and a few additional mealybug predators (BoD~x- 
HEIMER, 1951; RIVNAY & P:ERZ:ELAN, 1948) have been studied. The 
present work was therefore aimed at studying the Coccinellidae 
occurring in Israel's citrus groves, and their frequency and distri- 
bution throughout the country. 

Materials and Methods 

During the summers of the years 1967-1969, beetles were methodic- 
ally collected in a few representative groves, in each of the citrus 

(*) Cont r ibu t ion  f rom The Volcani I n s t i t u t e  of Agr icul tura l  Research,  Bet  
Dagan,  Israel.  1970 Series, No. 1662-E. 
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regions of this country. Their most frequent prey were scale insects, 
particularly Aoqzidiella aurantii ~L~sK., Ceroplastes floridcnsis CO~mT., 
Parlatoria pergandii COMST., Coccus hesperidum L., Saissetia oleae 
BERN. and, to a considerably lesser extent, mealybugs and mites. 
The aphids Toxoptora aurantii BoY~R and Aphis gossypii GLOVER. 
which may  a t tack citrus groves, or other Aphididae which feed on 
herbaceous plants occurring in the groves, were entirely absent during 
the summer. The beetles collected were identified and the percentage 
of each species in the sample was calculated. The composition of 
the collected predators was calculated for each grove separately, since 
the groves in any one region may  differ as to age, microclimate, host 
composition, etc. 

Est imation of species frequency presents some difficulties, since 
it may  differ from grove to grove within a region. In each given 
area, the frequency was rated as follows, : l o w - - n o  grove with more 
than 10% of the species in the sample; i n t e r m e d i a t e - - u p  to 20% of 
the sample from any one grove within the area; and h igh - -more  than 
20% of the sample from any one grove within the area. The fre- 
quencies obtained (Table 1) are representative of the actual compa- 
rative species densities in most  citrus groves within a given area. 
The importance of Coccinellidae species found in the citrus groves 
of Israel was evaluated according to their prey, frequency and dis- 
tribution. 

Results and Discussion 

The coceinellids found in Israel citrus groves may  be divided, 
aeeording to their prey, into the following five groups:  Group 1 : 
Coeeidophagous; Group 2 :  Aphidophagous; Group 3: Mealybug pre- 
dators;  Group ~: Aearophagous; Group 5: Fluted seale predators 
(Table 1). 

This classification, which follows common entomological practices, 
is based on surveys and investigations carried out  in Israel as well 
as abroad. However,  due to the polyphagous nature of eoeeineUids 
and to their ability to exist on alternative foods when their particular 
prey is absent, this elassifieation is rather  artificial. Sueh a elassifi- 
eation may  not necessarily give a true estimation of the importance 
of eoceinellids in eitrus groves. Thus, many  aphidophagous eoeeinellids 
or predators of mites and mealybugs were often found, in quite large 
numbers, feeding on crawlers of scale insects (SMII~NOFF, 1956). Some 
of the aphidophagous eoeeinellids eolleeted in the present survey 
(S. apet~i, S. subvillosus, S. ]ront~lis, S. bipunctatus) survived in 
our laboratory for a long time when fed on scale insects. ~[uch 
additional evidence has been recorded on the wide range of foods 
accepted by coccinellids (CLAusEN, 1956; EBXLI.'~O, 1959; HAGEN, 
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1962; tIAGE~ & BoscIL 1968; HODEK, 1967; KEHAT, 1968 b). Dense 
populations of aphidophagous beetles, when constant ly found in citrus 
groves where none of their particular prey is present, may  therefore 
be of Some significance in controlling scale insects and other p e s t s - -  
even though this may  be due to their adult  act ivi ty only. Such a 
situation very often prevails in Israel. The importance of lady 
beetles should therefore be evaluated not only by  their food specifi- 
city or voltinism type, but  also by  their frequency and distribution 
in the grove. 

The common, relatively frequent species, may  be divided according 
to their distribution into the following groups:  Group I. Species 
mainly prevalent in citrus groves of the Coastal Plain. Group II .  
Species more frequent in the warmer parts of the country. Group 
III .  Species distributed equally in all areas. Group IV. Infrequent  
species, the distribution of which is difficult to determine (Table 1). 

Frequency and distribution of lady beetles, as indicated in this 
work, might change in the future with alterations of microclimatic 
conditions, host  composition and cultural practices. Nevertheless, 
since we have to consider primarily the combined efficiency of all 
the Coccinellidae present as a group, rather than the specific efficiency 
of each species, frequency and distribution are of great significance. 
Bearing this in mind, the species may  be divided into the three groups 
presented in Table 1 : Group A includes the most frequent and widely 
distr ibuted species. These consti tute the most  important  predators 
of Citrus pests. Group B includes the less frequent species and those 
whose distribution is somewhat  restricted. These species may be of 
some value as citrus pest  predators. Group C includes the species 
with low frequency, found only in a few groves. These are of either 
little or no importance in the biological control of citrus pests. Group 
D, the species known in the past  to occur in citrus groves (BOD~.N- 
tIEIM~.R, 1951; RIVNAY ~5 PEI~ZELAN, 1943) but  not found in the 
present survey are of no importance in citrus groves. 

These species are :  Hyperaspis polita Ws., H. pumila MULS., 
Cryptolaemus montrougieri i~[ULS., Scymnus includens KIItSCH., Sc. 
]enestratus J.  SHALB., Littophilus marginatus RTT., mealybug predators;  
Scymnus suturalis THUMB., aphidophagous and mealybug predator; 
Stethorus punctillum Ws., acarophagous. 

RgSU~ts 

Inventaire et distribution des Coccincllides 
dans des plantations d'agrumes en Isra~l 

Le r61e des diff~rentes esp~ces de Coccinellides rencontr~es dans les plan- 
tations d'agrumes en Israel a ~t~ 6valu6 selon leurs proies, leur fr~quence et leur 
distribution. 
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Tr~s souven t  des Coccinellides aphid iphages  ont  ~t6 t rouv6es d6voran t  
des cochenilles dans  des p l an ta t ions  d~pourvues de leur proie habi tue l le ;  elles 
p e u v e n t  done etre eonsid6r6es aussi comme des pr6dateurs  i m p o r t a n t s  de coehe- 
nilles. P a r m i  cer ta ines  espSees ubiquis tes ,  une par t ie  a 6t6 plus f r6quente  duns 
la r~gion e6ti~re e t  une aut re  clans les r6g'ions ehaudes  du pays.  29 esp~ces on t  
~t6 d~termin6es,  don t  les su ivantes  ont  6t6 reneontr~es  en hombre  61ev6 : Chitocorus 
bipustulatus L. ,  Lindorus lophantae BLAISD., Pharoscymnus pharoides MAres., 
Scymnus  interruptus GOEZE, Sc. apetzi MuLs., Sc. pallidivestis MULS., Sc. sub- 
villosus GOEZE, Stethorus g~'acilis MOTSCrI., Rodolia cardinalis MVLS. ; elles sont  
d ' une  impor tance  pr imordia le  comme pr~dateurs  d ' insec tes  nuisibles aux  ugrumes.  
Hu i t  au t res  esp~ces plus rares,  a y a n t  aussi une r6par t i t ion  plus limit6e, on t  une 
valeur  pr6datr ice  moindre ,  t and i s  que l ' impor tance  de 12 autres  esp6ces peu t  
~tre eonsid6r6e eomme ndgligeable. 
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