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SURVEY AND DISTRIBUTION OF LADY BEETLES
[COCCINELLIDAE]
IN CITRUS GROVES IN ISRAEL (*)

BY

M. Kesar & S. GREENBERG

The Volcani Institute of Agricultural Research
P.0.B.h., Bet-Dagan, Israel

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 (Avipov
& Harpaz, 1969; BoDENHEIMER & SWIRSKI, 1957; Harpaz, 1953;
KenaT, 1967, 1968 a; PrauT, 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.
(HecuT, 1936; NapeEL & BrIron, 1964; RoseN & GERsoN, 1965;
Yivown, 1969 a, b) and a few additional mealybug predators (BopE~-
HEIMER, 1951; RivNay & PERzELAN, 1943) 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

{(*) Contribution from The Volcani Institute of Agricultural 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 domidiella aurantii Masxk., Ceroplastes floridensis ComsT.,
Parlatoria pergandiv Comst., Coccus hesperidum L., Saissetia oleae
Ber~. and, to a considerably lesser extent, mealybugs and mites.
The aphids Toxoptora aurantii BoyEr and Aphis gossypii GLOVER.
which may attack 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, ete.

Estimation 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,: low-—no grove with more
than 109, of the species in the sample; intermediate—up to 209, of
the sample from any one grove within the area; and high—more than
209% 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 coccinellids found in Israel citrus groves may be divided,
according to their prey, into the following five groups: Group 1 :
Coccidophagous; Group 2: Aphidophagous; Group 3: Mealybug pre-
dators; Group 4: Acarophagous; Group 5: Fluted scale 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 coccinellids
and to their ability to exist on alternative foods when their particular
prey is absent, this classification is rather artificial. Such a classifi-
cation may not necessarily give a true estimation of the importance
of coccinellids in citrus groves. Thus, many aphidophagous coccinellids
or predators of mites and mealybugs were often found, in quite large
numbers, feeding on crawlers of scale insects (SMIRNOFF, 1956). Some
of the aphidophagous coccinellids collected in the present survey
(S. apetzi, S. subvillosus, S. frontalis, S. bipunctatus) survived in
our laboratory for a long time when fed on scale insects. Much
additional evidence has been recorded on the wide range of foods
accepted by coccinellids (CrauseEn, 1956; EBeLING, 1959; Hacey,



‘punoj jou ‘— fmof ‘4 ‘ojerpownroqur ‘- fydwy ‘+ 4+

! SNOIDHY INIHITIIIA NI ?UZNDGHG&

‘Kosans quesaad oyl ur punoy tou ‘(g {pernquisip Lqrecof pue

Kouanbaxy mop ‘) !poinquusip Aqjeso] ng juonbasg 10 penquysip Appm pue juenboay sse] ‘g penquusip Kepia pue juenbaiy ‘Y i NOILOGINLSIA ANV XDNIANDIUG
*reod 10k

10U $O10UIPUST UONNAISIP ‘AT {Sesaw [[e ur A[enbs poynquysip ‘111 ¢suted sewnaem oyt ur juenbosy osowr ‘I furerd jeisvor) oyy ur jusfessad Apurely ‘] @ NOILOSIMLSI(]

-stoyepoxd (-wsvyy 1swyound phdaop) epeos pointy ‘g fsnodeydoavoy ‘y !siorepead Ingheery ‘g ¢snofeydoprydy ‘g ¢snoBeydoprooo) ‘p i Axuwg
— + + + — — — — — ++ = o) Al € e (poynuepiun) ds smuufog gy
— — — + — - — - — — — 2 Al [ "1 owpundwaoop PPy g7
— — + — — —_— — — — —_— — o) Al AR STINY DU SPUIUONYD 1T
+ + — + - - + - + + — 0 Al | az30Y) DAL DINOPY (g
— + + + 4 + — — — —_— — _ o Al z 1 mwppundunospronyonb vovpfidoad ¢y
— — — + — - -— — + + + o} Al [0 SRR ‘aNnuj, sad1sv)] snuoyoozy gy
— — — — — — +++ — - — — q 11 « o (pogniusptun) (snynd) snuwfiog Ly
+ + + + + + + + + + + g 111 [ AR 1 vmpundwadss vijeutoser 91
++ + + + -+ — + ++ — + + + q 1 [ " vmpundwospun PReuIII0Y "Gl
— +++ +++ 4+ + — — — + +-+ — d I [ "1 vingojducy viuowiyulis "1
+ + + + — +-+ - — — - + q Al [ uavy syppuod] snuuifiog gy
+ — — + — -~ - + ++ ++ - g 11 g Tanay smppundlg snuufog gy
A — — + + _ — + — + + q Al ¢ ‘g ussudal] smppopwponb snuwfog 31
+ +++  + ++ - — — — — - = q 1 g ‘v 1 smopmsndiaponb snuioyoory 0}
+ + — — — — +++ + + +++ ++ v 11 oo s1ap suodfiopd snioyg 6
4+ ++ ++ +-+ ++ ++ +++ + + ++ 4+ v 111 g ottt STOJ SHPUIPIDD DIOPOY *Y
++ + — + — -+ + + +++ + - v 11 g€g " sinyy sisampiyod snuwufiog °f,
++ + + + ++ ++ — + ++ + — v HI ¢ o az30%) snsopiaqns smuufiog -9
+4++ F+E R A+ ++ — — ++ ++ A+ v 1 g oo s wedy snuwfog g
+++ A+ R R R R+ + + ++ + - v 1 g o azaon smdnusjuy snuuifiog -5
— + — + ++  +++ + + +++ +++ — v 11 oo astvig amuvydo) sniopur] g
— + + + + + + ++ ++ ++ +++ v 11 1 ot csuviy seprowvyd snuutfosouvyd g
+++ 44+ +++ -+ A ++ + -+ + ++ v I | T smwpmsndiq sndooopy) Y

As8oN [eeaz1x  Aofrep  Koqrep  Aojpep (dnoas) {dnouad)  ({dnoad)

WIYINOG 10A0Y9Y UOILHT UOIWIOYS [FULIET) UIIION UISYLION JO ure{d Ueoygjog uepiof e[}l

uonnquisip uonnqunsyy Koag

satoadg

» Kousnboag

ure[J [e1seo)) Anunos oy1 Jo sired sourrepn

suotdor quaavgip wi Kouanborg

S9A0I8 SNIJID [9RIS] Ul ASAINS Juasard Iy} UI PUNO]J I1PY)auLdnc,)

1 @1gvy,



278 M. KEHAT & S. GREENBERG

1962; HaceEN & Boscu, 1968; Hopek, 1967; KEHAT, 19638 b). Dense
populations of aphidophagous beetles, when constantly found in citrus
groves where none of their particular prey is present, may therefore
be of some significance in controlling scale insects and other pests —
even though this may be due to their adult activity 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 IL
Species more frequent in the warmer parts of the country. Group
II1. 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
distributed species. These constitute 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 (BobpEN-
HEIMER, 1951; RivNay & PERzZELAN, 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 montrouzieri Muls., Scymnus includens KimrscH., Se.
fenestratus J. SHALB., Littophilus marginatus Rrr., mealybug predators;
Scymnus suturalis Tuums., aphidophagous and mealybug predator;
Stethorus punctillum Ws., acarophagous.

RESUME

Inventaire et distribution des Coccinellides
dans des plantations d’agrumes en Israél

Le role des différentes espéces de Coccinellides rencontrées dans les plan-
tations d’agrumes en Israél a été évalué selon leurs proies, leur fréquence et leur
distribution.
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Tres souvent des Coccinellides aphidiphages ont été trouvées dévorant
des cochenilles dans des plantations dépourvues de leur proie habituelle; elles
peuvent donc étre considérées aussi comme des prédateurs importants de coche-
nilles. Parmi certaines espéces ubiquistes, une partie a été plus fréquente dans
la région cbtiére et une autre dans les régions chaudes du pays. 29 espéces ont
été déterminées, dont les suivantes ont été rencontrées en nombre élevé : Chilocorus
bipustulatus L., Lindorus lophantiae BLaisp., Pharoscymnus pharoides MARs.,
Scymnus interruptus Gorzr, Sc. apelzi Muls., Se. pallidivestis Muvs., Sc. sub-
villosus GoEezr, Stethorus gracilis Mortscu., Rodolia cardinalis MuLs.; elles sont
d’une importance primordiale comme prédateurs d’insectes nuisibles aux agrumes.
Huit autres espéces plus rares, ayant aussi une répartition plus limitée, ont une
valeur prédatrice moindre, tandis que I'importance de 12 autres espéces peut
étre considérée comme négligeable.
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