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Abstract

The seven-spotted ladybird, Coccinella septempunctata L.
(Coleoptera:Coccinellidae) is an important predator of aphids play a
good role'in reducing the poputation density of £ripsoma lanigerum
attacking apple trees. C. sepfempunctata was released (one time),
at early April 2004 and repeated in 2005, at Qualubia Governorate
at rates of 30, 60 and 90 eggs/tree. During the first season (2004),
the percent redyction of £ lanigerum increased gradually with
elapse of time reaching the maximum in early Nov. The achieved
average reductions in aphid population were 72.3, 87.3 and 95.5%
in the end of November, respectively. The same trend of percent
reduction of £. /anigerum was achieved in the second season
(2005). The following percent reduction exhibited 77.1, 90.1 and
96.0% at release rate of 30, 60 and 90 eggs . septempunctata,
respectively.

From the above mentioned results, the seven-spotted ladybird,
Coccinella septempunctata L. could bhe used successfully, as a
biocontrol agents in the integrated program for controlling the
woolly apple aphid, &vosoma lanigerum (Hausmann) on the apple
trees, for minimizing the risk use of insecticides on public health -
and environment,

INTRODUCTION

+The woolly apple aphid, EFriosoma lanigerum (Hausmann) (Homoptera
Aphididae) is a monophagous species and a bark feeder, infesting both the trunk
(arboreal populatioh) and root (edaphic populations) of apple trees (Baker, 1915).
This aphid attacks the trunks and branches of apple trees from mid-February unt
mid-November. When the temperature decreased in winter, the insects migrate to the
crown region (Ismail et a/, 1990). Root galls and trunk splits began forming as a
result of aphid feeding after only 4 and 8 weeks. Then the rate of infested trees had
decreased and dry weight of roots, shoots and leaves were greater (Wiber and Brown,
1_988). | §
The seven-spotted ladybird, Coccinella septempunctata L. (Coleoptera
mCoc:cinelIidae) is the commonest ladybird beetle known in Egypt, it is an important
predator of many species of aphids; eggs and small nymphs of mealybugs, jassids,
eggs and larvae of cotton leafworm (Ibrahim, 1948 & 1955b). The adults and early
stages are often encountered in large numbers on the plants infested with aphids.
They feed on these harmful insects and often play a great role in suppressing them
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under control. It prey on eggs, larvae and adults of many species of insects and most
important as a predator on aphids (Ibrahim, 1955a). Both the adult and larval stages
feed on insects harmful to plants, such as aphids and scale insects (Anonymous,
1997). Aduits can be consuming up to 100 aphids per day (Arnett et &/, 1980). The
ladybug kills ite prey outright and then devours it (Waldbauer, 1998).

The present work aimed to evaluate the management of the woolly apple aphid,
Eriosoma fanigerum (Homoptera : Aphididae) by releasing the seven spotted lady
beetle, Cocrinelle septempunctata (Coleoptera : Coccinellidae) on apple trees at
Qalubiya Governorate.

| MATERIALS AND METHODS
1. Mass rearing of the seven-spotted ladybird, Coccinella septempunctata
and its prey the Cowpea aphid, Aphis craccivora (Koch):

1.1. Mass rearing of A. craccivora as a prey:

A. craccivora is considered the most preferable prey for mass production of C.
septempuncitata, Strong cuiture of this aphid shouid be available during the rearing
time to maintain the predator rearing process.

The broad bean, Vicia faba seeds were planted in plastic trays (25X 40X15 cm)
or foam trays (60X25X20 cm with 109 wholes) contained (peatmuss). The seeds were
planted at 1-2 cm deep and followed with irrigation and fertilizers as required. When
the first feaflet appeared after about one week from cultivation. Bean leaves were
infested with A. craccivora which distributed over the new foliage of cultivated trays.

The infested trays were followed until the population of A. craccivora increased
and become suitable for using as prey to the ladybird, C. septempunctata.

A. craccivora colonies were cultured under laboratory conditions (23£29C and
6015 %R.H.) on broad beans (Viciz faba). Such leaves of beans were infested by
different stages of aphids and kept under a glass chimney which its upper opening
was covered with white muslin. The potted plants were irrigated and fertilized
whenever necessary and kept in wooden cages (100x135x135 cm) with nylon gauze
sides using the method described by Mangoud (2003). A. craccivora instars were
originally collected from infested broad beans, cultivated in Agriculture Research
Center Farm.

1.2. Mass rearing of C. septempunctata:

When the population of A. craccivora increased and reached to suitable density
individuals (approximately 100 individuals/plant) these plants were inoculated with C
septempunctata. The stock of ladybird was obtained from infested plants and
transferred to laboratory. Only 10 adult & + 10 adult ¢ of ladybird (to prevent larval
cannibalism) were transferred to rearing cages (30 cm diameter X 25 cm high) and
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kept in wooden cages (100x135x135 c¢m) with nylon gauze sides. To maintain the
predator culture, with a suitable number. of the prey were daily offered to the
predator.
1.3. Egg picking: _ .
The method for egg laying [black polyethylene strips fixed inside a plastic
cylindrical (10 cm length X 2 cm diameter) for laying eggs and put in the rearing
pots]. After laid egg-masses, they removed from plastic cylinders to separate the egg-
masses from the cylindrical plastic and to be ready to sticky on the card for releasing.
The plastic cylinder must be checked twice/day for egg-masses because of the
cannibalistic habits of the adult, especially when there was a shortage of host food. In
.order to provide the developing larva with sufficient food throughout their
developmental period, it was necessary to increase the amount of food with: the
advancement of their development.
2. Release of C. septempunctata.

Releasing study was conducted on Balady apple trees APyrus malus (Mill)
{Anna/Balady), at Qualubia Governorate during 2004 and 2005 years. The selected
apple trees for the present investigation were away from any pesticide contamination
for five months. The trees were similar in size, age, shape, height and vegetation as
possible. They were infested by E. /anigerum aged about 12 years old, with about 4-5
meters in height.

Three levels of C. septempunctata eggs; first level consists: of 30 eggs (one
card), second level consists of 60 eggs {two cards) and the third one consists of 90
eggs (three cards). C. septempunctata were released (one time), by the beginning of
April 2004 and repeated in the same time in 2005 years. The apple trees were divided
into 4 replicates each replicate ‘consists of 4 trees (16 trees) for each plot. Another 16
trees were selected to be as a check plot, C sepfempunctata were released by
hanging the carton cards including egg-mass in the centre of .each tree as described
by Mangoud (2003). '

Samples were randomly taken monthly and counting started from the beginning
April till the beginning November, which consider as the best time for release
(Mangoud, 2000).

Each sample represented by 2 square inches were take after remarking the two
inches by using marker, one inch from the trunk and the other ihch from main
branches. The sampled aphids were kept separately in plastic cups 5X9 cm covered
with muslin cloth and held in position by rubber bands to prevent the insect escaping.
They were then transferred to the laboratory for counting by the aid of a
stereomicroscope.
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Samples were microscopically inspected to estimate both aphids' individuals as
well as the number of predators.
3. Statistical analysis:

The percent reduction of £ /amigerum aphid after C. septempuncilata released
was calculated according to Henderson and Tilton equati_on {1955).

RESULTS AND DISCUSSION

The seven-spotted lady bird, Cocoinella septernpunctata L. lives in a wide variety
of habitats. Any place where there are infestation aphids may attract this species
(Fleming, 2000).

L. Release of C. septemponciata:

1.1, First year (2004):

Three levels of C septermpunciata eqgs; first level (30 eggs on one card),
second level (60 eggs on two cards) and the third level (90 eggs on three cards) were
released (one time), by the beginming of April 2004.

I.1.a. Fist level of release (30 eggs/tree):

In first level of release the pre-count in the releasing area with £, /anigerum was
179 individuals/2 square inches, while it was also 172 individuals/2 square inches in
(check trees). ‘

The results in Fig. (1) indicated that the number of £ /amigerum in the 1%
release plot decreased gradually from 172 on April to 171, 169, 161, 145, 111, 61 and
41 on May, June, July, August, September, October and November, respectively as
compared to check plot (aphid populations changed from 172 individuals/2 square
inches on April to 245, 329, 315, 288, 273, 198 and 155 individuals/2 square inches in
the same dates, respectively. Also, the results show that the percemt reduction of £
lanigerum in 1% release plot increased gradually to reach 26.8, 45.5, 46.4, 47.2, 57.4,
67.7 and 72.3% on May, June, July, August, September, October and November,
respectively. )

L.1.h. Second level of release (60 eggs/tree):

In the second level of release the pre-count numbers of £. lanigerum in release
area were 152 individuals/2 square inches, while reached 155 individuals/2 square
inches in (check trees).

The results in Fig. (2) indicated that the number of £ /fanigerum in the 2™
release plot decreased gradually from 152 on April to 141, 155, 121, 95, 44, 31 and 18
individuals/2 square inches on May, June, July, August, September, October and
November, respectively as compared to check piot (aphid populations changed from
155 individuals/2 square
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Fig. 1 Fiuctuation in the population numbers of the woolly apple aphid, Eriosoma

lanigerum in the 1% plot release at level of (30 eggs) and the corresponding
Y%reduction of the aphid on apple trees during 2004.
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Fia. 2 Fluctuation in the population numbers of the woolly apple aphid, Friosoma
9 & fanigerum in the 2™ plot release at level of (60 eggs) and the corresponding
%reduction of the aphid on apple trees during 2004.
inches on April to 215, 321, 278, 251, 228, 187 and 144 individuals/2 square
inches in the same dates, respectively). Also, the results show that the percent

reduction of £. fanigerum in 2™ release plot increased gradually showing 33.1, 49.3,
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55.6, 61.4, 80.3, 83.1 and 87.3% on May, June, July, August, September, October and
November, respectively. : '

I.1.c. In third level of release (90 eggs/tree):

In the third level of release the pre releasing numbers of £ /anigerum before
release were 170 individuals/2 square inches, while reached 166 individuals/2 square
inches in (check trees). |

~ The resuits in Fig. (3) indicated that the number of £ fanigerum in the 3™
release plot decreased dramatically from 170 on April to 127, 121, 90, 55, 31, 18 and
6 individuals/2 square inches on May, June, July, August, September, October and
November, respectively as compared to check plot (aphid populations changed from
166 individuals/2 square inches on April to 224, 297, 264, 231, 212, 187 and 131
individuals/2 square inches in the same dates, respectively}. Also, the results show
that the percent reductioh of £ fanigerum In 3™ release plot increased gradually
reaching 44.6, 60.2, 66.7, 76.8, 85.7, 90.6 and 95.5% on May, June, July, August,
September, October and November, respectively.

These results are in agreement with those obtained by Weber and Brown,
1988) who found the population’s £ /anigerum on roots were more damaging than
popljlations on trunk and main branches. Therefore edaphic £ /enigerum can be
successfully controlled by releasing C. septempunctata, whereas arboreal £. lanigerum
controlling before migration from trunk and main branches to roots to prevent root

galling. This galling interferes with water and nutrient transport.
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1.2. Second year (2005):

Also, three levels of C. sepfempunctala eggs; first level (30 eggs on one card),
second level (60 eggs on two cards) and the third level (90 eggs on three cards) were

released {one time), by the beginning of April 2005 year.

1.2.a, In first level of release (30 eggsltree):

In the first level of release the pre-count numbers of £, lanigerum before release
were 88 individuals/2 square inches, while reached 191 individuals/2 square inches in
{check trees). .

The results in Fig. (4) indicated that the number of £ /anigerum in the 1%
release plot decreased gradually from 88 on April to 71, 60, 54, 40, 33, 19 and 17 on
May, June, July, August, September, October and November, respectively as
compared to check plot (aphid populations changed from 191 individuals/2 square
inches on April to 264, 371, 345, 297, 287, 177 and 161 individuals/2 square inches in
the same dates, respectively). The percent reduction of £. fanigerum in 1% release plot
increased gradually as follows 41.6, 64.9, 66.0, 70.8, 75.0, 76.7 and 77.1% on May,
June, July, August, September, Qctober and November, respectively,
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Fig. 4 Fluctuation in the population numbers of the woolly apple aphid, Eriosoma

lanigerum in the 1% plot release at level of (30 eggs) and the corresponding
%reduction of the aphid on apple trees during 2005.

I1.2.b. In second level of release (60 eggs/tree):

In the second level of release, the pre-count numbers of £. lanigerum before
release were 45 individuals/2 square inches, while reached 174 individuals/2 square
inches in {check trees).
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The results in Fig. (5) indicated that the number of £. /anfgerum in the 2™
release plot decreased gradually from 45 on April to 32, 25, 22, 17, 11, 8 and 4
individuals/2 square inches on May, June, July, August, September, Qctober and
November, respectively as compared to check plot (aphid populations changed from
174 individuals/2 square inches on April to 267, 314, 345, 299, 214, 199 and 156
individuals/2 square inches in the same dates, respectively). The percent reduction of
E. lanigerum in 2™ release plot increased gradually as follows 53.7, 69.2, 75.3, 78.0,
80.1, 84.5 and 90.1% on May, June, luly, August, September, October and
November, respectively.
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Fig. 5. Fluctuation in the population numbers of the woolly apple aphid, Erfosoma

lanigerum in the 2" plot release at level of (60 eggs) and the corresponding
%reduction of the aphid on apple trees during 2005.

I.2.c. In third level of release (90 eggs/tree):

In the third level of release, the pre-count numbers of £. /fanigerum before
release were 25 individuals/2 square inches, while reached 155 individuals/2 square
inches in (check trees). '

The results in Fig. (6) indicated that the number of £. /anigerum in the 3°
release plot decre_ased gradually from 25 on April to 12, 9, 8, 5 2, 1 and 1
individuals/2 square inches on May, June, July, August, September, October and Nov.,
respectively as compared to check plot (aphid populations changed from 155
individuals/2 square inches on April to 187, 201, 211, 198, 184, :176 and 154 ividuals/2
square inches in the same dates, respectively). Accordingly, the percent reduction of
E. lanfgerum in 3™ release plot increased gradually as follows 60.1, 72.2, 76.5, 84.3,
93.3, 96.5 and 96% on May, June, July, August, September, October and Nov.,
respectively.
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Fig. 6. Fluctuation in the population numbers of the woolly apple aphid, Friosomna
lanigerum in the 3" plot release at level of (90 eggs) and the corresponding
%' reduction of the aphid on apple trees during 2005,

The results which obtained from the first year (2004) show that as a result of
releasing C. septempunciata the numbers of aphid which migrated in winter from
aerial parts (main branches and trunk) to underground parts (roots) was low,
therefore the infestation by £. anigerum in the second year (2005) decreased.

These results are in harmony with those obtained by Hoyt and Madsen (1960)
found the control of £ lanigerum is complicated by the continue dispersal of aphids
from the roots to the aerial portions of the tree, and a corresponding dispersal in the
opposite direction. Release €. septempunctata adopted here can cope very well with
this behaviour.

In this respect, Singh (2003) found the feeding efficiency of the predator, C.
seplempunctata increased progressively on £. lanigerum, with the development of
grub stages of the predator. The consumption of woolly aphid by the grub uniformiy
decreased with increase in size of woolly aphid at all stages of the grub.



450

10.

11.

12.

13.

14,

15,

MANIPULATION OF THE SEVEN SPOTTED LADY BEETLE, COCCINELLA SEPTEMPLUNCTATA
{COLEOPTERA : COCCINELLIDAE) FOR CONTROLLING THE WOOLLY APPLE APHID,
ERTOSOMA LANIGERUM (HOMOPTERA : APHIDIDAE)

REFERENCES
Anonymous. 1997. Ladybird Beetle. Microsoft Encarta 97 Encyclopedia. Houghton
Mifflin Company.
Arnett J., N. M. Ross, and H. E. Jaques. 1980. How To Know The Beetles. W. C.
Brown Company Publishers, Dubuque, Iowa.
Baker, A, C. 1915, The woolly apple aphids. US Dep. Agric. Rep. 101,
Fleming, R. C. 2000. Entomology Notes 6: Lady Beetles.
http://insects.ummz.lsa.umich .edu/MES/notes/entnotess .html.
Hendrson, C.F. and E.W. Tilton. 1955. Test with acaricides against the brown
wheat mite. J. Econ Entomoi., 48: 157-161.
Hoyt, S. C. and H.F. Madsen. 1960. Dispersal behavior of the First instar nymphs
of the woolly apple aphid. Hilgardia, 30 267-297.
Ibrahim, M., M. 1948, The morphology and anatomy of Coccinella
undecimpunctata aegyptiaca Reiche, Bull. Soc. ler Entom., XXXII: 305-316
Ibrahim, M. M. 1955a. Studies on Coccinefla undecimpunctata aegyptiaca Reiche.,
I. Preliminary notes and morphology of the early stages. Bull. Soc. Entom., Egypt,
XXXIX, : 251-274.
Ibrahim, M.M. 1955b. Studies on Coccinella undecimpunctata aegyptiaca Reiche,
II. Biology and life-history. Bull. Soc. Entom., Egypt, XXXIX, : 395-423.
Ismail, L. 1., N. A. Abou-Zeid and F. F. Abd Allah. 1990. Seasonal abundance of
Friosomna lanigerum Hausm. on apple trees. Agric. Res. Rev., 68: 173-177,
Mangoud, A. A. H. 2000. Integrated pest management of apple trees. Ph. D.
Thesis, Fac. Agric. Cairo Univ. Cairo, Egypt, 225 pp.
Mangoud, A. A. H. 2003. Research worker working on mass rearing of predators
during working in the Project 604 "Mass rearing of parasites and predators
attacking mealybugs and whiteflies". _
Singh, 5. S. 2003. Feeding potential of Coccinefla septempunctata Linn. on woolly
apple aphid, £riosoma lanigerum Hausmann. J. Entomol. Res,, 27(3): 213-216
Waldbauer, G. 1998. The Birder's Bug Book. Harvard University Press, Cambridge,
Massachusetts.
Wiber, D. C. and M. W. Brown. 1988. Impact of woolly apple aphid (Homoptera:
Aphididae) on the growth of potted apple trees. J. Econ. Entomol., 81: 1170



ASHRAF A. H. MANGOUD 451

gl U (e da3 Gald A BT gad) 3 sal gf 3pUS i
gl e

Agpvia (528 aShead) 2 Uiy
_)444—-5__).._1.1~JJITJLDJIO};J’JS_%—QUM@EJ&FJ‘.M

Sl S e pboal e 8l a0l aal e el ALl e ey
g3l o say s s e e Galt e g i) Vg dadiy  peaa (B gal Jamal o e galaal
Qe gdnga dudy 0 Ne ¢ Y)Y (e dilid gl aaill Gl 1 g al i g
DA gl Aailaey Ll Slash e bl Al e Nand ais b (g8 DS e
Xaeo Yoot ullie Cpasge

il ea ALY dad Gadh 5 adfiiny ¥ (g sty o jikall Baa D) (oo
GO ol Laiy Yoo £ Gle (DA aadg Ay B el %VY,Y Wabiall cilia y Ay seall
bl cliay b pall Al ey Ala A add b jadfican T (5 giey e kel 13
Uy Jamay a s Sal) (DU} (5 gtna o Laiy Y0 1€ le DA jaad i Aoy A @iy %oAY,Y
b L1y %300 M lalall ciliay A guall U ey AhaY) Lpd mid QU 5 jadfiuay
Xt e Dla judg Ay

oaid 8 jadfican Ve (5 e o el 138 @0} oo (Yoo JG augd)
Ao DA jaed g Ay 8 i3y %YV, I laleadl Cliay i peall AU e L) B
Gt A At b i N5 jadfiiay Ve (g g oo el Vaa 3} (5ol Laiy LYo
ed LS Yoo D s sudyg dday 4 dllig %) I laluall Cliay A geall il
iliay GAgall ZUED e AbaYt A A paid (5 edfiian A0 (g ey e il (30
Nero e A g Ay el %A1 W bl

aall Aoy Ll sl 53 yall gl 5 pdadl (o kal) alasdial ¢Say AL A
Sl e dgeal) 2l ALISI AadlSal e 5 (o Alladll don g gl) AaBS juolic
| L





