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Ahstract :

nifferences in the oviposition and larval feedino
hehavior of pomeqranate fruit moth on fruits of different
sizes were studied during fruiting season of 1984 and
1985. Calyx is the most infested part by the newly
hatched larva due to calyx preference hy aravide female.
Larvae initially feed inside the cayx tube, Murina first
and second nenerations, then they complete their develop-
ment inside the calyx of immature fruits, while larvae of
later generations qrow inside the 1lining layer of the
pericarp of mature fruites to complete their development.
More than one larva were found inside the infested mature
fruits. These larvae spent winter conditions on fruit
litters in the orchard. The economic damage usually resu-
lted from pericarp infestation followed by decay due to
secondary infestation and microbial growth .

INTRODUCTION =

Pomegranate fruit moth Ectomyelois ceratoniae Zell .
is an important pest pf pomeqranates in Irag (1). This
species infests carob pods, almonds and citrus fruits in
Mediterranean hasin and Western Australia, and was named
carob moth { 2,3,4 ). It is also found in Africa feedina
on date fruits ( 5,6,7 ). The biclogy and rearing of the
moth have been studied in our labratory since 1980 .
oviposition and larval feedina behavior in relation to
fruit phenology in the field were the main ohjective of
this study .During the fruiting season ( April- VPovember)
of 1984-1985 nomearanate fruit development, oviposition
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and larval feeding as related to fruit size and maturity
were determined .

MATERIALS AND METHODS

Field sampling : Tests were conducted 1in a commer-
cially productive pomegrante orchards in south-west Bagh-
dad city mainly yrowing selimi variety . The orchards was
not sprayed during the fruiting season and the fruits
were naturally infested by E.ceratoniael.Fruit development
as weekly checked after.fruit set in April during the
fruiting seasons of 1984 and 1985. Heekly samples of
pomegranate fruits of different sizes and maturity were
taken randomly from the previous orchards . Sampling was
continued through winter months to collect the dropped
fruits left in the orchard. Each sample unit contains
more than 150 fruit which were kept ‘in conling hoxes
{ medium size ) for later examination. The first mature
fruits after picked from the tree dinitiate the time of
harvest . Harvest was continued by stripping the ripe
fruits from the orchard then was ended when all matured
undamaged and well estahlished fruits were pick off the
trees,

Laboratory test Pomegranate fruits at different
stages of development were graded to three sizes
according to fruit diameter as follows : small (< 45 mm }

, medium { 36-55 mm y, and large fruits [ > 56 mm }. Each
fruit was dissected longitudinally through the calyx tube
lookiny ftor insect infestation . Egg, egqg shell , larva
and PuPa or pupal exuvia were transferred from the fruit
and recorded according to fruit size .larvae fruit Per at
the time begining of the fruit set as well as during the
season was compared to their number at the end of the se-
ason{Dctober-December).This comparison neasures the resp-
onse and attaction of moth female to fruits during the
season and the effect of existing fruits in the orchard
on larval density .

RESULTS AND DISCUSSION :

Fruit set and maturity:Pnmegranate flowering starts at
the first half af April and continued to the end of June,
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_Few flowers were noticed during the first half of July .
Fruit sect started at the end of April, fruit development
and size en largement continued from May to buaqust(Fig.1)
Fruit maturity and harvest started in July and continued
until the end of fruiting season derending on pomegranate
variety ( unpublished data ). Durina this period calyx
tissue as apart of the fruit takes different size and
shape and  this affect the state of fruit infestation,
namanged fruits left on the tree or dropped on  the ground
are usually left hy the farmers in the orchard. They are
an important source for reinfestation in the following
seasnn . pamangoed froits  found after harvest showed
‘varinus stames of maturity and decayed spots. They have
hern seen either on the tree or left on the ground .
lsually the infestation of the next season fruits start
from the previous fruit litters. (R). Salimi variety is a
common one planted in the area, its fruits are normally
Oviposition behavior : At the begining of fruiting season
infestation initiated from moths developed from overwin-—
tering larvae and emrged during March-April. Moths female
lay eqggs either on the new fruits or on the fruit litters
left from the previocus season . Females are attracted to
the fruit calyx to deposite their egg singly filament
within the calyx tube, Most of the eggs did not hatch due
to unfertility or dry conditiens. The dried wunfertilized

eqgs were counted with the egn shells viable eggs were
counted seperately { ig. 2 ).

Larval fruit feedinyg behavior: Usually calyx is the first
infested part of the fruit and the larvae of the first
and second generatinns establish themselwves their for the
entire ‘ larval development time. At third, fourth and
later feneraticons, tissue pretrence causes an effect on
larval ' feedinn hehavior , they migrate through a feeding
tunnel imto the pericarp tissue to feed on the lining
layer . Previnous studes on larval feeding on pomegranate
fruit tissues (9) showed that the calyx tissue was
suitable for larval development than percicarp . Larval
feading hehavior on plant tissue was discussed which

shnwed that feeding depends on host plant chemistry (10).
However, pericarp infestation did not asscciate to tissue
perference by moth femal but happend as a result of lar-
wal mionration from calyx tissue to internal parts of the
fruit. Most of the third and fourth instar larvae were
found feeding on the lining layer of the pericarp of
mature fruits whene some these larvas attend last instar
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they migrate back to the calyx tube for pupation .,
Pericarp infestation depends on fruit size and
maturity .Pericarp of small fruits wusually was not
infested . It seems that = the newly hatched larva when
feeds on pericarp of small fruit do not establish well
due to tissue constituents as well as tannin astringency.
Field observations showed a few percent |( 3.8 to 5.9 % )
of larvae feed on pericarp of small fruits at the end of
fruiting season ( Table 1 ). As fruits enlarged in size
and matured, a better insect growth was noticed on
pericarp of medium size fruits . The percent of feeding
larvae increased to 50 and 55 during Octoher-December, in
comparison to 3.8% in percicarp of small fruits .
Pericarp of small fruits had not normally infested
due to its is astringency to became unpalatable for larv-
al feeding,but of medium and large fruits it wss infested
at higher rate calyx ( Table 1 ). Pericarp infestation is
a function of size, and maturity of the fruit . ©Larval
feeding on pericarp lining layer was similar to the
feeding on almond fruits (4) and to the behavior of other
lepidoptercus larvae as well as leaf mining larvae (11) .,
Chemical composition of pericarp tissue may have an
effect on larval feeding since the larva avoid tanin
containing tissues of small fruit, and maturity causes a
decreasing in tannin content (12) which casue the larva
to feed on pericarp of ripe fruits causing a secondary
infestation by other insect species (13). However , fruit
decay taks place during July-October due to a secondary
infestation by other  insects , however pericarp
infestation causes a more economical loss due to poor
guality of damaged fruit.
Larval density per fruit : The moth female is attracted
to the fruit calyx to deposite on egg on stamen filament
inside the-calyx tube . Under appropriate conditions, the
eag hatchs to a new larva  which  then feeds on the
interior tissue of calyx tube, This is a regular oviposi-
tion and larval feeding behavior inside the calyx during
‘early fruit season . Fruit matuity and harvest cause a
decrease in number of fruits 1in the orchard during
September-December . For this reason , harvest would
disturb insect population dynamics at the end of fruiting
season, Scarcity of fruits due to harvest would have an
influence on moth female oviposition - behavior forcing
them to lay eggs on the unharvested fruits remained on
the tree after harvest, defected fruits and fruit debrise
dropped on the ground after harvest . Increasing egq
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Table 1. Tissue preterence by Ectomyelois ceratoniae larvae as ~

related to pomegranate fruit size,

Infested fruits/feeding site (number) and %

Sample Humber S
date of : Small fruits medium. fruits Large frults
fruits sl
checked C P i c F [ P
October 355 21.0 Soyr e 2.0 12.0
{22.8) ; {11.9) (50.0) (22.0) (13.0)
November 515 46.0 09.0 23.0  127.0 09.0 22.0
{19.5) (03.8) (09.8) (53.0) (03.8}) (09.3)
hacannet < ¥61 C 13.0 10.0 22.0  93.0 02.0 10,0
(19.4) (05.9)  (12.9) (54.7} {(01.2} (05.9)
Tatal 1031 80,0 - 19.0 56.0 266 13.0 . 44
{16.7) {4.0) {11.7} (55.7) (D2.7) (09.2)

T : calyx B : pericarp

Numbers in parenthesis represent percentage of fruit contain larva
feeding in calyx or pericarp among infested fruits.
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~density per fruit will cause an increase in numbcr of
larvae per fruit ( Fig.3 ), The number was increased from
one during fruiting season te three or tour and sombime
twelve larvae per fruit during Oectober , Nevember and
December, respectively, The pericarp of ripe fruit and
fruit litters were served in additien te oviposition as
abetter habitat . Also they serve as agood protection
sites for larvae during winter conditions and carry most
of larval population throughout the post harvest perieod .
This population of larvae would be as a gnod source for
reinfestation of the new fruits in the next fruiting
Season .

Sanitation as a method of orchard mananement | #,14

by removing all fruit forms from the orchard is anothor

good measure in preventing oviposition on dropped fruits.

This study provide informations on pnst harvest fruit
damage. In wview of foreqoinn , it would he possible ko
nredict moth activity and infestation from diapausnd
larval population of the previous season ; Since  the
insect snoent winter on fruit litters .
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