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STUDIES ON THE LIFE HISTORY AND HABITS OF CODLING
MOTH CYDI4 (LASPEYAESIA) POMONELLA (L) TORTRICIDAE:
LEPIDOPTERA IN THE MURREE HILLS

Syed Alamdar Humajn,* M. Rafigus Kbas,*" snd Hyder Ali Shak***

The studica on bionomies of Cydia (Laspeyresia} nella
%1..1, were carried out in the Murree Hills dusing, 1980, The
arva was observed to bore into the fruit ‘and render it undt for
human consumption. * The pest passes over two gemerations in
one calendar year. Six larval instars of the pest have been
observed and desciibed.

INTRODUCTION

Codling Moth, O. (Laspeyresfa) pomonelly (L) is the most seriols
pest of apples in the Murree Hills. Its original home is considered to be
Southern Europe but now it has assumed a cosmopolitan status and is found
practically in all the appis growing countries of the world. The first out-
break of the pest in Pakistan (Baluchistan) was recorded in 1923, and oven
today it is reckumed to be a major pest of apples, (Fanjua er gf., 1958).

In fict, the pest renders severc damage to the fruit and has threstened
the developing fruit industry in this ares. The larva bores into the freit, and
renders it unfit for husian consuniption. Keeping in view the magnitude of
the problem, preliminary investigations on the Kfe-bistory and habits were
carried out snd some useful data wore obtained for evolving a practicable
strategy for its effective and economic control, particularly ut the larval stage.

REYIEW OF LITERATURE

Jagpus er ol (1958) obesrved six larval instars and noted two peneri-
tions in qne calender year, in Batuchistan:  Suta (1969) found two generations
& year in Rumanis, the first sook 32-149 days te develop and the second
generation 19118 days. Ivanov (1970} showed that the over-wintered larvae
pupated between 6th and 29th April, at an average daily temperature of
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10°C., Hagley (1973) reporied that the greatest mortality (18.234) oceusred
in the third larval instar. Filimonov ((973) reported that the over-wintered
tarvas pupated in the first ten days of April at an average temp. below 10°C.
Bsteban {19758) studied that the average number of eggs laid per female was
47.13and 78.33 in the first and second generations, rospectively. Pristavko and
Chernii (1976) observed that 40 to 50% R.H. decreased in the values for the
fength of adult §ife, mating activity and ‘number aiid viabillty of eggs iaid,
whereas at 70-80% R.H; all values were at_ their highest,

Nowoaiclski and Seski (1977) fdund thet the Maxintu thating sctivity
ocourred two days after cmergence and the average duation of pairing for
isolztod pair was aboui 55 minutes. Sokolowski eral (1978} concinded
that the conswnt temperatures of 11°C ur lower and 32°C or higher ware
harmful to developing embryos.  fackson (1979) reported that 37 of the
eggs were found ou upper-keai aueluces, 35% on lower leai-surfaces and 8%
on apple fruits,

MATERIAL: AMD METHODS

Studies uader the ssmi-nstural conditions were carried out on some
aspects of biology and habits of codling moth on apples. Four resoarch
swations viz., Aliot, Phagwasi, Upper-Deval and Ghora Gali were selected
with vatying altitude ranging from 4000 ft. to 5000 it. Studies Were initiated
with the overswintering larvaejpupae in 197980, )

Larvas and pupse were collected from the field and kepi is the rearing
field cages, measuring- 24" %24’ X¥. Field cages werc observed dally for
pre-oviposition, ovipasition, ingubation, pre-pupal aad pupal studics and alsa
the prevailing temperature and refative bumidity. In addition, larvasfpupse
were piaced in glass troughs (10" x 6" x 3°), glass tubes (5*%x 14" and glass
jars (8" %37 for supplementing infermation. The reating Containes were
cieansed of any jaccal matter avery moming (8.00 hours). Obsarvations on
the pupee were recorded daily up to the émergence of moihs. The adult moths
ware each day placed in glass chimneys for oviposition. The moths were fed
on sugas solution. Apple leaves were replaced by fresh ones daily. Tho leaves
harbouring eggs were transferted tr petri dishes (4 diameter) for incubation.
An haif inch layer of moist paper was placed at the botiom of each pstmi dish
to provide adequais moistues.  On hatching, apple ftuits were provided ws
food for the immatnse Iarvac. The mature Jarvae, which had itft the fruit
for spinning cocoons, WeTe at onco yemoved to glass jars having cobrrugalod
cardbosed sheets. Larval fesding period was slso recorded.
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Meagurements of length and width of head capsule of larvae, selected
at randém from the lot wers made afier every four to five days throughout
the duration of larval stage and their instars defermined. Thess measuremonts
were made by stage and ocolar micrometer undor the mcroscope and a pair
of fine dividees. The egps, larval instars and pupae Were also measared.

RESULTS AND DISCUSSION

Moths emsrged from the hibernating pupae in the end of April and
beginning of May. It has been concluded that the pupal period; pre-oviposi-
tion peniod, oviposition period, incubation pericd, and lacval feeding period
of socond brood, 1979-80 and first brood, 1980 on an average being 30.77,
5.00 14 .58, 8.07, 53.98, days and 18.49, 6.49, 15.40, 12.53, 34.39, days,
respectively, in Aliot; 34.00, 5.15, 14.41, 8.56, 51.43 days and 16.00 §.21,
17.42, 12,35, 35.71 days respectively, in Phagwari; 13.80, 3.30, _14:53.
7.21, 47.98, days and 8,69, 4.58, 13.50, 32.28 days, respectively, 1.1
Upper Deval; 34.69, 3.50, 14.82, £.10, 44,96, days and 19.38, 6.30,
(5,33, 12.90, 29.03 days, respectively, in Ghora Gali. ;

Copulation started -3 days after the emergence of adults. The paiss
have been observed, mustl;}rT, to cgpulate otce onky. Sur\ri?al_ in 'L_‘]!_.p first instar
lervae was recorded to be 60% to 805, The incubation period was inversely
proportional {o tomperature but directly progortional to the relative humidity.
The shostest duration wag 8 days at 30°C and the longest duration of 18 days
at 19°C. No opg hatching was observed below 10°C and above 85% 1o
lative humidity. Larvac fed only the seeds, Tho mean temperature during
the pre-pupal and pupal developmen: was 24°C and 27°C, respectively. With
the increase in tetoperature the pupal durgtion was shortened but it was
lengthaned with the increase in relative humidity.

The date shout the sex-ratio revealed that our of 1538 adults emerged
in the fleld cages, thore ware 793 males and 745 females, giving & male and
female ratio of 51.50, 48.40. On the whole, 23 eggs per female were laid,
during the span of their life.  The length of life was reduced with the
increaso in temperature bur lengthoned with the increase in relative hum:dﬁy
The males oftzn lived one day shorter than the females.

_ The aversge duration of complete life-oycle of first, goneration (1980)
was found as 76.93 days in Aliot, 78.90 days in Phagwari, 76.67 duys
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in Upper Doval and 79.23 days in Ghora Gall. The second over-winiering
beood lested for 280.00 davs, fram the last week of July up to mid May
of the next vear. ‘This evidence also leads to the comclusions that there
are two generations {broods) in pature during the course of one calender
year in this aves. Emergence of moths took place soon afier dusk and
majority of them emerged between 7-9 p.n.

Male moths livad for 3-16, 5-18, 7-16, 4=13 days und the female
moths lived for 317, 5-20, 7-15 and 4-14 days in Aliot, Phagwari, Upper
Deval and Ghora Gali, respectively.

Table. 1 shows the observations on the biclogy of C. (Luspeyresia)
pomensiia (L.} in the Murree Hills.

The head-width of the larvae was measured, thus according to Dyer’s
Law, the Jarvae passed through six instars to reach maturity.

DESCRIPTION OF STAGES:

Different life stages of G, (Laspeyresio) pomonelia (L.) bave been des-
cribed as below:
Egg:

The eggs were laid singly but occassionally two or three may be found
togethor. The epg was neariy flat, slightly oval in shape. The average

length was 1. 12 num, width 0,76 mm, A freshly laid egg was semi-transparent,
grayish white fu cotaur, A day of two before hatching, a black spot appeared.

First Inptar Larva

Width of head 0.23 mm; length when newly hatched 1.8 to 3.1 mm;
length when fall fed about 2.7 mm. The larva was dirty white in colour and
turned creamy white. Head and thoracic shicld dark brown and body with
sparse long white hairs,

Second Iwwter Larva.

Width of head 0.3 to 0.43 mm; average 041 mm. Longth soon afier
moulting 3.5 mm, when full fed 4.0 to 43 mm. Body colour creamy whits;
head dark brown and thoracic shield has a deeper shade than the head.

Third Instar Larva.

Width of head 0.13 to 0.54 mm; average 0.50 mm. Length soon after
moulting 5.4 mm; when full fed 5.59 to 6.3 mm. General body colour, creamy
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white but gradueally acquired e pinkish tings. Head some what pale hrown;
thoracio shield dark brown and hairs moderately long and white.

Feurth Invtar Larva.

Width of head 0.64 10 0.5 mm; average.0.66 mm. Length goon after
mouiting 7.3 mia; when full fed 7.91 mm; Gensral body colour, creamy white
with & pinkish tinge; head very dark brown; thoracic shisld much darker than
the head ; thoracic legs, brown bearing many bristle like haits; head, thoracic
shisld and anal plate beared silky hairs.

Fifth [nstar Laven.

Width of head 6.75 to 0.79 mm ; average 0.77 mm. Eength soon after
moulting 8.3 mm; full fed 9.1 mm; Genersl body colour pinkish-white, head
dark brown, shiny; mouth parts brown; thoracic shield darker than the head;
thoracic iegs creamy white bearing many bristlelike hairs.

Sixth Instar Larva. ;

Width of head 0.85 to 0.92'tum, average 089 mm. Lsngth soon after
meulting 9.4 mm, when full fed, 9.8 mm; General bedy colour light greyish-
whits with a pinkish tings. The body beared short hairs arising singly. After
the farve was full grown, it stopped feeding. Having found » suitable place,
the larva first usuaily hollowed out, with its mandibles a little oval oavity and
then started spinning its cocoon. Before pupating., the larva sxcavated a
short passage for the pupae to wriggle cut. :

; The pupa measured on the average about 8.7 mi in length and 2.6 mm

in breadth across the third abdomitial ségment. ~The general body colour was
tight brown, the abdomen being a shade lighter than the rest of the body,
and tapering gradually towards the posterior end and ternfinating in a rounded
sagment. The spiracies were prominent, rounded, raised, pimple-like and
dasker than abdomen. The maxiliary palpi were about twice as lohg as the
labial palpi. Antennae were comperatively longr. :

Attt (T Mot).

‘Moth with sub-median groove from base containing hiair pencil. Fore-
wings of the meth, beneath with efongate dark firscous patch below middle
of diag,
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