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ABSTRACT

Grape vine (Vitis vinifera F.) inflorescences were caged in a bag of organdy in the field,
and artificially infested with 15 neonate larvae of Lobesia botrana (Denis and Schiffe-
rmueller) (Lepidoptera: Tortricidae). Olive twigs, each bearing 5 pairs of
inflorescences were caged likewise. In laboratory experiments 15 neonate larvae were
placed in each Petri dish containing one vine inflorescence or an olive twig bearing two
pairs of inflorescences. Three stages of inflorescence development were used, an early,
an intermediate and a late one. Larvae, pupae and adults were maintained at L:D 16:8
and 24°:22°C. In the field, when comparing inflorescences of the earliest develop-
mental stage, the rate of larval development was significantly faster on olive than on
vine inflorescences. In the laboratory, when comparing inflorescences of similar devel-
opmental stages, the rate of larval development on olive inflorescences was signifi-
cantly faster than that on vine inflorescences. Pupae of both sexes were significantly
heavier on olive inflorescences in all the tases in the laboratory, but in only some cases
in the field. In the field the number of eggs per female and the coefficient of multiplica-
tion of the insect’s population from generation to generation were greater on olive
(102.6 and 3.8 respectively) than on vine inflorescences (81.7 and 2.9). In the labora-
tory, the respective values were 118.5 and 12.3 on olive, and 90.2 and 4.9 on vine
inflorescences. In two-choice tests in the laboratory, vine inflorescences were preferred
for oviposition to olive inflorescences and to vine or olive leaves. In no-choice tests,
vine leaves, vine inflorescences, olive leaves and olive inflorescences in the least ad-
vanced stage, were all equally accepted for oviposition.

Introduction

Lobesia botrana is a polyphagous species, with
host plants reported to belong to 27 different
plant families at least. Vitaceae, Thymeleaceae,
Rosaceae, Rhamnaceae, Ranunculaceae, Poly-
gonaceae, Umbelliferae, Compositae, Convo-
Ivulaceae and Oleaceae are among them (Ba-
lachowsky and Mesnil 1935, Isaakidis 1936,
Bovey 1966, Galet 1982, Stoeva 1982). Daphnae
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gnidium (Thymeleaceae) seems to constitute the
original host of L. hotrana. Its adaptation to the
grape vine is considered by Balachowsky and
Mesnil (1935) to be relatively recent, because at
the end of the 19th century the insect was rarely
and occasionally found in the vineyards of
France and its presence was never generalized
as in the early 1930’s in that country. Among
the Oleaceae reported as hosts of L. botrana are
the cultivated olive, Olea europaea L., and the
ornamentals Svringa vulgaris L. and Ligustrum
viulgare L. (Balachowsky and Mesnil 1933,
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I[saakidis 1936, Bovey 1966, Stoeva 1982).

Isaakidis (1936) reports that 1. Raftopoulos
and N. Mantzoros of the Patras Plant Protec-
tion Station in southern Greece, found larvae of
L. botrana on olive inflorescences. They reared
them on olive flowers and obtained adults.
Infestations of olive inflorescences by this insect
do not seem to be rare, at least in Greece and
Bulgaria. Our laboratory stock of the insect was
obtained from olive trees near an abandoned
vineyard in Halkidiki (Tzanakakis and Sa-
vopoulou 1973). E. Angelakis (1987, personal
communication) often found larvae on in-
florescences of olive trees adjacent to vineyards,
on Crete. Stoeva (1982) found in Bulgaria that
up to 45% of olive inflorescences were infested
with larvae of the first generation. She found
pupal length, pupal weight and adult fecundity
of field-collected L. botrana to be greater on
olive inflorescences than on vine inflorescences
or sweet cherryfruits.

Recent work in our laboratory (Savopoulou-
Soultani and Tzanakakis 1987) showed that on
olive inflorescences of the cultivar “*“Megaritiki”
and on vine inflorescences of the cultivar ““Ra-
zaki™ larval growth was fastest in the most ad-
vanced stages of inflorescence development.
Larval development on olive inflorescences was

approximately 15% laster than on vine in-
florescences. By contrast, field experiments
showed no significant differences in the speed of
larval development between vine and olive
inflorescences when we compared in-
florescences of similar stages of development.
Because of the small number of pupae during
that work, pupal weights were not compared
and no fecundity and fertility records were kept.
Therefore, we considered it advisable to obtain
additional data with work on a larger scale,
starting with a larger number of larvae and
observing, in addition to the duration of larval
growth, pupal weight, fecundity, and fertility of
adults and to also test the acceptability of olive
and vine leaves and flowers as oviposition sub-
strates for L. botrana. Such work is reported
below.

Materials and Methods
The larvae were of our laboratory stock which ori-
ginated in northern Greece and had been main-
tained for 16 years on artificial diets we developed
(Tzanakakis and Savopoulou 1973, Savopoulou-
Soultani and Tzanakakis 1979). The grapevine
inflorescences were of the “Razaki” white table

cultivar, and the olive inflorescences of the ““Me-
garitiki” cultivar. Three stages of development of

FIG. 1. Stages of development of the vine (1) (after Baggiolini 1967) and of the olive inflorescences (2) (after Colbrant

1981) used in the experiments.
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the inflorescences ol both plants were compared.
For the vine they were G, H and | (Baggiolini 1967)
and for the olive E, F, and F1 (Colbrant and Fabre
1981) (Fig. 1).

In the field, vine inflorescences were used with-
out being removed from the vines in a vineyard at
Eginio, 44 km southwest of Thessaloniki and on
the University Farm. Fifteen neonate larvae of L.
botrana were placed on each inflorescence and sub-
sequently caged in a bag of organdy. On the olive
trees, the apical part of a twig, bearing 5 pairs of in-
florescences was caged likewise, after the leaves
from each inflorescence-bearing node were remov-
ed and 15 neonate larvae placed on it. There were 7
replicates per treatment. The caged plant parts
were checked twice a week, to observe larval devel-
opment and condition of the inflorescences. Pu-
pation took place in the folds of the organdy bag.
Pupae were removed twice a week. taken to the
laboratory and maintained at L:D 16:8 and
24°:22°C. They were weighed when 7-10 days old.
Of the emerging adults five pairs were maintained
at the same conditions in 5% 7.5 9.2 ¢cm truncated
conical cups of transparent hard plastic, covered
with tissue paper and provided with a cotton wool
soaked in 5% sucrose solution, to record fecundity
and fertility. The eggs were laid on the walls of the
cups.

In the laboratory, one vine inflorescence was
placed inside a 9 cm (diameter) glass Petri dish,
with a moist piece of cotton at the base of its axis to
avoid withering. Likewise, a piece of olive twig bea-
ring 2 pairs of inflorescences was placed in each
Petri dish, after the leaves were removed, and a
moist picce of cotton was added to its basal end.
There were also 7 replicates (dishes) of 15 larvae
per treatment. The inflorescences were stored in a
refrigerator for up to two weeks, depending on the
needs. The vine inflorescences were collected from
the University of Thessaloniki Farm, 10 km to the
south of the city of Thessaloniki. Larval develop-
ment and plant part condition were checked daily.
Withered or rotten plant parts were replaced
promptly with fresh ones taken from cold storage.
Rearing took place at L:D 16:8 and 24°:22°C. A
piece of corrugated paper, provided the pupation
site. Pupae and adults were maintained under the
same conditions as those produced in the field.

To determine the population increase from one
generation to the next, we calculated the coefficient
of population multiplication: C=
(R/2) x Lf x F x E (Guénnelon et al. 1970) where R
is the percent of adults per neonate larva. Lf the

percent of mated females, F the number of eggs per
female, and E the percent of egg hatchability. R is
divided by 2 because the theoretical sex ratio for L.
hotrana is ca. 1.

The oviposition preference experiments were
conducted in the laboratory at 16:8 L:D and
25%:23°C. Substrates were inflorescences or leaves.
The vine leaves were tender ones. having approxi-
mately half their final size. The olive twigs had
mostly leaves of the previous year’s growing
season, followed apically by a few young ones of
the current season. All experiments except one
were of the choice type. Four females per
15x15% 15 cm cage constituted a replicate. The
moths were held in groups of 5 pairs in plastic cups
until testing. They were provided with 5% sucrose
solution. The females were introduced into the test
cages on the next day of their first ovipositions.

Means were compared at the 0.05 level using
Duncan’s (1955) multiple range test, while per-
centages were compared using the z-criterion (Steel
and Torrie 1960) and oviposition preference using
the test for multiple comparisons (Wilcoxon and
Wilcox 1964).

Results and Discussion
Larval development and survival.

In the field. It is seen in Table 1 that on vine
inflorescences which were in stages H and I,
larval development was significantly faster than
in stage G. On olive inflorescences larval devel-
opment was also faster in the more advanced
stages F and F, but not significantly. Develop-
ment on all three stages of olive inflorescences
was slower than on the best two stages of vine
inflorescences, but not significantly.

Pupal weights were generally greater on olive
inflorescences, than on vine ones, but mostly
not significantly so. Pupal survival was gen-
erally high on both host inflorescences. In con-
trast, larval survival was generally low, result-
ing in a low yield of adults per neonate larva.
This low yield in adults could be due to insuffi-
cient food for the larvae in each caged
inflorescence or twig, or to other factors.

In the laboratory. As seen in Table 1, larval
development was significantly faster in the
more advanced inflorescences of both plants
and slower in the less advanced ones. A compa-
rison of inflorescences of similar stages of devel-
opment between the two plants, shows that
larval development was significantly and sub-

“stantially faster on olive. Pupal weights were
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TABLE 1. Performance of Lobesia botrana on vine and olive inflorescences in the field and the laboratory (L:D 16:8.

24°:22°C). (7 % 15 neonate larvae per treatment).

Mean weight of
7-10 day-old pu-  Adult as
pae (mg) percentage of
Mean duration
Stage of inflors.  Date inflors. were of larval stage
Larval diet development caged or picked (days) Males Females L1 Pupae
Field experiment
Vine inflors. G 24.V.87 30.5a 4.3a 5.7a 11.4a 63.2ac
do. H 4.V1.87 25.7b 4.7ab  5.8a 12.4a 86.7b
do. I 7.VL87 25.2b 4.0a 6.0a 10.5ae  84.6b
Olive inflors. E; 26.V.87 27.7b 4.8ab  6.6ab 27.8¢c 83.3b
do. F 7.V1.87 26.4b 5.5b 6.8ab 4.8be  80.0bc
do. F, 12.V1.87 26.0b 5.0b 7.3b 2.9b 66.7ac
Laboratory experiment
Vine inflors. G 21.V.87 30.0a 4.2a 7.3a 14.0a 60.0a
do. H 4.V1.87 24.5b 4.5a 7.9a 17.7b 65.8b
do. I 10.VL.87 19.0d 4.3a 7.0a 21.9be  59.0a
Olive inflors. E 29.V.87 22.3c 6.2b 9.7b 219ae  76.7bc
do. F 5.VL87 17.2d 6.7b 9.3b 33.3d 81.4c
do. F; 10.V1.87 15.5¢ 6.0b 9.8b 32.4d 77.3bc

Within each experiment and column, numbers followed by the same letter do not differ significantly at the 0.05 level, by

Duncan’s multiple range test.

also significantly and substantially greater on
olive inflorescences. The yield in adults was also
significantly greater and pupal mortality lower
on olive than on vine inflorescences. Therefore,
in the laboratory, olive inflorescences were
superior to vine ones as food for larvae of L.
botrana.

Fecundity and fertility

As seen in Table 2, the number of eggs per
female and the coefficient of multiplication of
the insect’s population from generation to

generation were greater on olive than on vine
inflorescences, in both field- and laboratory -
reared larvae. Egg hatchability was not signifi-
cantly different between the two plants in either
field- or laboratory- reared insects.

Oviposition preference

As seen in Table 3, in the two-choice tests vine
inflorescences were preferred for oviposition to
olive inflorescences and to vine or olive leaves.
Vine leaves were preferred to olive
inflorescences in stage F but not in stage E.

TABLE 2. Reproduction at L:D 16:8 and 24°:22°C of Lobesia botrana reared as larvae on vine and olive inflorescences

in the field and in the laboratory.

Coefficient of multi-

No. of Adults as per- Mated fe-  Mean no. of  Egg hatchability plication from gener-
Larval diet females centage of L, males (%) eggs/female (%) ation to generation
Reared in the field
Vine inflors. 20 11.4 88.9a 81.7a 69.1a 29
Olive inflors. 25 11.8 94 3a 102.6b 65.8a 3.8
Reared in the laboratory (L:D 16:8, 24°:22°C)
Vine inflors. 30 21.2 85.3a 90.2a 72.6a 49
Olive inflors. 40 29.2 90.1a 118.5b 78.9a 12.3

Within each experiment and column, numbers followed by the same letter do not differ significantly at the 0.05 level, by

Duncan’s multiple range test.
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TABLE 3. Oviposition preference of Lobesia botrana on flowers and leaves of vine and olive in two-choice and no-

choice tests.

Oviposition substrate No. of replicates

Stage of inflors. development

Mean no. eggs/replicate/
day (49 replicate)

Two-choice tests

Vine inflorescences 11
Olive inflorescences

Vine inflorescences 12
Yine leaves
Vine inflorescences 12
Olive leaves
Vine leaves 4

Olive inflorescences

Vine leaves 11
Olive inflorescences

Vine leaves 10
Olive leaves
Olive leaves 5

Olive inflorescences

Olive leaves 11
Olive inflorescences

G 15.0a
0.0b

G 32.0a
0.0b

G 9.0a
3.0b

3.0a
E 2.0a

18.0a
E 8.0b

10.5a
5.0b

2.0a
E 1.0a

28.0a
F 4.0b

No-choice test

Vine inflorescences
Vine leaves
Olive inflorescences
Olive inflorescences
Olive leaves

~1 00 Lh 00 ~]

18.0a
17 58
8.0ab
2.0b
12.0a

i Q

Within each test, means followed by the same letter do not differ significantly at the 0.03 level, by Wilcoxon and Wilcox

test for multiple comparisons.

They were also preferred to olive leaves. Olive
leaves were preferred to olive inflorescences in
stage F but not in stage E. As seen in the no-
choice test, significantly and substantially fewer
eggs were laid on olive inflorescences when in
stage F, than on vine inflorescences, or on vine
and olive leaves. Therefore, when the moths
had no choice, they accepted vine leaves, olive
leaves and olive inflorescences in stage E equal-
Iy well as vine inflorescences.

The present work substantiates the previous
year’s preliminary results, that larvae developed
on olive inflorescences as fast and in some cases
faster than on vine inflorescences and that the
pupae were heavier. It also proves that, both in
the field and in the laboratory, the adults pro-
duced on olive inflorescences give more eggs

than those produced on vine inflorescences.
Yet, the female moths, in the absence of vine
inflorescences, laid as many eggs on olive leaves
and inflorescences (stage E) as on vine leaves
and inflorescences. In view of the fact that L.
hotrana oviposits readily on olive inflorescences
and that an ordinary olive grove adjoining a
vineyard may, in most years, offer an abun-
dance of olive flowers, there is no question that
an olive grove may contribute to the produetion
of large numbers of first-generation adults of
this insect, which may lay more eggs than those
developed on vine. Therefore, olive trees may
constitute an important source of infestation of
nearby vines by moths of the first generation.
Such a source of infestation should be taken in
consideration when planning control measures
against L. botrana.
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Avantoin kar Avanapaymyn tov Lobesia botrana
oc AvBotalisc Apnéhov ko Eluag

M. ZABBOIIOYAOY-XOYATANH, A. I'. XTAYPIAHY kat M. E. TZANAKAKHZX

Epyastipio Epapuoauévne Zwoloyias xat Hapaaitoloyias, Lyoln Fewteyvinedy Ematyuwy,
Haveniatijuo Oeaaalovicng

HHEPIAHYH

"Eywvav netpdpoate 1060 otny UTaifpo 660 Kol GTO EPYUCTI|PLO, LE OKOTO Vi SIEVKPLVIGTEL 0 po-
hoc g el oc Eevioty tou Lobesia botrana (Dennis ka1 Schiffermueller) oe oyéon pe v dumne-
Lo. Zta neipdpote vraifpou tapatnpribnke n avdntubn e npovipeng oe avBotaieg apnéiou
Kol eAdg o€ 3 dtaopetikd otadio avantuing e avlotuliug, Tpdo, EVOLELECO, UVUTTUYUEVO.
Mo to okond autd eykimPiotnkay 7 avbotufies epnélov G GUKKOLS UTO OPYUVTIVL TQOU
nponyoupévag tonobetinkav 15 veoekkohapbeiceg npovipgpeg oe kabe avlotuiia. Ztnv ehud
gykhofiotnkay pe tov ido tpémo khadiokot mov £gepav 5 Levyn avlotefiov, apot apapiin-
Kov ta eUALe and toug kOpPoug mouv égepav Tig avbotofies. Avo @opég v efdopdda yivotay
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Eheyyog TG eEEMENC TV TPOVURPOVY Kal TNG KUTdoTaong Tov aviotabidv. Ot Tpovipgss vup-
POVOVIAVY OTIG TTUYES TOL odkkov. Ot vipgeg palevovtay 2 popéc v efdopdda Kul petapspo-
VIOV GTO EPYACTIPLO Omou dletnpoliviay oe x®po pe potonepiodo L:D 16:8 wpov kail Oep-
poxkpacia 24°:22°C. ZuyiLovtav oe nikia 7-10 nuepav. Ta eviiike torobetovviay avd 5 (evyn
G& TAMCTIKG Stupuvn] Kimeria pe Stuotdoelg 5 x 7.5 ¥ 9.2 cm okenacpéva Le yuptonetatta. [Na
PO Toug Elyav PupPdkl ENTOTIGUEVO PE dLdAvpL Cdyupn.._, 5%. Lta nelpapata ap'yucmpiou
torofetnOnke péoa oe tpuPfiio Petri pic avUorm,ltx apméhov N évag PAactog ehtdg pe 2 Levyn av-
BotaErdv ko 15 veoekkohupbeioeg tpovippes. Ot avlotatisg aviikabiotovviay 6tav papaivo-
viav. Ko oty nepintoon auty gpnoiponomnkay 3 otddio avantuéng tov aviotubiov. H
EKTPOPT] TOU EVTONOL £YIVE GTIC TLO TAVE cuvONKEeC.

Tu merpdpate ntpotipnong wotokiug Eyivay oto epyactiplo o L:D 16:8 kat 25%:23°C, ot ji-
Kpd peteiiikd klovPid, mov oto kubéva torobetiOnkav 4 Onivkd. Qg UTOGTPOUATE MOTOKING
tonobetovvtay avlotafies kol @UALa ehidg 1 opnérov. ‘Oha Ta TEPANATE EKTOS Ao EVA NTAV
TOU TUTTOV SITANG EMLAOYNS.

To nepdpote vraiOpou £6e1fuv OTL 1 CVATTLEN TV TPOVURPOV GTO 3 BLUQPOPETIKG GTEdIH
eEEMENG tov avlotalLdv otny ehid fitav Bpudltepn and exkeivn ota otddia H kat I tng apnéhov,
aAlG OYL CNUAVTIKG, aAAd SUOVIIKA TayOTEPT 4o Tou otadiov G. Ot viueeg mouv nponibay
amd avin ehrag rav Pupvtepes, yopic N Swwpopd va eival 6e OAES TIG TEPITTOGELS CTUTIGTIKA
anpovtikn. H vopeukn Ovnowotnta oy xepunin o’ okeg Tig nepintioels, evo aviibeta, n npo-
VORQLKT] Bvnoipotnta ey vynin.

Ta nmelpdpata epyactnpiov £detSay OTL 1 AVATTUEN TNE TPOVURPNC NTOV ONHOEVTIKGE TayUTEPN
otig uvBotadieg g ehldg an’ 6T NG opmélov o aviioTolya otddia eEEMENS TV avloTuLLby.
O voppeg anod avBotubieg ehiag Nrav onpaviika Bapitepeg and exeivec mou nponilav arnd ov-
Botatieg upmérov o’ dheg Tig nepintdoets. H anddoon oe evijhike Nty HeyalOTEPT KAt 1) VU-
kN Bvnopotnta pikpotepn otig avbotelisg ehldc an’ 6,11 oTNg aunélov.

O optBpoc avydv ava Onivko kat o cuvtereatng avEoemg Tov TANOBLGHOY and Yeved ot Yeved
Nrav peyaiitepol oTa Grope tov avantuynkay ot avlotatisc eldc an’ 6,11 6" ekelva mov ava-
noybnkav oe avlotetisg apnélov, 1060 oIV imatElpo GC0 KUl OTO EPYUCTIPLO.

‘Ocov agopd Tnv rcpouuqcn ®OTOKiNG, T¢ MELPApATO S1TANG emioyng £6eav 0Tt o1 avBota-
Eieg ccpmlou TPOTIHOLVIAL G LTOGTPOUL WOToKing und ekeiveg g ghide KoL and o PUALW
ehag N apnérov. Ta eUALL aunéiov TpoTIHOvVTOL 0o Ta QUALL Kal ta avOn eilig otadiov F
ohhd 631 and exeiva otadiov E. Ta ¢vila eldg npotipovvtal and ta avin otadiov F alkd oyt
uno exeiva atadiov E. Zto neipapa yopic emhoyn yevvnOnkay onpoviikd Aydtepa auyd oe av-
fotatieg ehidg oto otddio F an’ 6,11 o010 otddio E, 1) o avBotatieg aunéhov 1 o puila shidg 1y
OUTEAOV.

Zvunepaivoupe 0Tt ta @UALL Kat ot avBotafieg elidc, os oplopéva otddia avantung, arov-
ola avBotabidv apnélov, yivoviul dektd m¢ VTOGTpOLN ®oToKing Tov L. botrana. Ot TpovipQeg
avartiooovtal eEicou ypryopa kat untd opLopEveg cuvbnkes ypnyopdtepa ot avOn elidg Kot §i-
VOUV EVIALKE TTOU £XOUV LYTAT OOTOPAYOYLKT] LKOVOTITH. ZUVEN®S, EAULOVES Tov Ppiokovial
Kovid ot auméila propel va anoteiéoouy eotieg nopaywymg a&idioyov tinbucudv Tou evio-
HOU GTNV TPpMTN Yeved. Avto tpénet va Aaufavetal gofapd undyn dtav tpoypappatiloviut pé-
TPU KUTUTOAELUN GG TOU EVIOUOL GUTO.



