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DISTRIBUTION AND NATURAL ENEMIES OF DALMATIAN TOADFLAY /Linaria
dalmatica Mill./ AND MEDITERRANEAN SAGE /Salvia aethiopis L./ IN
YUGOSLAVIAL-

By M.Bogavac, N.Mitié-NMu¥ina, K.Mijatovié
Institute for Plant Protection, Beograd

| Weeds, Dalmatian toadflax and Mediterranean sage are members of
tpontaneous flora of Yugeslgvia. .

Research started in April 1969 s%ows‘that,rather abundant popula-
tions of Dalmatian toadflax could be found in Dalmatia and-~on the Montene-
Eﬁine Coast, In the continental part of Yugoslavia /Serbia, Herzegovina

d Macedonia/ the habitats are not numerous but, some of them, especia-
11y in Macedonia, are outstanding for very abundant plants. Considerable
morphological variations have been observed among specimens of Dalm.
toadflax from Macedonia, Dalmatia and Serbia,

"This plant in Yugoslavia grows ol stony grounds and skeleton soil,
bn limestone substrate. On cultivated soil it is rather rare, mainl )
bccuring in weedy vineyards, olive yards and citrus plantations. Only in
the surroundings of Bitola /Macedonia/ it was found in cultivated vine-
yards as well. Vertical distribution extends to 1.200 m. of altitude,

28 it is KruSevo in Macedonia. )

Distribution area of Mediterranesn sage is generally Serbia, with se~
eral habitats in Macedonia. Extremely abundant populations were found in

urroundings of Zrenjanin, Prizren, Raska, as well as in the Tegiol oF
astern Serbia, between Ni# and Knja¥évac. Most of habitats are situated
in the highland of Serbia, except Zrenjanin which is situated on the
Pannonian Flat., Similarly to Dalm. toadflax, Med. sa%e has also been
found on deserted or completely unculiivateé'soil, along roadsidés and
tn heaths. It is present on various sqil types, and most frequent on
delluvial deposits of sand and clay, qn "smonitsa", limestone and cherno-
zem.

Since both the plants are generally present on barrens, skeleton
and unsuitable soils for agricultural production, and being on & tolerant
level on fertile land, they are not of economic importance as weeds in
fugoslavia. . ’

, Dalm. toadflax is a perennial plant. It has the vegetative and genes=
rative reproduction. Aged plants are qualified by a very branching root
tystem, with outstanding tap~-root, which is more or less woody. On late-
ral roots, with horizontal position, there are vegetative buds from
_which numerous flower stems grow, egpecially after mechanical removal of
tereal plant parts. In the area of root neck , usually in spring and

fall, even lo and more sprouts can algo be found. Generative reproduction
is also distinct, as regards to Dalm. toadflax having 3 main periods of
flowering in Yugoslavia - spring, summer and fall - with abundant fructi-
fication. However, it can be observed that the maximum number of seed
tapsules are produced in fall.

| Plants of Dalm. toadflax from thd surroundings of Bitola and other
habitats in Macedonia have the highest growth, very branching stems and
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a strong root-system, in which tap-rdot, at root crown, extends even to
5 cm in diameter.,

Mediterranean sage is a biannual plant, with seed maturation in the
late July. After completed flowering and seed maturation plants get dry
soon, Besides generative reproduction, Med., sage has also the capacity of
regeneration and formation.of new stams mostly in the case when the main
is destrqyed. This property permits Med. sage carry-on on pasture.

Phytophagous insects of Dalmatian toadflax

From a relatively rich fauna of phytophagous insects, developing on
Dalm. toadflax, the species outstanding for their broad distribution and
dense populations are following: Gymnetron antirrhini Payk., G etron
netum Gern., Brachﬁfterglus Eulicarlgs L., Lupithecia linariata F.,
Calophasia casta ey Calophasia lunula Hufn.,‘%tagmato§hora serratella
Tg., Agapantia violacea Fabr., burytoma sp. and CHrysomels ROSSia LLilig.

Specles belonging to the genus & etron are the most Important,
in relation to distribution, populatTon density and the role in Dalm.
toadflax population reduction. On the territory of Yugoslavia a number
of species belonging to this genus have been detected, but the most impor-
tant reducing agents of Dalm. toadflgx are Gymnetron netum and Gymnetron
antirrhini. The presence of G. netum has been registered on all habitats
of Dalm, toadflax. In climatic conditions of Yugoslavia it develops three
generations yearly. Larvae are present in green capsules, and adults in
capsules containing mature seeds., It is characteristic of this species
that up fo four individuals can compl:te development within one capsule.
Each individual develops in a separatie section of the capsule, whereas
seeds from another part of the capsulz are left untouched. Thereafter,
TEPFulEEWith the development of a single larva, produce seeds, THough
at a somewhat reduced rate. The most ‘dense population of G, netum occurs
during ;ummer fructification, when the number of attacked capsules exce
seds 8o%.

No large-scale occurence of entomophagues, associated with this spe-
cies, was detected. Parasitic wasps from genus Habroeytus /Chalcididae/
generally occur. In 1971, a species firom the gamlly Trichneumonidae was
also obtained from some localities, '

Distribution of Gymnetron antirrhini is not as wide as that of G.
netum, The presence of dense populations was exclusively detected on the
localities of Macedonia. Gymnetron antirrhini has a single generation
yearly., Adults of new generation occur in July, i.e. in the period of the
second fructification of Dalm.toadflsx. One single individual is develo-
ped per capsule. All seeds in the capsule are destroyed. The important
gsuppression role of this insect species in Dalm. toadflax reduction in
1971 was recorded on the localities:of Drenovo Gorge and Katlanovo, with
over 9o% destroyed capsules,

In the group of phytophagues attacking reproductive organs, the spe-
cies Brach ero pulicarius and Eupithecia linariats were also detected,
Both species have m very wide distribution. They are present on all
localities of Dalm, toadflax. ‘Brachypterolus pulicarius is outstanding for
its population density. Larvae, or caterpillars ol bothn of these species
feed on pollen~sacs and Pistils, but no data.have been available for the
present on the degree of their reducing capacity of Dalm. toadflax gene-
rative reproduction,

s In 1971, on the localities of Mostar and Petrovac-on~-Sea, another
‘phytophague was detected within Dalm. toadflax seed-capsules. This is
T-gpecies from genus Eur¥toma. Sites of their emergence from seed-capsu-
Teg where this wasp developed, are markedly smaller as compared to the
siges of emergence of G, netum adults from seed-capsules.




Species from genus Calo hasia belong to the group of very voracious
phytophagues, which caterpllgars Teed on leaves of Dalm, toadflax and
other species from genus Linaris, During two year research, we found that
Calophasia casta mainly occurs on Dalm. toadflax in Dalmatia, Herzegovina
and Macedonia, whereas in Serbia Calophasia lunula is also present.

Tn our c¢limatic conditions, {alophasia casta develops three incomple=
te generations yearly. It overwinFTers as Ethe third, and sometimes as the
second generation pupa. Caterpillars occur in May, June and September,
Young caterpillar instars remain within flowers of Dalm. toadflax. In
summer-time, at high temperatures, there are also grown caterpillars
remaining within the flower by day. Young caterpillars were observed to
feed on reproductive parts that can be their only feeding source up to the
third instar. Meanwhile, as far as aged caterpillars are concerned, lea-
ving flowers at twilight time, this is considered to be the way of their
daily protection against high summer temperatures,

Populations density of Calophasia casta has been varying from year
to year, which important agents are entomopnagous insects and pathogens.
9n the localities of Mostar and Petrovac-on-Sea, rather dense populations
have been recorded this year, as well as a large number of parasitized
and affected caterpillars., Three tachinids were found as entomophagues,
being: Tachina prasceps Meig., S arrosia media Rond. and Masicera cuculli-
nae R.D., as well as a species TTom genus Ascogaster.

Among insects developing on the root or stem o Dalm. toadflax /spe-
cies from genera Mecinus, Symnetron, Stagzmatophora, Oecanthus and Agapans~
tia/, the suppression role of Stasmatophors Serrakells and Agapantia
Yiolacea should be pointed out.

Starmatophora serratella was detected on all habitats of Dalm. toad-
flax, but With high variations in population density. Meanwhile, a cons-
tant high-population density was found on plants of Linaria genisti
mostly on the localities of the Ibar Valley. At the same time, these are
very rich and large habitats of inaria genistifolia. The number of
affected plants is regularly over 50f%. Even 1o caterpillars were very
often found on a plant with a strong root neck. This species develops
2 to % generations yearly, and overwinters as caterpillar. Moths live
more than one month. Females are rather fecund. Laid eggs exceed loo.
Eggs are laid in leaf axilla, on lower plang parts, Embryonal development
lasts 60 to 8 days at the temperature of 36”C. Small but very vigorous
caterpillars penetrate the stem soon after emergence. At the initial sta-
ge they are present in the upper parts of the stem, but in the course of
development they gradually move downwards, so that most of caterpillars
complete their development in bark of the root neck or deeper in the
root itself.

Agapantia violacea, the phytophague from the family Cerambicidae
has a wide distriburion. It was not observed in a large number on any of
the localities till September this year. Meanwhile, in September, over
50% plants containing larvae of this phytophague were found on the habital
of Naim. toadflex near Bitola. As to feeding capacity of its larvae and
their developing sites, this species could be a control agent of Dalm.
toadflax and other plant species from genus Linaria.

On the locality of Bitola, we found adults of Chrysomsla Rossia
Illig. on Dalm, toadflax plants in May 1971, They were diapausing in the
insectary in Belgrade till September. Approximately on September 15, they
were activated, starting to feed, copulate and oviposit. Eggs were laid
all around plants, and mostly at the bottom of the cage. They are also
present on plant leaves. The role of this insect might have been impor-
tant, if it had appeared in a more dense populatione.

On plants of Dalm. toadflax, dense colonies of aphids were also
found, on sub-terranean and aereal plant parts. Their role in reduction
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of the plant vitality and capacity of the vegetative and generative. repro-
duction was important. i
Besides insects, we also found pathogens to have participated consides
rably in population reduction of Dalm. toadflax in Yugoslavia. Among these,
the occurence of Sclerotinia sp., D d§maria linariae and Erysiphae taurica
should be pointed out. The role of Sclerotinia.Sp. Was extreme§y~important,g
causing decay of a large number of §Tants;of Dalm. toadflax and Lj i '
enistifolia. On some localities, even over 50% plants were affected by
§1e-SacE. B

Phytophagous insects of Mediterranean sage

In Yugoslavia, Mediterranean Sage i1s also the host plant of a largs
number of phytophagous insects. Opposite to Dalm. toadflax, a very low
number of species were found on it developing on reproductive parts. For:
the present we have only found Melige idd Storm. /Nitidulidae/,
Chloridea peltigera Schiff. /Noctuidaes and BurytomaNikolskava /Chalci-
didae/. L

The species Meligethes vidiatug is the first in relation to distri-
bution area and population density. 1ts adults emerge in the period of
flower buds formation, and are found till the end of July. Dense popula-
tions of the species are found on all localities. o

oma Nikolskaya also has a wide distribution, but a low popula-_
tion Tevel, Un e localities of its more frequent presence, the percent
of affected seeds did not exceed lo%.

Chloridea peltigera, the polyphagous cutworm, was shown to be an -
imporfant control agent of Med. sage. Its distribution is rather wide but
it has occured on few habitats in a large number., More dense populations
were registered at Staro Gradsko /Priftina/ in 1970. Populations-have
been almost completely destroyed on the same localities in 1971,

Besides already mentioned species, a rather dense popuylation of
ggrﬁgiughus tau Warner and Stagmatophora pomposella Zell. was also found
on Med, sage.

The former feeds and develops on leaves and roots of Med. sage, and
the latter exclusively on leaves,-

Phrydiuchus tay in Yugoslavia id mostly present on Med. sage though
in 1991 a certain number of adults has also been found on rosettes of
3alvia sclares L. It has a very wide distribution. Its population density
is uneven, 1t is not correlated to the density of Med. sage on certain
habitats. On plain grounds Zrénjanin and Staro Gradsko on which Med.
3age, was abundant Phrydiuchus tauy was rather rare. A numerous population
was found on the habitats with dispersed andpermeable soils /Doljevac,

‘rnoljevo/. An extremely dense populgtion was observed on the locality
Joljevac, where over 9o larvae were found on one root only, of biannual
rosette, and 40 adults on a flowering plant. Its feeding needs and the
way of causing damage are such as not essentially reducing the plant
capacity of further growth and increase. It was found by a laboratory
test that there were the minimum feeding needs of adults in the period
of complementary feeding and sexual maturation. Besides, Med. sage has
an intensified capacity of regeneration and lateral shooting. In the
swarming time, adults mostly feed exclusively on top leaves, what, accor-
ding to our observations, does not influence seed yield reduction., All
these observations:should, anyway, be proved by a more fundamental expe~
simental study.

Investigations to date have shown that larval role as reducing
agints is still lower. We were suggested this by the fact that we found
v

2z

n over 90 larvae on a rosette, but the plant did not show any depres-
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sion symptoms. There were several ldrvae per leaf nerve or pedicel,wikhe=
out any visible symptoms of desiccafiion on the leaf itself, Besides,
larval capacity of development in thd oldest, dry leaves of the rosette,
or on desicgated plants due to diseade or attack by mites, points to
their ability also to feed on organiq matter in decaye

Among phytophagous insects detectied on Med. sage, Stagmatophora pome
posella was observed by dense populaftions as early as the first year of
research. The maximum density was found in the region of Zrenjanin, and
5. pomposella was detected on almost all localities of Med. sage presence.
Tt overwinters as caterpillar instar and has three generations per year,
but a part of population is also able to develop the fourth. This phyto=
phague is the host of a parasitic wagp from genus Apanteles and of a
species from genus Ascogaster., These parasites have an important Suppregs

sion role in population reduction of S. pomposella. In the overwinte-
ring generation, the percent of parasitized caterpillars is %6,81%, "and
even over 40% in the summer generation.

This is a relatively small insect. Thereafter, its feeding needs are
of the corresponding proportions., Injuries caused by feeding caterpillars
to Med. sage leaves cannot destroy a very big leaf mass of biannual plants
even by a rather. severe attack., NeitHer can they damage it more seriously
and disturb the process of photosyntHesis. Meanwhile, with mnnual plants,
a rather severe damage can be caused by caterpillars. If they are in a
rather high density, they are able to destroy the maximum of the leaf
area, causing rosette desiccation. Anyway, this is also one of the
problems to be gonsidered more in further research.

Besides a large number of insectg, a mite species = Aceria neosalviae
Keifer has been found rather frequenyly on Med. sage in Yugoslavia. On
some habitats /Zrenjanin, Staro Gradgko, PriZtina/, it has suppression
role in reduction of young.Med. sage,

On Med. sage plants, symptoms of virus disease were found on two
localities. A virus was isclated, but it has not been ildentified, neither
were they important as reducing agents of Med. sage. )

Conclusion

On the base of investigations to date of the phytophagous insect
fauna of Dalm. toadflax /Linaria dalmatica Mill./ and Med. sage /Salvia
aethiopis L./ and their roTe in reduction of these plant species, we
could come to the following conclusigns:

The insect fauna o€ Dalm, toadflax in Yugoslavia is relatively rich
in relation to the number of the spe¢ies present. Among detected species
there are, alsc such that could be promising control agents of this
plant, by feeding capacity or population density /species from genus
Calophasia, Gymnetron etc./.

The number ol phytophagous species detected on Med. sage is some ~
whaflower.'ngzgiuchus tau and Stagmatophora pomposella are outstanding
for distribUtion and population density. Meanwhile, their importance
in the host reduction has not been emcouraging for the present. A some =~
what more promising control agent tha% could be eventually used for bio-
logical control of this weed, is the mite Aceria neosalviae, but more
fundamental research of this phytophsgue is still in progress.
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