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Abstract

Own knowledge on host plants and on the breadth of the trophic specialization of central European
species of Phyllonorycter Hubner, 1822 living on Salix spp. obtained over the past 60 years are
presented. A total of 8 species were evaluated and divided into four groups after their trophic
relationships; monophagous species: Phyllonorycter quinqueguttella (Stainton, 1851) on Salix repens
s. 1, and P. viminetorum (Stainton, 1854) on Salix viminalis (here only provisorly due to the small
number of reared specimens); narrowly oligophagous species: P dubitella (Herrich-Schéffer,
1855) and P. salicicolella (Sircom, 1848), both on Salix species of the section Capreae; oligophagous
species: P, hilarella (Zetterstedt, 1839) and P. salictella (Zeller, 1846) on many Salix species, each with
different trophic preferences; broadly oligophagous species: Phyllonorycter connexella (Zeller, 1846)
and P. pastorella (Zeller, 1846) developing on Salix and Populus species. The hybrids are also used
as host plants, and the laying females positively respond to them as well as to the biological Salix
species, if at least one of the parental species is the usual host of the relevant Phyllonorycter species.
The data on host plants reported by other authors are compared.

Keywords: host plants, leaf miners, Lithocolletinae, trophic specialization

Number 3, 2019

INTRODUCTION

Endophagous larvae of mining and gallicolous
insects (e.g. some Diptera, Hymenoptera, and
Lepidoptera) cannot change the substrate, and
the food choice of a laying female is therefore
essential which does not strictly apply to

667

exophagous species. The ability of females to
recognize specific substances of plant substrates
is the result of the long-term evolutionary history
and of the relationship between host and guest.
Some entomologists of the 20" century have
compared this ability of females to experiments
called “serodiagnosis” done by the botanist Mez
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(1925), in order to create a phylogenetic model of
the plant system based on the chemistry of plant
tissues. The bionomics of mining insects, including
the food choice, were investigated especially by
Hering (e.g. 1950, 1957), who inspired a number
of contemporary and later entomologists. Povolny
(1949, 1967) and Gregor et al. (1963) were dealing
with the trophic preference in Phyllonorycter
Hubner, 1822 species living on rosaceous trees,
and Gregor (1952) investigated the species of this
genus developing on oaks.

This contribution summarizes the results of
research on food selection in 8 Phyllonorycter
species living on willows in central Europe, and
its main objective was to evaluate the degree of
their host specialization. We also paid special
attention to hybrids of willows which have not
been systematically investigated as hosts, partly
because of their difficult identification. Current and
historical knowledge on host plants of these species
are summarized by Davis and Deschka (2001) and
De Prins and De Prins (2005, 2018), many other
authors present records of individual host plants
and variously extensive biological data (e.g. Le
Marchand, 1936; Kuznetsov, 1981; Emmet et al,
1985; Buszko, 1990; Kuznetsov and Baryshnikova,
1998; Laasonen and Laasonen, 2000; Bengtsson,
2010). Some data on the rearing of Phyllonorycter
species from the Salix hybrids we only found in
the paper by Fritz et al. (1998). Volf et al (2015)
dealt with defensive mechanisms of Salix species
against herbivores. All these publications offer
a comparison with our results.

MATERIALS AND METHODS

The contribution is based on about 1370 adults of
Phyllonorycter speciesliving on willows reared from
mines predominantly of the second (overwintering)
generation, intensively collected by the senior
author in former Czechoslovakia in 1950-1976,
and additionally in the Czech Republic until 2016,
both in the wild and in arboreta of the Mendel
University, in Brno (SW exposure, 220-250 m a.s.l,
N 49°12.8, E 16°36.85) and in Krtiny (valley
position, 450-460 m a.s.l., N 49°19.1,, E 16°44.65.
The numbers of localities where individual
species were collected by F. Gregor are as follows
(Czechia/Slovakia): P dubitella 24/4, P hilarella
33/15, P quinqueguttella 1/1, P. salicicolella 13/4, P,
salictella 29/9 (cf. Gregor et al, 2017), P. connexella
18/4, P pastorella 5/2. In the arboretum of
the Mendel University in Brno, about 450 taxa of
willows were concentrated from various parts of
the world (Chmelar, 1987) of which about 200 are

spontaneous or artificial hybrids and cultivars. This
artificial assemblage of species was spontaneously
occupied by the species living in the vicinity,
namely Phyllonorycter salictella and P. dubitella, two
other species, P. hilarella and P. salicicolella were
introduced by the senior author, but the first one
did not survive there. Six of the species evaluated
in this paper live permanently in the semi-natural
arboretum of Krtiny (except for P viminetorum
and P quinqueguttella). The specimens reared
by F Gregor are deposited in the collection of
the Moravian Museum in Brno and in his privat
collection.

Extensive collection data (about 230 adults of 8
species) were also provided by Ale$ Lastivka from
1970-2016; the localities are accompanied by
numbers of faunistic squares, cf. Pruner and Mika
(1996) (Tab. I, all leg., det. et coll. A. Lasttvka):

Phyllonorycter dubitella (Herrich-Schéaffer, 1855).
Czechia, Moravia: Rymarov (6069), Brezinky
(6366), Skripov (6466), Stinava (6567), Prostéjov
(6568), Brno-Hady (6766), 2283, 1499, ex pupa
from Salix caprea and S. aurita.

Phyllonorycter  hilarella  (Zetterstedt, 1839).
Czechia, Silesia: Rejviz (5769), Dolni Moravice
(6069), Rymatov (6069), 15443, 1299, always ex
pupa from Salix aurita.

Phyllonorycter quinqueguttella (Stainton, 1851).
Slovakia: Sekule (7368), 1iii.1986, 8Jd, 5292,
Zavod-Abrod (7468), ii.1985, 34d, 499, Cenkov
(8277), iii.1984, 14, always ex pupa from Salix
rosmarinifolia.

Phyllonorycter  salicicolella  (Sircom,  1848).
Czechia, Moravia: Horka nad Moravou (6369),
Musov (7165), 1433, 1999, always ex pupa from
Salix cinerea.

Phyllonorycter salictella (Zeller, 1846). Czechia,
Moravia: Jesenec (6367), Subifov (6466), Stinava
(6567), Némcice nad Hanou (6669), Horka
nad Moravou (6369), Morkovice (6769), Ivan
(7065), Musov (7165), Dolni Véstonice (7165);
Slovakia: Sekule (7368); 3043, 2599, ex pupa

from Salix alba, S. melanopsis, S. purpureaq,
S. rosmarinifolia, S. viminalis.
Phyllonorycter viminetorum (Stainton, 1854).

Czechia, Moravia: Mikulcice (7168), iii.1975, 344&,
499, ex pupa from Salix viminalis.

Phyllonorycter connexella (Zeller, 1846). Czechia,
Moravia: Trebi¢ (6761), Ptacov (6761), Kladky
(6367), Jesenec (6367), Horka nad Moravou (6369),
83d, 692, ex pupa from Salix euxina, S. purpurea.

Phyllonorycter pastorella (Zeller, 1846). Czechia,
Moravia: Jesenec (6367), Plumlov (6568), Horka
nad Moravou (6369), Prostéjov (6568), Chropyné
(6670), Pasohlavky (7065), MuSov (7165), Dolni
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L. Numbers of reared adults of all evaluated Phyllonorycter species; N —natural habitats, B—arboretum of Brno, K —arboretum
of Krtiny, H-hybrids (predominantly arboretum of Brno), N, B, K, H-F. Gregor leg. et coll, AL-A. Lastivka leg. et coll;
a — number of host Salix species, b—number of taxonomic Salix sections, ¢ —number of host Salix hybrids

Phyllonorycter Specimens Salix

N B K H AL Total a b c
salictella 192 90 67 189 55 593 31 21 30
hilarella 245 0 31 5 27 308 10 7 4
dubitella 174 72 35 43 36 360 15 6 11
salicicolella 65 7 12 4 33 121 7 3 4
viminetorum 0 0 0 7 7 1 1 0
connexella 40 14 5 30 14 103 6 4 7
pastorella 24 0 9 36 69 7 6 3
quinqueguttella 15 0 1 21 37 1 1 1
Total 755 183 150 281 229 1598

Véstonice (7165), 1643, 2099, ex pupa from Salix
alba, S. euxina, S. purpurea.

We understand the categorization and
terminology of the trophic specialization as follows.
Monophagous species are bound to one (or to
a pair of very close host plant species). Narrowly
oligophagous species develop on a group of related
Salix species or they clearly prefer any group.
Oligophagous species are known on various Salix
species which are grouped in more different (and
unrelated) sections. The trophic preference of
broadly oligophagous species includes two or more
host plant genera. This our concept is close to that of
Klausnitzer (1983), not of Hering (1951) or Povolny
(1956) which are too broad and do not allow
resolution up to the level of a host plant species. We
use the section name “Capreae” instead of “Vetrix” for
better text clarity. The taxonomic identity of willows
was guaranteed by the dendrologist (J. Chmelar),
the nomenclature follows Vasut et al. (2013) or The
Plant List (2013) in some exotic species.

RESULTS
Trophic specialization of evaluated species

Our investigations of central European
Phyllonorycter species living on willows resulted in
the following distribution (Tab. I, II, III):

1) Species monophagous on one or two very close
Salix species: Phyllonorycter quinqueguttella,
found only on two very close Salix species,
Salix repens, S. rosmarinifolia (= S. repens s. 1)
of the section Incubaceae, and Phyllonorycter
viminetorum found on Salix viminalis (only
provisorly in the second species due to the small
number of reared specimens),

2) Species narrowly oligophagous only on several,
often close Salix species: Phyllonorycter dubitella
and P salicicolella, both almost exclusively
develop on Salix species of the section Capreae,
Species oligophagous on many Salix species
(each of them with different trophic
preferences): Phyllonorycter hilarella and P
salictella, the first of them develops on all
species of the section Capreae and other species
of the subgenus Vetrix; it avoids species of
the subgenus Salix; the second one mines
Salix species from various sections of all three
subgenera, except for species of the section
Capreae (in central Europe),

Species broadly oligophagous on two plant
genera: Phyllonorycter connexella and P
pastorella, they both mine Salix and Populus.

This distribution is supported by the numerous

material, especially in the case of the pair

salictella/dubitella  with different pattern of
the food preference. We reared 341 adults of

P salictella, but none P dubitella from six Salix

species (S. alba, S. daphnoides, S. elaeagnos,

S. myrsinifolia, S. purpurea, and S. viminalis), and

on the contrary, 262 adults of P. dubitella, but none

P salictella hatched from three common Salix

species, all from the section Capreae (S. aurita,

S. caprea, and S. cinerea). It follows from the above

that the species specific pattern of the trophic

specialization do not reflect the currently accepted
classification of willows. The deviations from this
pattern are sporadic and they concern Salix species
which are unusual or exotic in central Europe,

e.g. Salix appendiculata (in Czechia only relict

occurrence in Sumava Mts.), S. drummondiana, and

S. cordata. The laying females may be desoriented

by the unknown Salix species.

3)

4)
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II: Numbers of all Phyllonorycter specimens reared both from autochthonous and allochthonous Salix species

. Phyllonorycter spp.
Subgen. Section Salix Spp. : 3 )
sal hil dub salcol vim con pas quin
Amygdalinae triandra L. 2 2
Humboldtianae nigra Marsh. 2
Longifoliae melanopsis Nutt. 10
Magnificae magnifica Hemsl. 1
Salix Pentandrae pentandra L. 1
) alba L. 56 25 19
Salix
euxina Bel. 33 28
Subalbae babylonica L. 7 1 5
Tetraspermae tetrasperma Roxb. 1
arbusculoides And. 2
Arbuscella drummondiana Barr. 3
hegetschweileri Herr. 1
} caesia Vill 1
Caesiae
kochiana Traut. 3
Canae elaeagnos Scop. 10
aegyptiaca L. 5
appendiculata And. 1 1 1
atrocinerea Brot. 6
aurita L. 59 7 20
caprea L. 116 236 2
Capreae cinerea L. 55 19 89
hookeriana Barratt 1 1
muscina Dode 24
salviifolia Brot. 1 1
Vetrix stlestaca Willd. 32 8
starkeana Willd. 1
cordata Michx. 1
Cordatae eriocephala Michx. 2 2
missouriensis Bebb 2
acutifolia Willd. 1
Daphnella i i
daphnoides Vill. 16 1
Geyerianae petiolaris Sm. 3
hastata L. 3
Hastatae ) )
Japonica Thunb. 1
gilgiana Seemen 2
Helix
purpurea L. 215 25 12 3
repens L. 1
Incubaceae
rosmarinifolia L. 4 2 36
Mexicanae lasiolepis Benth.
Nigricantes apennina (Borgt) Skv. 3
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. Phyllonorycter spp.
Subgen. Section Salix SPp. 3 B 3
sal hil dub salcol vim con pas quin
mielichhoferi Saut. 1
Nigricantes
myrsinifolia Salisb. 17 9
Variegatae variegata Franch 2
Vetrix gmelinit Pall. 7
) turanica Nas. 3
Vimen
udensis Trautv. Mey 1
viminalis L. 27 2 7
Glaucae glauca L.
. alpina Scop. 2
Chamaetia . o
Myrtilloides myrtilloides L. 1
pedicellaris Pursh. 1
Specimens totally 404 303 317 117 7 73 60 36
[II: Food preferences of Phyllonorycter on Salix species autochthonous in Czechia (exact numbers see Tab. 1)
Phyllonorycter spp.
Salix hilarella-group sagitella-group
=
g g
. . . . ) = g S s EO
Salix subgenus Salix section Salix species S S S = S > = &
3 = S S S X 2 S
- “-’ S S I3 S [S) Sy
2 5 = 2 = s b I
5 = = 5 E 5 g
8 2 S g = 3 S &
Amygdalinae triandra Y Y
Pentandrae pentandra 0
Salix
] alba = o ©
Salix
euxina o °
Canae elaeagnos ©
Daphnella daphnoides o o
Hastatae hastata Y
Helix purpurea = d d 0
Incubaceae repens s.l. Y 0 Y ®
. Nigricantes myrsinifolia 4 0
Vetrix .
appendiculata Y Y Y
aurita L Y .
Capreae caprea u u o
cinerea L d u
stlesiaca * Y
Vimen viminalis . o o

reared adults: o 1-10, ¢ 11-50, m > 50
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Comments on individual species

Phyllonorycter dubitella (Herrich-Schaffer, 1855).
Species vertically distributed from lowland to
submontane areas, with preference of colline
locations (e.g. Lastivka and Lastivka, 1986),
narrowly oligophagous; it clearly prefers species
of the section Capreae, preferably S. caprea (236
reared specimens, i.e. 74.5% of adults reared from
biological Salix species), including occasionally
planted, non-European Salix muscina.

Phyllonorycter hilarella (Zetterstedt, 1839). It
distinctly prefers cooler mountain locations (e.g.
Lastlvka and Lastvka, 1986). It is oligophagous in
the whole subgenus Vetrix, with clear preference
of the section Capreae, we do not have any record
from the subgenus Salix. It is occasionally quite
common on Salix caprea, it was very abundant
on S. purpurea and S. silesiaca in Velkd Fatra Mts.
(Slovakia).

Phyllonorycter quinqueguttella (Stainton, 1851).
This species, similarly to its host plants Salix repens
and S. rosmarinifolia, is very local in central Europe
and occurs on wet meadows, margins of peat bogs,
and on wet sands (Lastivka and Lastavka, 1986;
Gregor and Lastlvka, 1991). It was reared only
from one hybrid, Salix purpurea x rosmarinifolia
(Slovakia occ., Abrod).

Phyllonorycter salicicolella (Sircom, 1848). Locally
common from lowlands to middle locations, with
distinct preference of Salix cinerea and S. aurita.
The lower number of reared specimens is
the result of low population density of this species
in both arboreta. It was also reared from Salix
rosmarinifolia (Lastivka and Lastivka, 1986).

Phyllonorycter salictella (Zeller, 1846). Species
locally abundant from lowlands to submontane
areas (e.g. LasStGvka and Lastivka, 1986,
Gregor et al, 2017), oligophagous, it avoids host
species of the section Capreae in central Europe, with
exception of one our record on Salix appendiculata.
It numerously exceeded other species in our
breeds, especially on hybrids. The most specimens
were reared from Salix purpurea. The high number
of specimens reared from Salix purpurea x viminalis
(47) and S. americana x purpurea (49) is due to
the representation of both preffered parents in
these hybrids (Tab. IV).

Phyllonorycter  viminetorum (Stainton, 1854).
It was recorded only once on Salix viminalis in
lowland forest habitats in southern Moravia
(LastGvka and Lastavka, 1986), but Salix aurita and
S. caprea are also given as host plants (e.g. De Prins
and De Prins, 2018).

Phyllonorycter connexella (Zeller, 1846) and P
pastorella (Zeller, 1846). Species preferring warmer
areas (e.g. Lastivka and Lastlivka, 1986). They are
broadly oligophagous on Salix and Populus, but
they avoid Salix species of the section Capreae. They
use host plant species with a smooth underside of
leaves.

Hybrids of Salix species as hosts

A survey of species and number of specimens
reared from hybrids is given in Tab. IV.
Phyllonorycter salictella hatched from 30 hybrids
(189 ex.), 24 of which have a clear share (at least
one of the parents) of an obligatory host of this
species. Phyllonorycter dubitella hatched from 11
hybrids (43 ex.), of which at least one parental
species almost always (one exception) belongs
in the section Capreae. Similarly, P hilarella and
P. salicicolella were obtained from 4 hybrids, of
which always one parental species is the usual host
of these species.

There are willows of unclear origin and often
difficult to determine among spontaneous hybrids
and horticultural cultivars. E.g. the willows
labelled as “S. bicolor hort.” (not S. bicolor Ehrh.)
in both arboreta could be hybrids between some
species of the section Capreae and some species
from another section, because both P dubitella
(9 ex.) and P, salictella (5 ex.) hatched from them.
The favoured cultivar of unknown origin, Salix
americana hort., is also a problematic case. Some
of the hosts of Phyllonorycter salictella must be
among the parental species of this cultivar (and
none species of the section Capreae), because 12
adults of P. salictella, but none P. dubitella or other
species preferring the section Capreae hatched
from this willow. The complex of hybrids and
cultivars known as “S. dasyclados” is also a problem
(cf, e.g. Chmelal and Meusel, 1976; Vasut et al,
2013). The hybrids under the name “x dasyclados”
(= S. x dasyclados Wimm., = S. xholosericea Willd.)
in the arboretum of Brno come from various
European collections, some of them were labelled
as “Aquatica gigantea”. They are, in the prevailing
concept, double and triple hybrids of Salix cinerea
(caprea) with S. viminalis (reared 6 ex. of P. salictella
and 8 ex. of P. dubitella) (Tab. IV). In the sense of
some Russian authors, this taxon is identical with
eastern Asiatic Salix gmelinii of the section Vimen
from which 7 ex. of P, salictella, but none P. dubitella
were reared (Tab. ID).

The results show that hybrids of willows are not
“unreadable” for the laying females. The reared
adults document that the laying females do not
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IV: Numbers of Phyllonorycter specimens reared from hybrids and cultivars of Salix species
Phyllonorycter spp.
xSalix
horticultural name sal hil dub  salcol con pas

acutifolia x caprea 1

alba x babylonica xsepulcralis Simon. 2 1

alba x euxina xrubens Schrank 7 9 5

2?7? xamericana hort. 12

americana x caprea 1 3

americana x purpurea 49

appendiculata * caprea xmacrophyla Kern. 2

appendiculata x eleagnos xintermedia Host 1

appendiculata * purpurea xqustriaca Host 3

atrocinerea x myrsinifolia 7 4

aurita x myrtilloides xonusta Bess. 1

aurita x silesiaca xsubaurita And. 1

aurita x viminalis xfruticosa Doll 1 1

babylonica x euxina xblanda And. 3

??7? xbicolor hort. 5 9

caprea x cinerea xreichardtii A. Kern. 1

caprea x daphnoides xerdingert Kern. 1

caprea * elaeagnos xseringeana Gaud. 1 1

caprea * purpurea xwimmeriana Gren. 13 6 1 1

caprea * viminalis xsmithiana Willd. 1 7 1

cinerea x myrsinifolia xvaudensis Forb. 2 1

cinerea x purpurea xpontederana Willd. 3 1

cinerea x repens 1

??7? xdasyclados hort. 6 8 1

hastata x hegetschweileri 3

daphnoides x dasyclados hort. 1

daphnoides x purpurea xcalliantha Kern. 1

daphnoides x triandra 6

daphnoides x viminalis xdigenea Kern. 2

eleagnos x silesiaca xandreae Wol 2

foetida x purpurea 2

futura x integra xsirakavensis Kim. 1

glauca x purpurea 1

hegetschweileri x myrsinifolia 3 1

myrtilloides x myrsinifolia 2

purpurea x silesiaca xsiegertii And. 5 2

purpurea x udensis 1

purpurea x viminalis xrubra Huds. 47 11

triandra x viminalis xmollissima Hoffm. 4

Reared adults totally 189 43 4 30 9

Attacked hybrids 30 4 11 4 7 3
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avoid them and detect with certainty Salix species
that they have encoded in their trophic pattern.
They positively focus on the chemistry (a specific
scent signal) of the obligatory host species in
a hybrid, and are attracted by it, and the second
parental species does not probably act repellently,
although the hybrids are both morphologically
and molecularly intermediate in various degrees.
Our conclusions are consistent with the results of
experiments by Fritz et al (1998). These authors
evaluated resistance to herbivores in two Salix
species, namely Salix sericea Marshall (with
leaves smooth from bellow) and S. eriocephala
Michx. (leaves densely pubescent), and in their
hybrid. The density of Phyllonorycter salicifoliella
(Chambers, 1871) was also ascertained and
the number of reared specimens was almost
the same both in the parental Salix species and in
the hybrid.

Exceptions from species-specific food choices in
hybrids are sparce: Phyllonorycter dubitella was
reared from S. hegetschweileri x myrsinifolia (1 ex.),
where it has no representation of the section
Capreae, or P salictella (2 ex.) hatched from
S. appendiculata x caprea, where both parental
species are from the section Capreae.

DISCUSSION

A comparison of our results with the current
knowledge of the host specialization in
the Phyllonorycter species living on willows (cf.
Davis and Deschka, 2001; De Prins and De Prins,
2005, 2018) allows us to assess a broader degree of
their validity. The numbers of reared adults (Tab. II,
IV) only approximate the degree of attractiveness
of individual Salix species and hybrids. Our
material is a result of both targeted and casual
investigations, and the numbers of reared adults
are greatly affected by occurrence and abundance
of Salix species. The contemporary species-specific
trophic preferences or selections are a result
of the long-term evolutionary adaptations to
certain Salix species. The processes leading to
the stenophagy of Phyllonorycter on willows
could take place in various ways in two different
Phyllonorycter species-groups. The hilarella-group
(identical with the hilarella-subgroup by Davis and
Deschka, 2001) contains P. dubitella, P. hilarella,
P salicicolella, P. salictella, and P. viminetorum in
central Europe. It is obvious a clear specialization
of three Phyllonorycter species of this group
on the willow section Capreae (P dubitella,
P salicicolella, P hilarella) and narrow specialization
of P viminetorum on Salix viminalis. On the contrary,

P salictella uses many Salix species from other
sections, but it avoids species of the section Capreae
in central Europe. The remaining three species
(belonging to the second group called here as
sagitella-group), ie. P connexella, P. pastorella,
and P quinqueguttella, belong among species
predominantly and probably primarily bound to
Populus species, and a (multiple) transition from
Populus to Salix species is possible, with an extreme
trophic specialization of P quinqueguttella.

The food selection patterns found for central
Europe do not have to be wvalid throughout
the whole ranges. Any regional differences may
be due to a different species spectrum of potential
hosts. Our results are more or less consistent
with published data on broadly oligophagous
species Phyllonorycter connexella and P pastorella
which we mostly reared from Salix alba, S. euxina,
S. babylonica, S. purpurea, and their hybrids.
Contrary to the published data (De Prins and De
Prins, 2005, 2018), we did not find P. connexella on
Salix pentandra and S. viminalis, and P. pastorella
on Salix caprea and S. viminalis. The lower
number of reared adults of P pastorella is due to
the fact that adults owerwinter and they were
often hatched at the time of mines collection.
In principle, our results correspond to general
knowledge in two narrow trophic specialists,
P. viminetorum and P. quinqueguttella. We did not
find P. viminetorum on other Salix species than
S. viminalis which may be due to the scarcity of this
Phyllonorycter species in Czechia. The acquired
knowledge on the trophic relations of P. dubitella
and P salicicolella is also obviously generally
valid, both clearly prefer willows of the section
Capreae. Both, our and published findings on Salix
species from other sections are sporadic, namely
Salix alba and S. euxina (cf. Davis and Deschka,
2001) for P. dubitella, and Salix euxina, S. pentandra,
S. purpurea, S. viminalis, etc. for P. salicicolella (De
Prins and De Prins, 2018). Similarly, P. hilarella
clearly prefers willows of the section Capreae,
but we also recorded it numerously on some
species from other sections of the subgenus Vetrix,
quite exceptionally, Salix pentandra and S. euxina
are also listed as host plants (Svensson, 1966;
Davis and Deschka, 2001). Somewhat greater
discrepancies between our results and published
data are evident in P salictella, if we take into
account not only central European records. While
in central Europe the species of the section Capreae
are quite exceptional host plants, they are common
hosts in some parts of southwestern and western
Europe, and in Scandinavia (cf. Davis and Deschka,
2001; Corley, 2015; De Prins and De Prins, 2018).
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V: Food specialization of Phyllonorycter species living on Salix spp. (own and published data) compared with leaf gallicolous
Euura s. L species (Hymenoptera) (data after Baudys, 1953, Benes, 2015, modified after Liston et al., 2017); mountain willows
of the section Chamaetia are not included.
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The species of the section Capreae are reported
among host plants also in Great Britain, besides,
the species was (is) traditionally mentioned under
the name P, viminiella (Sircom, 1848) there.

Itis interesting to compare the food preferences of
Phyllonorycter with leaf gallicolous species of Euura
Newman, 1837 (Hymenoptera) (Tab. V), both with
the endogenous way of life of their praeimaginal
stages (data after Bene§, 2015; modified after
Liston et al, 2017). Similar patterns of the food
selection of these species have already been
observed by Baudys$ (1948, 1953). The preference

7 Euura s. 1. species (30%). Otherwise, the Euura
s. 1. species are much more specialized. About half of
Phyllonorycter species use willows of six and more
sections, and only 2 species (25%) are bound to one
section. On the contrary, the vast majority of Euura
s. 1. species use the willows of one section (91%)
of which even 14 are strictly monophagous on
a single species, the most on Salix purpurea (5) and
S. viminalis (3). Only 2 species develop on willows
of two sections. The exclusiveness of the section
Incubaceae (Salix repens and S. rosmarinifolia) with
two food specialists (Phyllonorycter quinqueguttella

(or even exclusivity) of the section Capreae is and Euura collactanea) is also interesting.

distinct in both genera: 3 Phyllonorycter (38%) and

CONCLUSIONS

The Phyllonorycter species living on willows (Salix spp.) show various breadth of food specialization
from the broadly oligophagous (P. connexella and P. pastorella) to the nearly strictly monophagous
species (P quinqueguttella) which is consistent with the hypothesis of gradual trophic specialization
(stenophagy) leading up to the monophagy in the mining Lepidoptera. The processes leading
to the stenophagy on willows could take place in various ways in two different Phyllonorycter
species-groups. In the first group of five species (P. dubitella, P. hilarella, P. salicicolella, P. salictella,
and P viminetorum), it is obvious a clear specialization of three species on the section Capreae
(P. dubitella, P. salicicolella, P. hilarella), and on the contrary, use of many Salix species from other
sections in P, salictella which avoids species of the section Capreae in central Europe. The remaining
three species, i.e. P. connexella, P. pastorella, and P. quinqueguttella, probably primarily belong among
Populus feeding species, and a (multiple) transition from Populus to Salix species is possible, with
an extreme trophic specialization in P quinqueguttella. Similar food selection pattern can also be
observed in other insect groups, e.g. gallicolous Hymenoptera. In the interspecific hybrids of willows,
the laying females clearly detect the Salix species encoded in their trophic pattern, i. e. the hybrids
are also used as host plants, if at least one of the parental species is the regular host of the relevant
Phyllonorycter species.
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