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Phytophagous insects — pests of industrial
plantations of willows Salix L. (Salicaceae) in Lithuania
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More than 80 species of insects trophically related to willows (Salix L.)
were registered in a cultural agrocenosis in 1996-2003. Of these, 17 spe-
cies were considered as harmful to industrial plantations of willows. The
peculiarities of distribution of the most dangerous insects were evaluated
in sections, species and lower taxa of Salix L. The character and level of
injury of taxa and clones of Salix purpurea L. were described. The species
of willows possessing the highest and the lowest resistance to insect in-
juries were analysed. The biggest complex of phytophagous insects was
found on Salix L. belonging to the Purpureae (A. Skvorts.) section.
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INTRODUCTION

The cultivation of willows (Salix L.) has increased
during the last decade. Willows are important crops
as wickers, they are used for tannin extraction and
preservation of shores against erosion. There are so-
me attempts to use willows for energy production.
Some industrial plantations of willows of different
size were established in Lithuania.

Seventeen species of willows are native to Lithu-
ania. In total, there are 26 species (including the in-
troduced ones) of willows in our country. A huge
botanical variety of willows was developed in Lithua-
nia. It consists of 11 subspecies, 12 botanical varie-
ties, 67 forms and 31 hybrids (Smaliukas, 1996). Most
varieties are used for cultivation.

The ecological balance of habitats is changed when
willows are cultivated in plantations, so different pro-
blems arise. During the second and third years of
growth, plants are infected with fungous diseases, do-
minant insect species become characteristic and form
a more or less stabile complex of phytophagous pests
in a plantation. It is necessary to study such changes
in the plantation in order to avoid the effect of mo-
noculture mentioned above.

The objective of the present research was to es-
tablish the species of phytophagous insects that are
harmful to willows growing in industrial plantations,
to analyze the peculiarities of trophical relationships
in different taxa of Salix L., and to estimate the in-
tensity of injury of plants, as well as to select the
most perspective taxa and clones of willows.

MATERIALS AND METHODS

The studies were carried out in Miroslavas (Alytus
district) at the industrial willow plantations belon-
ging to the joint-stock company “Vilda” and in the
VPU field collection from 1996 till 2003.

To study the species composition of phytophagous
insects, standard entomological methods were used:
“haying”, hunting with net, examination of plants or
soil, shaking of branches, identification of injuries and
observation of traces of insects. Some of the material
was collected with the help of light traps using 250 W
UV light with DRL spectrum.

The registration of insects was done during June,
July, August and September as the majority of pest
species are active during this season.

The identification of species was performed using
an MBS-10 binocular microscope according to the con-
formable guides of Kazlauskas (1984), Pileckis,
Monsevieius (1998), Jlomatun (1986), 3epoBa u mp.
(1988), Komomoen u ap. (1989).

Six common willows species and hybrids (Salix
alba L., S. molissima L., S. viminalis L., S. dasycla-
dos Wimm., S. purpurea L., and S. integra x S. ko-
chiana (Shaburov) and 84 forms, cultivars and clo-
nes belonging to 5 sections were studied during 8
years in the industrial plantations and collections with
the aim to determine the resistance of several taxa
to pests (Table 1).

Fifty samples per each Salix L. taxon were stu-
died in order to evaluate the level of injury of lea-
ves and stems. The level of injuries was expressed in
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Table 1. Salix L. taxa and the number of their clones
cultivated and investigated in the Vilnius Pedagogical Uni-
versity field collections (1996-2003)

Taxon Number of clones
Salix viminalis 4
S. viminalis ‘Americana’ 5

. purpurea f. purpurea 13

S
S. purpurea ‘Gracilis’

S. purpurea f. majak

S. purpurea ‘Rubra’

S. purpurea ‘Luted’

S. purpurea f. busulukensis
S. purpurea f. hastata

S. purpurea x S. viminalis
S. alba ssp. alba

S. alba ssp. coerulea

S. alba x S. fragilis

S. alba x S. triandra

S. integra x S. kochiana

S. x vimole

S. mollisima

S. acutifolia

S. dasyclados

S. dasyclados Tobolsk clone
S. dasyclados x S. triandra
S. daphnoides

S. triandra ssp. triandra

S. triandra ssp. amygdalina
S. triandra Orienburg clone
S. ledebouriana

S. schwerinii x S. udensis
S. schwerinii x S. dasyclados
In total:
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percentage. It denotes the amount of injured shrubs
in the field, injured shoots in a shrub and the amount
of injured leaves on one shoot.

RESULTS AND DISCUSSION

Most numerous and harmful species of phytopha-
gous insects in industrial plantations and in the field
collection

Willows growing in a natural biocenosis are very
sensitive to injuries due to the specific chemical com-
position and lots of proteins in green tissues. It
means that they have a large and stabile complex of
trophically related insects. More than 80 species of
insects belonging to 8 orders and trophically related
with different taxa of willows were registered in the
agrobiocenoses studied. The most important and eco-
nomically dangerous species of phytophagous insects
specialized to form trophical complexes with Salix L.
belong to the Lepidoptera, Coleoptera and Hyme-
noptera orders.

Seventeen species (Phyllopertha horticola L., Chry-
somela populi L., Ch. saliceti Wse., Ch. vigintipuncta-

ta L., Lochmaea capraee L., Melolontha melolontha
L., Cryptorrhynchus lapathi (L.) (Coleoptera), Phyl-
locnistis saliga (L.), Caloptilia stigmatella (F.) Earias
chlorana L., Hedya salictella (L.), Cnephasia stephen-
siana (Doubleday), Scoliopteryx libatrix (L.)
(Lepidoptera), Pontania vesicator (Bremi), P. proxima
(Lepel.) (Hymenoptera), Dasineura marginematorqu-
ens (Bremi), and D. salicis (Schrank) (Diptera)) are
harmful to cultivated willows.

Phytophagous insects registered on willows impose
different levels of damage. Some species are not nu-
merous in natural biocenoses. However, populations
of such insects may increase in plantations with fa-
vourable living conditions. Such kind of pest species
registered in the willow plantation are Phyllocnistis sa-
ligna (Z.) (Gracillariidae), Earias chlorana, (L.) (Noc-
tuidae), Phyllopertha horticola L., Chrysomela populi
L. (Chrysomelidae), Dasineura marginematorquens
(Bremi), D. salicis (Schrank) (Cecidomyiidae), and
Pontania vesicator (Bremi) (Tenthredinidae). It was no-
ticed that the insect species whose development took
place under epidermal or deeper layers of leaves and
shoots were most dangerous for willows cultivated in
plantations. Species of insects whose caterpillars or
larvae develop endobiotically were most dangerous for
industrial plantations and field collections of willows.

The distribution of the most dangerous species of
phytophagous insects in different Salix L. taxa

A regular distribution of some insects trophically
related to willows belonging to different sections of
Salix L. was revealed. Insects making galls (Pontania
vesicator (Bremi) injure leaves, and Dasineura salicis
(Schrank) shoots) were registered only in the Purpu-
reae (A. Skvorts.) section. Pontania proxima (Lepel)
was characteristic only of the Salix (Sect. Albae Bo-
or.) section. Earias chlorana (L.) was broadly specia-
lized on taxa from the Vimen Dum. section and was
rare on taxa of the Amygdaline Koch, Vetrix Dumort
and Daphnella Ser. et Duby. sections. This species
did not make notable injuries on taxa belonging to
the Purpureae (A. Skvorts.) section. The oligopha-
gous miner Phyllocnistis saligna (Z.) is trophically re-
lated to almost all taxa of willows belonging to the
Purpureae (A. Skvorts.) section and with the cultivar
S. viminalis ‘Americana’ and hybrid S. alba x S. fra-
gilis from other sections. The clones of S. purpurea
'Gracilis’ belonging to the Purpureae (A. Skvorts.) sec-
tion were most sensitive to the miner Ph. saligna (Z.).

The forms of the purple willow S. purpurea ‘Lu-
tea’ and ‘Rubra’ belonging to the Purpureae section
were registered in 1992 (T To&ééa, Niagpéan, 1996).
These forms are resistant to Pontania vesicator (Bre-
mi) which provokes gall formation. P. vesicator (Bre-
mi) makes weak injuries, so it is very valuable in in-
dustrial plantations. The quality of wickers produced
by these forms is similar to that of other taxa of
willows used for trade. However, clones of ‘Lutea’
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Table 2. The proportion of sprouts of the local population of Salix purpurea L. injured

by Pontania vesicator (Bremi) in 2000-2003

(L.). They make mines
in the epidermal layer of

Age of Number of Injured Injured Approximate ShOOt.S. and leaves. Such
conditions are very fa-

bushes, sprouts per bushes, sprouts number of .
L vourable for fungous in-

yrs bush, (u) % per bush, % injured leaves fecti T
er sprout, (u) ections (espema y for
P ' Septomyxa piceae). 83%
1 4.1 29.3 12.2 3.2 of shoots were injured
2 9.8 55.6 23.7 6.7 by caterpillars of the
3 16.2 68.1 31.3 194 first generation of this
4 23.7 79.2 37.8 21.1 species during the third
5 28.4 95.1 40.4 22.5 year of cultivation in

and ‘Purpurea’ are strongly injured by caterpillars of
the leaf miner Phyllocnistis saligna (Z.) and slightly by
the leaf beetle Chrysomella saliceti Wse. The level of
injury of different S. purpurea L. taxa by larvae of the
sawfly Pontania vesicator (Bremi) was found to de-
pend on the age of a plant (Table 2).

The amount of injured sprouts per bush increased
twice in the second year of cultivation. However, the
amount of injured leaves almost did not change. It is
possible that females of Pontania vesicator (Bremi) do
not lay eggs on S. purpurea randomly. They choose
more or less fixed places of shoots. It confirms the
fact that injuries made by larvae are fixed in foliage
of sprouts. The intensity of photosynthesis and vigour
of growing do not decrease noticeably even the plants
were injured by this pest (Hopetika, Cmasrokac, 1996).
However, the weight of galls is the reason of croo-
king and splitting of branches.

The species D. marginematorquens (Bremi) was re-
gistered on all taxa of the Vimen Dum. and Amygda-
linae Koch sections and on some hybrids belonging
to the Purpureae (A. Skvorts.) section. Caloptilia stig-
matella (F) was not found on willows belonging to
the SALIX section. It was revealed that leaf beetles
Chrysomela populi (L.), Ch. saliceti (L.), and Phyllo-
pertha horticola (L.) were trophically related with all
studied taxa of willows belonging to 6 sections, and S.
purpurea f. majak, S. integra x S. kochiana and S.
dasyclados (local population) were the most sensitive
species. S. viminalis ‘Americana’ and S. dasyclados (clo-
ne introduced from Tobolsk) where the most resistant
to larvae of the above mentioned beetles.

The weevil Cryptorrhynchus lapathi (L.) was regis-
tered only on willows belonging to the Vimen Dum.
section. The clones of S. viminalis ‘Americana’, es-
pecially of local origin, were the most injured. This
species of weevil is not frequent in natural biotopes
of Lithuania (Pileckis, Monsevigius, 1997). However,
the concentration of this insect can be found almost
every year in industrial plantations. The larvae of
the beetle develops inside the shoots and injured
sprouts dry out. Less injured sprouts become inap-
propriate for trading.

Caterpillars of the white moth Phyllocnistis salig-
na (Z.) are dangerous for all taxons of S. purpurea

2000. However, only 6%
of shoots infected by the fungus were not injured by
caterpillars. Clones of S. purpurea ‘Gracilis’ were the
most sensitive to the caterpillars of Ph. saligna (Z.).
100% of plants were injured during the second year
of cultivation.

All S. viminalis and S. dasyclados taxa were at-
tacked by the owl-moth Earias chlorana (L.). Cater-
pillars of this species eat tops of shoots, so growing
of sprouts stops and branching begins.

Gall flies Dasineura maginematorquens (Bremi)
(Diptera, Cecidomyiidae) were very abundant in plan-
tations of different taxa belonging to the Vimen
Dum. section in 1998. Females of D. marginemator-
quens (Bremi) put eggs near the underside edge of
a leaf. The leaf turns down and usually becomes
thick during the development of larvae. Larvae are
orange and their length is 2-3 mm. They form co-
coons and spend the winter time in the ground. Adult
insects start flying in May.

Sprouts of S. purpurea f. hastata, S. purpurea f.
majak, S. purpurea x S. viminalis and especially of S.
purpurea ‘Gracilis’ growing in the field collection were
strongly injured by larvae of the gall making species
Dasineura salicis (Schrank) (Diptera, Cecidomyiide)
(Table 3).

This species was registered on other species of
willows belonging to the Purpureae (A. Skvorts.) sec-
tion too. Polythalamous galls 10 mm in height and
10-30 mm in length are formed in the place of the
injury. One yellow larva (2-3 mm in length) deve-
lops in every thalamus. This gall-making species is
the most dangerous among 4 species found in the
field collection and among 6 species registered in
industrial plantations Its larvae offend wood, so
sprouts become unsuitable for the trade of wickers.
D. salicis (Shrank) injured approximately 38.4% of
shrubs of clones derived from S. purpurea f. ‘Graci-
lis’ and 98% of shrubs of clones derived from S.
purpurea f. hastata in the field collection in 2001. It
means that resistant S. purpurea taxa should be se-
lected for industrial cultivation.

The forms and cultivars of the same willow spe-
cies differ in resistance to species of phytophagous
insects, e.g. clones of S. purpurea ‘Gracilis’ are inju-
red by more than half of the registered species
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Table 3. The level of injuries of different Salix purpurea L. taxa by Dasineura salicis (Schrank) in the fifth year of

cultivation in 2003

Taxon Injured Injured Injured
bushes, (u) bushes, % sprouts per bush, %
Salix purpurea ‘Gracilis’ cl. 9607 46.1 £+ 4.0 74.2 37.4
Salix purpurea ‘Gracilis’ cl. 9606 523 + 3.2 88.7 38.1
Salix purpurea ‘Gracilis’ cl. 9603 60.3 = 3.1 98.1 334
Salix purpurea ‘Gracilis’ cl. 9605 16.8 = 25 96.2 48.7
Salix purpurea ‘Gracilis’ cl. 9604 418 £ 5.0 100 42.2
Salix purpurea ‘Rubra’ cl. 9617 155 + 1.2 28.1 8.3
Salix purpurea f. majak Nr. 1 cl. 9603 53 £ 0.9 100 92.6
Salix purpurea f. majak Nr. 1 cl. 9604 83 = 0.8 26.3 13.8
Salix purpurea ‘Lutea’ cl. 9615 19.9 = 0.8 12.0 2.8
Salix purpurea ‘Lutea’ cl. 9613 138 = 04 11.0 2.4
Salix purpurea f. busulukensis cl. 9621 16.2 = 0.2 26.4 4.0

living on different taxa from the Purpureae (A.
Skvorts.) section. It was revealed that willow clones
derived from local populations possess a larger com-
plex of phytophagous insects. It means that such ta-
xa should be avoided while setting new industrial
plantations.

CONCLUSIONS

1. 84 taxa of Salix L. cultivated in plantations we-
re studied and more than 80 species of phytopha-
gous insects trophically related to different ranges
of Salix L. taxa were registered. 17 species of in-
sects belonging to Lepidoptera, Coleoptera, Hy-
menoptera and Diptera orders were considered as
pests.

2. The Purpureae (A. Skvorts.) section had the
biggest complex of phytophagous insects related to
Salix L.

3. The most harmful phytophagous species of in-
sects for industrial willow plantations were Dasineu-
ra salicis (Schrank), Earias chlorana (L.), Cryptorrhyn-
chus lapathi (L.) (injure stems), Phyllocnistis saligna
(Z.), Pontania vesiciator (Bremi) and Chrysomela po-
puli (L.) (injure leaves).

4. The clones of S. purpurea ‘Lutea’ and S. pur-
purea f. majak cultivated in industrial plantations
were most resistant to phytophagous insects, while
the clones of Salix purpurea ‘Gracilis’ were most
sensitive.

Received 3 November 2004
References

1. Kazlauskas R. Lietuvos drugiai. Vilnius: Mokslas, 1984.
55 p.

2. Pileckis S., Monsevigius V. Lietuvos fauna. Vabalai. Vil-
nius: Mokslo ir enciklopedijg leidybos institutas, 1998.
T. 2. 216 p.

3. Smaliukas D. Lietuvos gluosniai (Salix L.). Vilnius: VPU

168 fi.
6. ETTaoei E. E. /Aoee-ééfiotaal
AdeToofiiee & Toeaaeoees. 1éiié: AlGoidéoay
o&Téa, 1986. 131 fi.
7. 170464 b., Niagpéan A. TandeTi03-6&0Toaae
- a0&a&0&ee A &08106BA aNBatiIeaddind éa (Salix
L.). Ekologija. 1996. Nr. 2. B. 81-87.

Remigijus Noreika, Domas Smaliukas

VABZDPIAI FITOFAGAI — KULTURINI® GLUOSNIgZ
SALIX L. (SALICACEAE) PLANTACIJ@ KENKEJAI
LIETUVOJE

Santrauka
Tirtose kultrinése gluosnig agrocenozése 1996-2003 m. ap-
tikta per 80 vabzdpig r0dig, trofidkai susijusig su Salix L.
genties augalais; 17 id jo konstatuotos kaip palingos kult0-
rinéms gluosnig plantacijoms. Nustatyti palingiausig vabzdpig
fitofagg trofinio pasiskirstymo ypatumai Salix L. gentyje sek-
cijg, rdig ir pemesnio rango taksong lygyje. Avertintas évai-
rig Salix purpurea L. taksong bei jg klong papeidimg lygis
ir pobQdis. ldaidkintos stipriausiai ir silpniausiai papeidpia-
mos kultdrinig plantacijg gluosnig rGdys. Didpiausi ir gau-
siausi palingg vabzdpig fitofage kompleksai Salix L. genty-
je nustatyti Purpureae sekcijoje.

Raktapodpiai: Coleoptera, Diptera, Gracillariidae, Hymenop-
tera, Lepidoptera, Salix L., vabzdpiai kenkéjai



