Ne 3 (50), 2014 r. Jleca Poccuu u xo3s1icmeo 8 Hux

87J

YIK 632.768 (234.852)
Yu.E. Mikhailov, E.V. Lobes
(I0.E. Muxaiinos, E.B. Jlooec)
Ural State Forest Engineering University, Yekaterinburg
(Ypansckuii zocyoapcmeennwiit 1ecomexnuveckuii ynusepcumem, Examepunoype)

ASSESSMENT OF FEEDING NICHE AND PHENOTYPIC VARIATION
IN THE URALS POPULATIONS OF LEAF BEETLE CHRYSOMELA LAPPONICA

(M3YYEHUE NULLEBOW HULIN U ®EHOTUMUYECKON U3MEHYMBOCTHU
B YPAJIbCKUX nonynAaunax nAnjiAHACKOro NUCTOEAA)

The objective was to study feeding preferences of the populations of Lapland leaf beetle Chrysomela lap-
ponica in connection to the peculiarities of their habitats. In the urban forests of Yekaterinburg we found colo-
nies with low density, monomorphic in colouration and feeding only on one willow species — Salix caprea.
In contrast, all the samples from the Konzhakovsky Kamen’ mountains were abundant and variable in coloura-
tion. 5 willow species were indicated as host plants for the mountain population of Lapland leaf beetle with
wooly willow (Salix lanata) as preferable host.

Lenvio pabomoi ObLIO U3YUEHUE UL EBbIX NPEONOUMEHUT 8 RONYAAYUAX NANIAHOCK020 aucmoeoa (Chrysomela
lapponica) 6 ces3u ¢ ocobennocmamu ux mecmoobumanuil. B reconaprax Examepundypea namu oOnapysicervl
KOJLOHUU C HUZKOU YUCIeHHOCTBIO, MOHOMOP@HbIe N0 OKpACKe U NUMAIOWUecs MoibKo Had 0OHOM GUOe UBbL —
uee xozveil. Hanpomus, éce gvlbopku ¢ copnoeo maccusa Konocaxosckuil Kamvenv 6viiu muoeouucienHsimu u
UBMEHYUBLIMU NO OKpACKe. B kauecmee xopmoevix pacmenuii 015 20pHOU NONYIAYUU TANIAHOCKO20 TUCTOe)d
ObLIU omMmeuensl 5 81008 U8, cpedu Komopwix usa moxuamas (Salix lanata) — naubonee npeonoumumensroe

Kopmoeoe pacmernue.

Introduction

The subject of our research in-
cludes the Urals populations of the
Lapland leaf beetle (Chrysomela
lapponica), which is widespread in
Eurasia but has arctic-alpine dis-
tribution pattern. This means that
its distribution area is separated
in two parts, one lays north of the
Arctic circle (Northern group of
populations) and the rest (Southern
group of populations) are scattered
southwards in the mountains on the
elevations from 450 m to 2000 m
above sea level (Mikhailov, 2001;
Machkour-M’Rabet et al., 2008).

The populations from the Urals
can be attributed to the
thern group, but this group is quite
heterogeneous. Small isolated
populations in the city limits of
Yekaterinburg (Urban forest na-
med after Foresters of Russia and

Sou-

Uktus urban forest) as well as very
abundant populations in the North
Ural Mountains were both found
by us in Sverdlovk region.

Lapland leaf beetle in the last
20 years is an object of special in-
terest of the foreign researchers, in
Germany, Belgium, Finland (Zve-
reva et al., 2010), while in Russia,
where the major part of its distri-
bution is situated, this species has
not been studied as bioindicator
yet. This explains the relevance of
our research.

The leaves of willows have high
content of glucosides that make
them unedible for leaf-eating ani-
mals. At the same time larvae of
Lapland leaf beetle that feed on
willow sequester salicyl gluco-
sides (SGs), which are modified in
their defensive glands to bioactive
compounds. These secretions serve

for defense against generalist en-
emies. However, some populations
of C. lapponica have shifted to
SG-poor hosts, and their secretions
do not contain salicyl-aldehyde
(Zvereva et al., 2010).

Therefore the host plants of Lap-
land leaf beetle influence the com-
position of chemical defense of
their larvae, which helps them to
overcome predatory attacks. The
objective of our work was to study
feeding preferences of the popula-
tions of Lapland leaf beetle in con-
nection to the peculiarities of their
habitats.

Materials and methods
The material was collected in
June and July of 2012 and 2013 in
the urban forests of Yekaterinburg
and in July of 2013 in Konzha-
kovsky Kamen’ massif.
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We used the methods of evalu-
ating of feeding niche breadth of
C. lapponica offered E. Zvereva
(Zvereva et al., 1995), who also
gave us some advice how to use
them in exact conditions. To evalu-
ate the pattern of host-plant use,
we recorded species and size of all
willow bushes within the areas of
50 m? size and counted specimens
of Ch. lapponica (larvae, pupae
and beetles) on each bush. Sur-
veys were conducted when most
of the larvae reached the last in-
star. Willow bushes were ranked
to one of five groups according to
their approximate number of an-
nual shoots. The mass of foliage
was estimated by collecting 20 an-
nual shoots from several bushes
of each species. The leaves were
dried at 80°C for 12 hours and then
weighed.

Preference experiments to find
out the food preference of beetles
were conducted with leaf disks of
four willow species, arranged on
moistened filter paper in a Petri
dish. Beetles were allowed to feed
for 24 hours and the proportion of
the consumed area was recorded.

The niche breadth (NB) was
calculated from the obtained data
using the following equation (Zve-
reva et al., 1995):

NB=Y \[p,a,,

where p; is the proportion of speci-
mens of exact leaf beetle species
collected on the willow species j,
or the proportion of the biomass
consumed in preference experi-
ments; and a; is the proportion of
dry mass of the species j in the
total resource available, which is
either the field abundance of the
species or their equal abundances
for preference trials.

Results

In the urban forests of Yekat-
erinburg we found colonies with
low density and unusual coloura-
tion (only entirely blue beetles).
In addition to this they feed only
on one willow species — Salix ca-
prea. This is the only willow spe-
cies under forest canopy. Several
others can be found on the open
places and near lakes, but the leaf
beetles never feed on them. In con-
trast to them all the samples from
the Konzhakovsky Kamen’ moun-
tains are abundant and variable in
colouration (Fig. 1).

As a host plant Salix caprea has
very low content of salicyl glu-
cosides (SGs), that is why urban
populations of the Lapland leaf
beetle have low efficiency of de-
fensive secretion and low larval
growth rate (Zvereva et al., 2010).
Preference tests in the lab showed
that among four willow species
(Salix caprea, S. cinerea, S. trian-
dra and S. myrsinifolia) beetles
chose SG-poor species and avoided
SG-rich ones.

In the mountains of North Urals
8 study areas were established in

'L’:"f

different altitudes (from 1100 to
1250 m), biotopes and slope ex-
positions. We found out 5 willow
species to be host plants for the
Lapland leaf beetles. From 3 most
abundant willow species the bee-
tles prefer wooly willow (Salix la-
nata). In the mountains wooly wil-
low (Salix lanata) is the optimum
host plant of this species, while
Salix cinerea and S. uralicola are
suboptimal. Among the stone de-
bris large proportion of beetles
occur on Salix cinerea, and on the
alpine plateau — on the S. uralicola
(Fig. 2).

On the study plots the niche
segregation with competitor spe-
cies was found. This was another
arctic-alpine leaf beetle Gonioc-
tena arctica. This species was the
most abundant in the lower part
of vertical distribution of Lapland
leaf beetle (h=1100-1150 m) and
the niche breadth of Ch. lappo-
nica was 0,90-0,96, while niche
breadth of G. arctica — 0,85-0,97.
On the alpine plateau, where
only Lapland leaf beetle occurs
its niche breadth is
(0,98-1,0).

maximal

Figure 1. Newly emerged beetles of Chrysomela lapponica on Salix lanata
in the mountains of Noth Urals
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It is known from the investiga-

tions in Finland (Zvereva et al., 1y
1995), that the niche breadth (NB) gz
of the Lapland leaf beetle usually 0’77
goes narrower with the higher pol- 0,61
lution. This is due to lower sur- 0,51
vival of larvae on suboptimal host g’;‘:
plants. In the mountains of North N

. 02 B S. lanata
Urals we found three suboptimal 0,1 B, ghauca
species of host plants that are use- 0 ‘ ‘ ‘ o
P P e Subalpine 1100m  Stone debris 1150m  Mt. tundra 1250 m HS. uralicola
ful for the purposes of bioindica-
tion. Figure 2. Preference of host plants in the mountain population of North Urals

of Chrysomela lapponica (proportion of collected specimens on different host plants).
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