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Yellow sticky boards: a possible way of monitoring little
spruce sawfly (Pristiphora abietina) (Hymenoptera:

Tenthredinidae)
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ABSTRACT: Several methods of Pristiphora abietina adults catching were compared (Malaise trap, white and yellow
sticky boards, sweeping). The yellow sticky boards are handy in the field, and under the high population density appear
to be a reliable method of detecting sawfly populations: 1. There was a statistically significant coincidence between
the samples of Malaise traps and yellow sticky boards. 2. There was a highly significant linear correlation between the
number of caught adults on five sticky boards and the degree of defoliation in seven localities. 3. We did not observe
any statistically significant differences between the samples on yellow sticky boards taken in different intervals. To
estimate the abundance of adults, it is sufficient to install yellow sticky boards before swarming and check them after
the swarming. 4. No statistically significant differences were found between the catch means per board in line with
different number of boards, it means with different distance, in both male and females.
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Several outbreak areas of the little spruce sawfly
(Pristiphora abietina [Christ 1791]), including thou-
sands of hectares of spruce forests, have occurred in
Europe. Every year the spraying of parts of these areas
is necessary (e.g. PSCHORN-WALCHER 1982; LiSka
et al. 1991); nevertheless, integrated pest manage-
ment (IPM) has not been developed yet. Pristiphora
abietina is usually monitored by estimating the
density of cocoons in the soil (BOGENSCHUTZ 1986;
PscHORN-WALCHER 1982). However, this procedure
is time consuming and not feasible at a large scale
and is very unreliable (JANASEK 1964). The method
needs other evaluating study (BOGENSCHUTZ 1986).
Therefore the first step to develop IPM is to find a
reliable monitoring method.

Adults of the sawflies are generally attracted to
yellow traps (MURHEAD-THOMPSON 1991). For

the monitoring of spruce web-spinning sawflies
(Cephalcia spp.) some authors used yellow sticky
boards (JENSEN 1988; CESCATTI, BATTISTI 1992)
and correlated trap samples with the density of
prepupae in soil (BATTISTI, RODEGHIERO 1998).
BERGER (1992) found out that Pristiphora abi-
etina adults could also be attracted to yellow traps.
These samples correlated with density of cocoons
in soil.

To confirm the possibility of using the method
of sticky boards as a predictor of damage and con-
sequently to support the decision of applying the
standard control methods, we have studied this
method. The method of sticky boards was compared
with other methods of adult as well as other aspects
of the method of yellow sticky boards were investi-
gated. Finally, the relation with a more representative
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Table 1. Study localities

Locality Nearest village Longitude; latitude  Altitude (m a.s.l.) Year of investigation
Caplovec wood Trnavka 18°117;49°41° 290 1999
Kabatice hill Chlebovice 18°167;49°39° 550 1998

Lipina wood Oprechtice 18°167; 49°44° 260 1998
Loucky les wood Albrechtice 18°357; 49°47" 230 1998
Palesek wood Stara Bela 18°147; 49°45° 260 1998
Paskovsky les wood Paskov 18°177; 49°43° 275 1998-1999
Stolarka Mt. Lhotka 18°197;49°36° 700 1998
Vaclavovicky les wood Sedlisté 18°217; 49°44" 310 1998
Zamrkli wood Frycovice 18°157; 49°40° 315 1998

indicator of the population size, which is the feeding
of larvae, was searched.

MATERIALS AND METHODS
Study sites

Experiments were carried out in young Norway
spruce (Picea abies [L.] Karst.) stands in the eastern
part of the Czech Republic in 1998 and 1999 (Table 1).
Sawfly (Pikonema sp., Pristiphora sp.) larvae caused
great damage there during the last 50 years (KoLu-
BAJIV 1958; LiSKA et al. 1991). Trees were 2—4 m
high. The places were situated at 230—700 m above
sea level throughout the whole area (Table 1).

Traps and trapping periods

In 1998, Malaise traps of TOwNEs (1972) type (one
per site), five white and five yellow sticky boards (at
the distance of 5 m) were exposed on each of the
eight studied plots. The traps consisted of yellow or
white plastic boards 14.8 x 21 cm in size, coated on
both sides with entomological glue (Chemstop®),
and they were suspended from the top or from a
branch at about 2 m above the ground. They were
exposed on the southeastern side of trees.

Malaise traps were exposed in the interior of forest
stand at least 30 m from the edge. We also used the
method of sweeping on each plot, 100 sweeps per
stationary 25 m long transect (each sweep per each
step). The sweep net was 40 cm in diameter and the
length of the stick was 50 cm, it means that the lower
branches of the sunny woodland borders from the
ground to the approximately 2.5 m were swept very
well. All methods were used approximately at the
distance of 20 m from each other. Every locality was
visited every 3 days from April 18" to June 6™ 1998,
always at the same daytime.

In 1999, three methods (Malaise trap, 18 yellow
sticky boards, sweeping) were used only in the local-
ity Paskovsky les. In this locality four parallel lines of
50 yellow sticky boards per line were placed, visited
at different periods (3, 6,9, 12 days). The boards were
placed on every other tree. There were two free lines
of trees between the board lines.

In two localities (Paskovsky les and Caplovec), we
studied the influence of different distance of traps on
the numbers of caught sawflies in 1999. The length of
lines was the same (60 and 36 trees). In the first line,
boards were placed on every tree. In the second line,
boards were placed on every other tree. The distance
between the first and the second line was one tree.
Alike, in the third line, the distance between boards
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Fig. 1. Scheme of board ar-

rangement in the test with a

. decreasing number of boards

in the line
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Table 2. Average Pristiphora abietina catch in different traps and comparison of means using Dunn test (g, = 2.40; n.s. — non-

significant, * — significant)

Average catch + SD

Comparison of methods

Method Sex 1998 1999 Yellow sticky boards Malaise trap
1998 1999 1998 1999
. male 0.60 + 1.58 0.08 £0.29 4.18* 2.59* 4.01% 2.21%
Sweeping
female 1.68 +3.29 0.33 £0.49 2.91* 0.15 n.s. 3.46* 3.02*
Yellow sticky ~male 12.95 + 44.79 5.37 +5.29 0.19 n.s. 0.39 n.s.
boards female 5.60 +11.16 0.67 + 0.67 0.53 n.s. 2.88"
. male 7.91 +21.98 3.92 + 4.54
Malaise trap
female 7.00 + 14.05 9.25 +17.41

were two trees as well the distance between the sec-
ond and the third line was two trees. The number of
free trees between boards in the next line increased
by one tree as well the distance between next lines
was still larger. It means that boards were placed in
the grid with increasing size of gaps (Fig. 1).

All traps were installed or used from mid-April to
mid-June, it means long before adult emergence and
long after the end of swarming.

The material is preserved in 70% alcohol (leg. J.
Hovrusa, coll. FGMRI Jilovisté-Strnady).

Determination of sawflies

For the identification of adults the works by BENES
and KRfsTEK (1979) and ZHELOKCHOVSEV (1988)
were consulted. Sawflies were determined by J.
HoLu3a (genitalia of all specimens were checked).
Some specimens were revised by L. ROLLER (Institute
of Zoology, Slovak Academy of Sciences, Bratislava).
Pristiphora abietina was a predominant species in the
studied localities. The species composition of spruce
tenthredinids studied by Malaise traps is presented
and discussed in another paper (HoLus$a 2002).

Evaluation of feeding of larvae

The scale of damage to spruce was created to make the
evaluation of insects feeding objective. On each of the 8
plots 100 trees were investigated to assess the percent-
age of defoliation of current year shoots of each whorl
beginning from the top of the tree using 4 degrees:

— very light defoliation — below 10% (value 0.1),

— light defoliation 10-50% (value 1),

— heavy defoliation 50-90% (value 2),

— total defoliation over 90% (value 3).

A damaged leader of the tree was evaluated by
1 (no feeding by 0). The values of defoliation of all
whorls were accumulated per tree.

Statistical analyses

Data from all eight localities were arranged to-
gether as a rank (separately for males and females
and methods). The homogeneity of trapping series
variance was tested with the Bartlett’s x*. Because
of heavy inequality of variance and non-normality
of the sets (Box-Cox transformation on normality
was not successful), non-parametric Kruskal-Wallis
method was used for comparisons of means, fol-
lowed by Dunn multiple comparison test (Unistat
5.1) (H, — we assume that catch means are equal). In
all cases a = 0.05. The influence of the visit period’s
variability on the number of adults was tested in four
lines with 50 traps in the same way.

Statistical analyses including correlation and re-
gression analyses were performed with Statistica 6.0
(¢ = 0.05). To find a linear correlation the natural
logarithm of adult number was used.

RESULTS

In 1998 the total of 2,866 adults of Pristiphora abi-
etina and in 1999 the total of 219 adults of the same

Table 3. Average Pristiphora abietina catch per trap (four lines with 50 yellow sticky boards checked in different periods) and

comparison of means using Dunn test (g, = 2.64)

Comparison of checked periods

Days of observation Average catch + SD

six nine twelve
Three 1.16 + 2.90 0.90 n.s. 2.28 n.s. 2.23 n.s.
Six 1.08 £ 1.58 1.38 n.s. 1.34 n.s.
Nine 1.74 + 2.39 0.04 n.s.
Twelve 3.65 +9.04
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Table 4. Average Pristiphora abietina catch per trap (lines with decreasing number of boards; line number represents the
number of trees without board) and comparison of means using Dunn test (Paskovsky les locality) (qCrit =3.12)

Line Sex Number  Average catch Comparison of lines
of boards +SD 1 2 3 4 5 10

0 male 33 0.15+1.86 2.31 n.s. 0.59 n.s. 0.28 n.s. 1.91 n.s. 0.21 n.s. 1.42 n.s.

female 0.61 +1.12 052ns. 1.09ns. 0.82ns. 1.87ns. 043ns. 0.14ns.

male 2.18 +£1.98 2.36 n.s. 1.48 n.s. 3.36* 0.16 n.s. 0.27 n.s.

! female 7 0.59 + 0.80 1.39ns.  1.13ns. 2.08ns. 0.71ns. 0.39ns.

male 0.75 +1.14 0.70n.s. 121ns. 056ns. 1.64ns.

2 female 12 0.25 + 0.62 0.17ns. 0.80ns. 0.31ns. 044ns.

3 male 10 0.60 = 2.76 1.80n.s.  0.00 n.s. 1.15 n.s.

female 0.30 + 0.67 093ns. 0.l6ns. 0.32ns.

male 0.13 £ 0.35 1.50n.s.  2.38n.s.

* female 8 0.00 + 0.00 093 ns. 0.96ns.

male 1.20 + 1.64 1.04 ns.

> female > 0.60 + 1.34 0.16 n.s.
10 male 3 3.33 £4.04
female 0.33 +£ 0.58

species were caught using Malaise traps, sweeping
and yellow sticky boards. In 1998, no specimens were
caught before 27 April and after 2 June, and in 1999,
no specimens were caught before 27 April and after
30 May. In both years the differences in the variance
of ranks (Table 2) are statistically significant. Only
28 adults were entrapped by white sticky boards in
1998.

In 1998, the statistically significant difference was
rejected only in the equalities of means of Malaise
trap samples and yellow sticky board samples, for
both males (according to Dunn test results g = 0.19,
in all cases g_, = 2.40) and females (g = 0.53). In
1999, we do not reject H in means of Malaise trap
male samples and yellow sticky board samples
(g = 0.39) and female sweeping samples and yellow
sticky board samples (g = 0.15) (Table 2).

In the test with four parallel lines with 50 yellow
sticky boards the differences in the variance of ranks
were statistically significant, but the difference be-
tween means was not statistically significant (we do
not reject H ) (Table 3; g_, = 2.64).

In the experiment with the decreasing number
of boards the difference between of means was not
statistically significant (we do not reject H ) in either
males or females in both localities (Tables 4 and 5;
g, = 3-12) except one comparison in males (Ta-
ble 4).

In 1998, all defoliation data sets were non-normal
because they were positively skewed and leptokurtic
or platykurtic (Table 6). Box-Cox transformation
on normality was not successful, therefore the de-
foliation distribution is shown by non-transformed
means (Fig. 2), but the medians were used as a di-
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. 304 M Lipina
S 95 A Loucky les
%«’ ] M Palesek
"‘_g 2.0 4 B Paskovsky les
8 1.5 - B Stolarka
3 B Viclavovicky les
& 1.0 -
[}
8 05 4

0.0 4

Terminal 1998 1997 1996 1995 1994 1993 1992
Whorls

Fig. 2. Defoliation distribution (mean + SD) of leaders and whorls characterised as years of growth in localities
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Table 5. Average Pristiphora abietina catch per trap (lines with decreasing number of boards; line number represents the
number of trees without board) and comparison of means using Dunn test (Caplovec locality)

Number

Comparison of lines

Line Sex of boards Average catch + SD 1 ) 3 . s . 10
male 0.94 +1.15 2.78n.s. 218 n.s. 240n.s. 2.94n.s. 2.33ns. 293 ns. 1.39 ns.
female >0 0.30 + 0.81 0.16n.s. 1.29ns. 1.29ns. 1.57ns. 1.57ns. 1.39ns. 1.28n.s.
male 0.50 +1.21 0.04n.s. 0.16n.s. 1.10n.s. 0.53n.s. 0.98 n.s. 0.04 n.s.
! female 26 0.19 + 0.40 1.06 n.s. 1.06 n.s. 1.39n.s. 1.38ns. 1.24ns. 1.15ns.
5 male 14 0.50 + 1.34 0.17n.s. 1.03n.s. 0.51ns. 094ns. 0.01ns.
female 0.07 £ 0.27 0.00n.s. 0.47ns. 047ns. 043 ns. 0.40ns.
male 0.21 +0.43 0.86 n.s. 0.37n.s. 0.80n.s. 0.14n.s.
3 female 1 0.07 £ 0.27 047 n.s. 047 ns. 043 ns. 040 ns.
male 0.00 = 0.00 0.46 n.s. 0.00 n.s. 0.81 n.s.
* female 8 0.00 + 0.00 0.00 n.s. 0.00 n.s. 0.00 n.s.
male 0.13 + 0.35 042 n.s. 041ns.
> female 5 0.00 + 0.00 0.00 n.s. 0.00 n.s.
male 0.00 £ 0.00 0.77 n.s.
’ female 6 0.00 + 0.00 0.00 n.s.
10 male s 0.40 + 0.89
female 0.00 + 0.00
Table 6. Statistical analysis of defoliation data sets
Locality
Kabétice Lipina Loucky les Palesek Paskovsky les Védal‘é (;vick)'/ Stolarka
Valid n 100 100 100 100 100 100 100
Median 1.10 3.15 1.00 4.00 6.10 0.00 4.00
Skewness 1.38 0.85 1.82 0.88 0.53 1.98 0.66
Kurtosis 1.81 -0.43 241 0.94 -0.77 3.95 -0.53
Shapiro-Wilk test 0.82 0.88 0.70 0.93 0.93 0.65 0.92
p-level 0.00* 0.00* 0.00* 0.00* 0.00* 0.00* 0.00*
mension characterising the defoliation degree (Ta- DISCUSSION

ble 6). There was a highly significant relationship be-
tween the number of entrapped adults on five sticky
boards and the degree of defoliation in seven locali-
ties (the locality Zamrkli was eliminated because the
control measures were taken in the forests after the
swarming) (Fig. 3; r = 0.95** (In)). The significant
relationships were found for Malaise traps (r = 0.69%)
and no relationships for sweeping (r = 0.26 n.s.;

6)=0.67;r.  (6)=0.83).

rO‘OS ( 0.01

Table 7. Coefficients of linear regression between the number

of caught adults and the degree of defoliation (;’0405 (6) =0.67;
ooy (6) = 0.83)

Malaise traps Sweeping Yellow sticky boards
R 0.69* 0.26 n.s. 0.98** (In)

In the method of yellow sticky boards, natural logarithm of
adults was used

J.FOR. SCI,, 52, 2006 (1): 13-21

The sweeping method is very time-consuming,
depending on the moment sun-light and is restricted
to the number of caught insects due to high vagility
of adults, mainly males. On the other hand, Malaise
traps are very effective for experimental purposes;
however, they are useless in practise because sorting
out the insects is time-consuming.

Malaise trap is a very effective method for catching
smaller and more active sawflies (TAEGER, TAEGER
1997; LisToN 1995). Therefore it is very suitable for
the study of Pristiphora abietina flight activity (pe-
riod of flight activity based on these data is discussed
by HoLu$A 1999). LisToN (1984) and ROLLER (1998)
showed that sawfly males in samples were often
more abundant. In our material the sex ratio varied
among localities, which was probably a result of trap
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y =-2.8195+1.278*x

7 T T T T

degree of damage (medians)

3.5 4.0

4.5
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In of number of adults: degree of damage (medians): 2 =0.9119; r = 0.9549, p = 0.0008

Fig. 3. Relationship between the defoliation of seven forest stands and the total number of captured Pristiphora abietina speci-
mens using 5 yellow sticky boards (y = —2.8195 + 1.278x; — confidence interval of model)

position and of the effect of microclimate (HoLuSa
2002).

White sticky boards are not attractive to Pristiphora
abietina adults. All 28 caught specimens were found
in the period of peak swarming. Their presence was
probably a coincidence. On the other hand, yellow
sticky boards are very effective even for swarming
observations because a highly significant relation-
ship was observed between samples of yellow sticky
boards and Malaise traps (in 1998 in both sexes, in
1999 in males). The relationship between sweeping
and yellow sticky boards in female samples is the
result of a very low number of caught specimens.

The defoliation of trees in all localities varied
considerably. The parts of trees that bud before or
after swarming escaped defoliation because females
lay eggs only during bud break. In all evaluated
lines, several tree clusters of damaged and undam-
aged trees alternated, but the majority of trees were
damaged slightly, which is a reason for the left-side
distribution of sets. Upper whorls were more in-
tensively defoliated and the degree of defoliation
decreased towards the tree foot. The defoliation of
older whorls was lower in all localities. It was a result
of the behaviour of adults that fly mainly around the
upper part of crowns.

There is a high significant relationship between
the number of caught adults on sticky boards and
the degree of defoliation in localities. This suggests

18

that yellow sticky boards method could be used in
integrated pest management. In contrast to Malaise
trap, yellow sticky boards were placed directly in the
space of sawfly swarming and their higher number
eliminates the positional effect. It is probably a rea-
son of lesser significant relationship in relation to the
degree of defoliation.

We did not observe any statistically significant
differences between samples taken in different inter-
vals. To estimate the abundance of adults it is suffi-
cient to install yellow sticky boards before swarming
and check them after the end of swarming. The rela-
tionship between the number of specimens and the
length of visit interval could exist because of the pos-
sible sex pheromone presence in Pristiphora abietina.
If a newly emerged female is caught on a trap and
remains alive, it may attract a large number of males
(see BATTISTI, RODEGHIERO 1998). The presence
of sex pheromone was observed in harmful sawflies
in Northern America (see ANDERBRANT 1993). Re-
cently its presence was also confirmed in Cephalcia
abietis (Linné, 1758), too (GRUPPE, NISSLEIN 1996).
In some species the presence of sex pheromone was
observed in both laboratory and field tests (Cop-
PEL et al. 1960; JEWETT et al. 1976; LOFQVIST 1986;
OLAIFA et al. 1987, 1988). There is a possibility of sex
pheromone existence in other sawflies.

There is an important problem to solve. What
number of traps is necessary to ascertain the signifi-

J. FOR. SCI,, 52, 2006 (1): 13-21



cant abundance of sawflies? In 1998, the numbers of
specimens caught on five sticky boards were high
but the variance was so high that it was impossible
to find the necessary rank of boards. In 1999, the
population density and consequently the number of
caught adults were low in other thirteen non-men-
tioned localities (due to the control measures in the
previous year — see HoLUSA and SVESTKA [2000]
— as well as poor quality of the glue). But probably
under the condition of the high population density,
yellow sticky boards appear to be a reliable method
of detecting sawfly populations.

It is not important how many boards are used to
monitor the sawfly in the line of the same length
because no significant equality of catch means was
found almost in all cases. Several dozens boards will
probably be necessary to ascertain the sawfly abun-
dance. The installation of a board on every other or
third tree could be perfect. In this case, the moni-
tored line is able to catch almost the whole young
spruce stands in the studied area.

This monitoring tool appears to be more useful
than the traditional methods, such as soil sampling
and emergence traps.
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Zluté lepové desky: mozny zptisob monitoringu pilatky smrkové (Pristiphora
abietina) (Hymenoptera: Tenthredinidae)

J. HoLu$Al, K. DRAPELA?

Wyzkumny tistav lesniho hospoddistvi a myslivosti, Jilovisté-Strnady, Ceskd republika

2Lesnickd a dievaiskd fakulta, Mendelova zemédélskd a lesnickd univerzita v Brné, Brno, Ceskd republika

ABSTRAKT: Bylo porovnavano nékolik metod pro odchyt dospélct pilatky smrkové (Pristiphora abietina): Ma-
laiseho lapace, bilé a zluté lepové desky, smykéani. Zluté lepové desky jsou praktickou, lehce pouzitelnou metodou
a za vysokych popula¢nich hustot se zdaji byt vhodnou metodou pro stanoveni populace pilatek: 1. Byla zjisténa
statisticky signifikantni shoda mezi po¢ty odchytanych jedinctt Malaiseho lapaci a lepovymi deskami. 2. Byla zjisténa
statisticky signifikantni linedrni korelace mezi pramérnymi pocty odchytanych jedinci na péti zlutych lepovych
deskach a stupném poskozeni porostu na sedmi lokalitach. 3. Nebyl zjistén rozdil mezi poc¢ty odchytanych jedinct
na souborech padesati zlutych lepovych desek odebiranych v rznych intervalech. Ke stanoveni poc¢etnosti populace
je dostacujici instalovat desky pred pocatkem rojeni a kontrolovat je po ukonceni letové aktivity. 4. Nebyl zjistén
statisticky signifikantni rozdil mezi pramérnymi poc¢ty dospélctt odchytanych v liniich s riznym poctem lepovych
desek.

Klicova slova: Pristiphora abietina; moznosti monitorovani; zluté lepové desky; smykani; Malaiseho lapace; hod-
noceni ziru; Ceskd republika

I kdyz smrkové pilatky (predev$im Pristiphora
abietina) poskozuji kazdoro¢né ve stredni Evropé
nékolik tisic hektard smrkovych porosti, nebyla do-
posud vypracovana integrovana ochrana lesa proti
pilatce smrkové. Neexistuje doposud ani spolehliva
metoda na monitorovani jejich populaci.

Kontrola vyskytu a popula¢nich hustot smrko-
vych pilatek, spocivajici ve zjistovani poctu zdmot-

ka v ptidé na podzim po ukonceni zZiru housenic, je
zna¢né nespolehlivd. JANASEK (1964) kriticky pro-
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véril metodu pokusnych plosek a zjistil, ze presnost
je z hlediska potreb ochrany nedostatec¢nd. Také
BoGENSCcHUTZ (1986) povazuje za nezbytné podro-
bit metodu ptdnich sond dal$imu studiu.

Metoda ptdnich sond je navic velice pracni
a v pripadé pilatky smrkové, ktera se vyskytuje pre-
vazné v mladych porostech s travnim pokryvem
nebo se starymi drny trav, neproveditelnd. Metodu
rozboru zamotk komplikuje také moznost prelé-
hani housenic, kofeny stromd a vétsi kameny sni-
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Zujici absolutni plochu plosky, a to neuvazujeme
o chybé vzniklé prehlédnutim zdmotkd pfi rozboru
materidlu z plosek.

Aby bylo mozné uvazovat o vypracovani integ-
rované ochrany lesa proti pilatkdm, je nutné hle-
dat dobrou monitorovaci metodu. Dospélci $iro-
pasého hmyzu jsou obecné lakani do Zlutych pasti
(MURHEAD-THOMPSON 1991). Pro monitorovani
ploskohrbetek pouzili nékteri autofi zluté lepové
desky (JENSEN 1988; CESCATTI, BATTISTI 1992;
BATTISTI, RODEGHIERO 1998). BERGER (1992) zjis-
til, ze dospélci Pristiphora abietina jsou velmi dob-
fe ldkdni na zluté pasti a ze pocty dospélct koreluji
s vysledky ptidnich sond.

V roce 1998 byly srovnavany rizné druhy pasti,
Malaiseho lapa¢ (Townesuv typ), bilé a zluté lepové
desky (5 a 5 kust) a smykani na transektu (50 smy-
ka). Kontroly se provadély ve tridennich intervalech
na osmilokalitdch (tab. 1). Homogenity rozptyla byly
testovany Bartlettovym y? testem. Shoda aritmetic-
kych pramért byla nejdrive testovana pro vSsechny
metody dohromady Kruskal-Wallisovou jednofak-
torovou analyzou rozptylu a posléze pro jednotlivé
dvojice metod metodou Dunn (ve vsech pripadech
a = 0,05). Na bilych lepovych deskdch bylo zjisténo
jen nékolik kust dospélct pilatek. Mnohonéasobna
porovnani prokazala statisticky vyznamnou shodu
pramérti mezi soubory hodnot, ziskané Malaiseho
lapa¢em a zlutymi lepovymi deskami, u obou po-
hlavi (tab. 2).

V roce 1999 byl studovén vliv délky intervala od-
bért ve vztahu k mnozstvi zjisténych jedinca a vlivu
hustoty lepovych desek na velikost odchytu. Ctyii
rovnobézné rady s 50 lepovymi deskami byly kon-

trolovany v riznych intervalech (3, 6, 9, 12 dnt)
pro zjisténi vlivu délky intervalu kontrol na velikost
ulovku. Délka intervalu mezi jednotlivymi odbéry
ze zlutych lepovych desek nema vliv na odchyceni
celkového poctu dospélcti, protoze rozdily aritme-
tickych praméra jednotlivych soubord jsou statis-
ticky nevyznamné (tab. 3). Déle byl proveden pokus,
kdy na dvou lokalitach v faddch stromt s lepovymi
deskami byl snizovdn pocet desek a zaroven bylo
mezi fadami tolik rad strom jako pocet neobsaze-
nych stromd mezi stromy s deskami (obr. 1). Podob-
né pramérné pocty odchytanych dospélct v liniich
se snizujicim se poctem desek byly vyrovnané
(tab. 4 a 5).

Mezi pocty dospélct (bez rozliseni pohlavi), zjis-
ténymi na péti lepovych deskach v roce 1998 (pro-
toze na lokalitdch byly soubory odchytanych do-
spélct velmi levostranné nesoumérné a $picaté, tzn.
ze populace je vyrazné shlukovitd — tab. 6, obr. 3 ),
bylo nutné tyto hodnoty transformovat (Box-Coxo-
va transformace) a byla zjisténa statisticky vysoce
signifikantni linearni korelace s vyslednym posko-
zenim porostu (obr. 3, r = 0.95** (In)). Hodnoceni
poskozeni je ve skute¢nosti jedind metoda, kterad
zachycuje skute¢ny stav populace na daném misté.
Hodnoceni je provadéno na linii 100 stromt, kdy
u kazdého jedince je hodnocena mira poskozeni
preslentt od vrcholu tfemi stupni a poskozeni ter-
mindlu. Bylo urceno primérné poskozeni jednoho
stromu a hodnoty byly secteny (obr. 2).

Zavérem lze konstatovat, ze metoda zlutych lepo-
vych desek muze byt pro pilatku smrkovou vhod-
nou monitorovaci metodou.
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