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Logistic regression approach to the prediction of tree defoliation
caused by sawflies (Hymenoptera: Symphyta)
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ABSTRACT: A relationship between the abundance of phytophagous insects assessed from soil samples (in the case of Cephalcia
lariciphila) or yellow sticky boards (in the case of T. nigritus) and percentage of defoliated trees was characterised by logistic

regression.
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The exact loss of biomass caused by phytophagous
insects is very difficult to measure and subjective assess-
ment of defoliation percentage is inaccurate. From the
practical aspect, the event of total (or strong) defoliation is
important. It is possible to define the presence or absence
of defoliation by binomial (presence/absence) or multi-
nomial (several degrees of defoliation) distribution. The
probability of an event of defoliation occurrence based
on quantified measures (it means the numbers of caught
specimens) can be determined by logistic regression.

A logistic regression model was already used to predict
gypsy moth Lymantria dispar (Linné, 1758) and Acleris
variana (Fernald, 1886) defoliation on a regional scale
(GRIBKO et al. 1995; WESELOH 1996; LIEBHOLD et al.
1996; LUTHER et al. 1997). In the case of spruce budworm
(Choristoneura fumiferana Clemens, 1865) a logistic re-
gression explained the variation in the volume loss of bal-
sam fir (4bies balsamea [L.] Mill.) caused by (Clemens,
1865) defoliation (OSTAFF, MACLEAN 1995).

In this paper, we tried to find the relationship between
the population density of two sawfly species — Cephalcia
lariciphila (Wachtl, 1898) and Tomostethus nigritus (Fab-
ricius, 1804) — and the consequent portions of defoliated
trees using the logistic regression. Entomological methods
to estimate population densities as well as the assessment
of defoliation were chosen to be the easiest in forest prac-
tice to help foresters to decide how to solve the problems
with defoliators in forests.

MATERIAL AND METHODS
Study species and plots

In 2000 and 2001, a local outbreak of Cephalcia larici-
phila occurred by the village of Vétrny Jenikov (15°30°E,
49°28'N) at the altitude of 650 m (LISKA, HOLUSA
2002). Five study plots in 2002 (Nr. 1-5) and eight in
2003 (Nr. 1-8) were established in larch (Larix decidua
Mill.) patches of mature spruce (Picea abies [L.] Karst.)
forests (age of 80 years, only the forest in locality Nr. 4 is
younger, about 60 years). The distance between patches
is about 50 to 100 m.

Tomostethus nigritus (Fabricius, 1804) caused the total
defoliation of some ashes near the village of Lanzhot
in the period 1999-2000 (LISKA, HOLUSA 2002). Five
study plots in 2002 (Nr. 1-5) and eight in 2003 (Nr. 1-8)
placed in ash (Fraxinus excelsior L. as well as Fraxinus
angustifolia Vahl.) mature forests (80—100 years) were
established in the locality Ruské domy (cadastre of the
village of Lanzhot) (16°58°E, 48°38'N).

Methods

Ten and twenty yellow sticky boards (at the distance
of 5 to 10 m) were exposed on each of the studied plots
at Cephalcia lariciphila (2002) and T. nigritus (2002
and 2003), respectively. The traps consisted of yellow

Some results were presented in an oral presentation of Using logistic regression approach to the prediction of tree defoliation caused
by insect in the conference of New trend in the forest protection, January 23-34 2003, Zvolen-Sielnica, Slovak Republic.
Supported by Ministry of Agriculture of the Czech Republic, Grant No. MZE 0002070201.
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plastic boards 14.8 x 21 cm, coated on both sides with
entomological glue (Souveurode®) suspended from dry
branches (at C. lariciphila) or on hawthorn bushes (at
T. nigritus) at the eye level. The specimens were taken
down using tweezers and preserved in 70% alcohol (leg.
et det. J. Holusa, coll. FGMRI Jilovisté-Strnady). Yellow
sticky boards were placed in forests before the beginning
of sawfly swarming (on 12" April and 28" April 2002,
23 April 2003) and specimens were counted after the
end of sawfly swarming (on 15" May and 20" May 2002,
13 July 2003) in C. lariciphila and T. nigritus, respectively.
The set of fifteen yellow sticky boards was installed in
Ruské Domy locality (Nr. 1) on 28" April 2000 (revised
on 5 June 2000).

Five soil samples (0.5 x 0.5 m) in 2002 and ten in 2003
at the distance of 5 to 10 m were placed under the larch
crowns by the village of Vétrny Jenikov (C. lariciphila).
The larvae were counted by digging of needle fall on
12" March 2002 and 3 April 2003.

The species composition of sawfly adults was studied
using the Malaise traps in Ruské domy locality in 2000
and 2002. In Vétrny Jenikov locality, one larch was cut
at about ten days interval (15", 26" and 31% May and
10" June 2002) during the larval development. The larvae
from 30cm sections of ten branches from all (lower, middle
and upper) parts of crowns of sample trees were sampled
and determined according to LORENZ and KRAUS (1957).

Evaluation of defoliation

Vétrny Jenikov locality (outbreak of C. lariciphila)

In 2002, the defoliation of fifty larches was assessed
using two categories: absence of feeding (no visible feed-
ing was observed) and total defoliation (including strong
defoliation — several lower branches of larches were not
defoliated).

Under the recent density of sawfly no other degree of
defoliation was observed.

In 2003, the variation in defoliation was less distinct;
therefore defoliation was assessed using four categories:
absence of feeding (no visible feeding was observed);
weak defoliation (up to approximately 30% of needles
were eaten); strong defoliation (up to approximately 70%
of needles were eaten) and total defoliation.

Assessment of defoliation was performed on 12" June
2002 and 25" June 2003.

Ruské domy locality at LanZhot (occurrence
of Tomostethus nigritus)

In 2002, three distinct degrees of defoliation were dis-
tinguished in sets of fifty ashes: absence of defoliation (no
visible feeding was observed), weak defoliation (some of
lower branches were defoliated) and total defoliation.

There was not observed any transition between total
defoliation and weak defoliation. Assessment of defolia-
tion was performed on 12 June 2002.

In 2003, four degrees could be distinguished: absence
of defoliation (no visible feeding was observed); weak
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defoliation (some of lower branches were defoliated);
strong defoliation (more than 50% leaves were eaten
off) and total defoliation (more than 90% leaves were
eaten off).

Assessment of defoliation was performed on 1% June
2003.

Statistical analyses

Logistic regression was used for estimation of probabil-
ity of specific degree of defoliation. Logistic regression
is a special case of generalised linear model (GLM). The
generalised linear model can be used to predict responses
both for dependent variables with discrete distributions
and for dependent variables, which are nonlinearly related
to the predictors. Normal distribution (or more generally
continuous distribution) is not required for dependent
variable. The most common used distributions are bino-
mial (dependent variable can take two distinct values) or
multinomial (dependent variable can take more than two
distinct values). The logit link function is In [n/(1 — )] =
o + PBx and logistic regression equation

etx+l3x

Cl4erth

(BERGERUD 1996).

Because of the small sample size in 2002 (5 soil samples
and 10 or 20 yellow sticky boards were used on each lo-
cation), HORN (1983) estimation procedure was used for
the mean estimation of caught adults. As the estimation
of abundance is very time-consuming and complicated
from the technical aspect, used sample sizes are on the
very lower limit of possible sample size, according to our
experience with other phytophagous sawflies (HOLUSA,
DRAPELA 2003).

The sample size necessary to achieve the desired level
of precision in estimating a population mean is given by
the following formula

s°F F

a(2).(n—1)

d2

n= B(1).(n—1,v)

where: s?— the sample variance with n degrees of freedom,

d — the half-width of the desired confidence interval.
This is subjectively chosen. Based on our experi-
ences (HOLUSA, DRAPELA 2003), we used a third
of catch mean,

1 — o — the confidence level,

1 — B —the assurance that the confidence interval will not
be greater than + d,

t —the two tailed critical value of ¢-distribution with
(n—1) degrees of freedom (ZAR 1984).

Because of the strong heterogeneity of variance and
non-normality (tested by D’Agostino normality test) of
some sets, Box-Cox transformation on normality was used
to use the mean of catch as representative.

Statistical analyses were performed on the significance
level a = 0.05 with Statistica 6.0 (logistic regressions),
Adstat 2 (Box Cox transformations) and Unistat 5.1
(sample sizes).
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Table 1. Coefficients of logistic regression function describing the dependence of probability of feeding (defoliation) on Cephalcia

lariciphila larvae in soil samples (p

(in all cases)

=0.00) (*without locality in younger forest)

Coefficients 2002 2002¢ 2003
(= e*"P/(1 e*"P) Males Females Total Males Females Total Males Females Total
o 2.12 2.01 2.06 12.30 12.30 18.57 19.94 19.96 15.58
B -0.14 -0.24 —-0.09 -0.92 -0.92 -0.56 -1.47 -1.03 —0.46
RESULTS AND DISCUSSION
£ 10, o °
Cephalcia lariciphila %
< 0.8
There was no statistically significant correlation between =
mean male catch on yellow sticky board and probability ; 069 @
of defoliation (p = 0.16) because the numbers of males E 04 4
on some plots were high but the percentage of defoliated _‘é :
trees was low [defoliation of larches was indeed caused £ 024
by C. lariciphila because on all cut larches only larvae
of this species were found (n = 96)]. This is probably 0.0 o, T 1
a consequence of the prevalence of males in samples Sample mean of male nymphs
(1? = 13,715; proportion of femalfes 0.003%) and short Sample mean of male nymphs
distance between study plots. Active males fly between
plots and change the original density in plots. The use of
female samples should be more suitable. Unfortunately, = 1.0 - ()
S [ )
females do not catch on boards. The fact of very small b=
sample can play an important role, too. E 0.8 1
In 2002, there was a highly significant relationship ﬁ 064 e
between the density of larvae in soil and the percentage 2
of defoliated trees characterised by logistic regression = 04
(Table 1, Fig. 1). There is a possibility to deduct “critical §
numbers” of nymph density (Fig. 1) that cause defoliation E 0.2 -
of certain percentage of trees. 30 males or 18 females or 0.0 'y . .

50 specimens per 0.25 m?* should cause the total (strong)
defoliation of 90% (with assumption that the percentage
of pronymphs is the same).

Based on the data of larvae distribution in soil samples,
we established that the sufficient number of soil samples
ranged from 15 to 50 (Table 2). It means that the used
number of samples was insufficient, but the larger number
is not useful from the practical point of view.

In 2003, due to the distinction of four degrees of defolia-
tion, firstly the multinomial distribution was calculated by
the generalised logistic model parameters to distinguish
all four stages of defoliation. Only the connected stages
“absence of defoliation + weak defoliation” and “strong
defoliation + total defoliation” could be distinguished.
There was a high significant relationship between the
density of larvae in soil in spring and the percentage
of defoliated trees characterised by logistic regression
(P ot casesy— 0-00) (Table 1, Fig. 3). The curves in 2003 are
sharper than in 2002. If we exclude the plot in the younger
forest (Nr. 4), the curves are more similar (the plot in the
younger forest was not included in 2003) (Fig. 2, Table 1).

Due to sharp curves (result of the connection of defolia-
tion stages) “critical numbers” of nymph density (Fig. 3)
that caused strong or stronger defoliation of all trees could
be deducted (with assumption that the percentage of pro-
nymphs is the same, i.e. 88.8%; n = 472).
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Fig. 1. Logistic regression between the numbers of larvae in
soil samples (ex/0.25m?) in spring 2002 and probability of total

defoliation (1t = e **P/1 + e ¢+ F)

Based on the data of larvae distribution in soil sam-
ples, we established that the sufficient number of soil
samples ranged from 9 to 21 (Table 3). It means that the
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Table 2. Species composition of sawflies associated with ash in Ruské domy locality in 2000 (specimens caught by Malaise trap)

Species Sex 2000 2002
Tomostethus nigritus (Fabricius, 1804) male 84 32
female 7 3
Pachyprotasis antennata (Klug, 1817) male 18
female 2 0
Pachyprotasis rapae (Linné, 1767) male 395 477
female 44 25

Table 3. Sufficient numbers of soil samples and yellow sticky boards for monitoring of sawfly abundance (A — the half-width of the

desired confidence interval, NB — number of samples and boards)

. . Sample Transformed catch A —ca. 1/3
Species Locality mean + SD mean + SD of mean NB A NB A NB
C-lariciphila g 1 2002y 322472 9 15
larvae
C. lariciphila Nr. 1 (2003) 27.9+15.7 10 12
larvae
C. lariciphila \; 5 2002) 84.8+42.1 35 340 24
larvae
C. lariciphila i 5 2003) 73.1+2047 25 9 20 N
larvae
C. lariciphila (3 2000) 432+ 182 13 43 16 29 20 20
larvae
C. lariciphila ' 3.2003) 46.2+22.10 15 1
larvae
C. larieiphila .\ 4 2002) 18.0£6.0 6 4718
larvae
C. lariciphila ;5 2002) 61.6+32.6 21 7.3 9
larvae
C. lariciphila ;5 2003) 453 +29.6 15 720 1
larvae
C. lariciphila (¢ 2003) 82+54 25 21 316 30 4
larvae
C. lariciphila —\; 7 2003) 32.1£22.1 1 g 15
larvae
L nIgrites N 1 2000) 130 £ 155 4 60 5 40 7 2
males
Lnigrites Ny 1 2002) 8841003 5444623 20 37 30 18
males
T nigritus ;1 (2003) 68.5+84.2 22 59 30 32
males
L nigritus 5 (2002) 221741384 2057+ 141.1 70 19
males
L nigritus 5 (2003) 1385 +97.74 45 2t 5017
males
Lomigritus—— \ 30002) 3814754 3.6+12.7 1 578 3 67 6 19
males
I- nigritus Nr. 3 (2003) 47.94+70.0  20.94 + 38.65 7 120 15 28
males
Lnigritus Ny 4(2003) 152642113 637+ 12.48 2 152 527
males
Lomgritus oy 5(2003) 1724460 17473 0.6 558 253
males
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Fig. 2. Logistic regression between the numbers of larvae in soil
samples (ex/0.25m?) in spring 2002 and probability of strong and
total defoliation (1 = e **#/1 + ¢ ** ) with the exclusion of the
plot in younger forest

used number of samples was partly sufficient. The set of
20 samples is useful in forest practice.

Tomostethus nigritus

In the Czech Republic, only five sawfly species as-
sociated with ash (Fraxinus) occur. Only 7. nigritus
is a monophagous species of ash. The others [Craesus
septentrionalis (Linné, 1758), Macrophya punctumalbum
(Linné, 1767), Pachyprotasis antennata (Klug, 1817),
P. rapae (Linné, 1767) and Tenthredo vespa (Retzius,
1783)] are polyphagous ones and ash as a host plant of
C. septentrionalis is controversial. Ash as a host plant of
P, rapae has not been confirmed recently (TAEGER et al.
1998). Three species were found in Ruské domy locality
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Fig. 3. Logistic regression between the numbers of larvae in soil
samples (ex/0.25m?) in spring 2003 and probability of strong +
total defoliation (= e " F/1 + ¢ ¢ )

in 2000 as well as in 2002 (Table 2). P. rapae was the most
abundant but due to the fact mentioned above, its larvae
feed from July to September. Larvae of 7. nigritus caused
the ash defoliation already in mid-May, both in 2000 and
2002. Defoliation of ashes followed immediately the
swarming of 7. nigritus (Fig. 4).

In 2002 as well as in 2003, only male catches on yel-
low sticky boards are efficient for the statistical analyses
because males prevailed in samples [n (2002) = 7,002;
proportion of females is 0.01%; n (2003) = 6,062; pro-
portion of females is 0.01%]. No females were found on
the majority of boards. Due to the distinction of three
degrees of defoliation, the multinomial distribution was
calculated by the generalised logistic model, which es-
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Fig. 4. Seasonal flight activity of Tomostethus
nigritus males in 2000 (white column) and in
2002 (black column) in Ruské domy locality
(Malaise trap)
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Period of catch

tablishes model parameters to distinguish all three stages
of defoliation.

In 2002, only the binomial model using two stages
“absence of defoliation” and “weak defoliation + total
defoliation” is statistically significant. This fact is surpris-
ing and a logical explanation follows. The abundance of
adults was high but the intensity of feeding was low, which
may be a result of high egg or larval mortality.

Probability of defoliation

0.0 T T T T 1
100 200 300 400 500

Catch mean of males

Fig. 5. Dependence of probability of non-defoliated trees on
average numbers of caught Tomostethus nigritus males on yellow
sticky boards in 2002 (1t = e*?1~002/(] + ¢*21-00%)

Based on the prediction of model (Fig. 5), the estab-
lishment of “critical number” is possible, e.g. mean catch
of 300 to 350 males per yellow sticky board causes the
defoliation of 90% of ashes in mature forest.

Probability of defoliation

27.5-5.6.

In 2003, only the binomial model using two stages
“absence of defoliation + weak defoliation” and “strong
defoliation + total defoliation™ is statistically significant.
Based on the prediction of the model (Fig. 6) the estab-
lishment of “critical number” is possible, e.g. mean catch
of about 250 males per yellow sticky board causes the
defoliation of 90% of ashes in mature forest. The number
is lower than in 2002 because in that year the defoliation
covered weak defoliation.

Based on the data of male distribution on yellow sticky
boards we have established that the sufficient number is
about 20 yellow sticky boards in the locality with the high-
est abundance (Table 3) and use of different half-width of
the desired confidence interval in other four localities, too.
The abundance in the rest of localities was so low that it
cannot provide any useful results. The number of 20 yel-
low sticky boards is useful in practice.

The results confirm the suitability of logistic regres-
sion for these studies as well as in short-time forecast.
Two-year results should be confirmed by consequent
study. We used the relationship between abundance of
adults or nymphs and abundance of larvae of the next
generation (indirectly assessed by insect feeding). There-
fore there could be a problem with different fertility of
sawflies (cool and rainy weather can directly influence
the swarming of adults) or fecundity of females could
be decreased by low temperature as reported by GRUPPE
(1998) for C. abietis (Linnaeus, 1758) and egg and larval
mortality. As a result, the “critical number” could vary
between years.

Fig. 6. Dependence of probability of non-de-

300

Catch mean of male
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1 foliated or weakly defoliated trees on average
400 numbers of caught Tomostethus nigritus males
on yellow sticky boards in 2003 (t = €302~ 02/

(1 + e3A02 - l)AOZx)
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Vyuziti logistické regrese k odhadu defoliace stromi zpiisobené Siropasym hmyzem

(Hymenoptera: Symphyta)

J. HOLUSA!, K. DRAPELA?

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

2Lesnickad a dievaiskd fakulta, Mendelova zemédélska a lesnickd univerzita, Brno, Ceskd republika

ABSTRAKT: Zavislost mezi pocetnosti fytofagt zjisténych ptidnimi sondami (u Cephalcia lariciphila) nebo pomoci Zlutych
lepovych desek (u Tomostethus nigritus) a naslednym procentem defoliovanych nebo naopak defoliace uSetfenych stromt byla
charakterizovana pomoci logistické regrese.

Kli¢ova slova: Cephalcia lariciphila; padni sondy; Tomostethus nigritus; zluté lepové desky; defoliace stromi; logisticka

regrese

Vzhledem k tomu, ze pfesna kvantifikace znicené bio-
masy listozravym hmyzem je obtizna (a pouhy odhad de-
foliace stromtl naopak nepiesny), z praktického hlediska
je postacujici odhadnout moznost nastoupeni urcitého
stupné poskozeni (stupné ziru) na zaklad¢é kvantifiko-
vatelnych faktord — predevsim poctu odchycenych jedinci
sktidce. Vzhledem k tomu, Ze vyskyt, resp. absenci stupné
ziru lze popsat bud’ binomickym (vyskyt/absence), nebo
multinomickym (rtizné stupné ziru) rozdélenim, je mozné
modelovat pravdépodobnost nastoupeni defoliace pomoci
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logistické regrese, jak jiz bylo uzito v pracich autort:
GRIBKO et al. (1995), OSTAFF a MACLEAN (1995),
WESELOH (1996), LIEBHOLD et al. (1998) a DOBBERTIN
a BRANG (2001).

V letech 2000 a 2001 se v oblasti Ceskomoravské vr-
choviny [Vétrny Jenikov u Jihlavy; 15°307 V, 49°28" S;
smiSené smrkové (Picea abies [L.] Karst.) kmenoviny
(stari 60—-80 let) s modiinem (Larix decidua Mill.) na
mirném svahu se severozapadni expozici, v nadmotské
vysce kolem 650 m (celkova rozloha lokality asi 20 ha)]
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lokalné premnozila ploskohibetka Cephalcia lariciphila
(Wachtl, 1898) a zpuisobila holoziry modfini na plose asi
4 ha (LISKA, HOLUSA 2002). V letech 1999-2000 se
vyskytly holoziry v rizné starych jasanovych porostech
v oblasti Lanzhotu v jasanovych kmenovinach (80-100 let)
v okoli NPR Soutok (16°58", 48°38") zplisobené Zirem
housenic Tomostethus nigritus (Fabricius, 1804) (LISKA,
HOLUSA 2002).

Pro odchyt dospé€lct obou druhii byly pouzity zluté le-
pové desky formatu AS (15 x 21 c¢cm), vyrobené z plastu
a nastfikané po obou stranach lepem Souveurode®.
Soubory desek byly umistény do tirovné oéi ¢loveéka po-
moci provazku, kterymi byly piivazany k suchym vétvim
(u C. lariciphila deset desek v roce 2002) nebo kefiim
hlohu (Crataegus sp.) (u T. nigritus po dvaceti deskach
v roce 2002 i 2003). Jednotlivé desky byly instalovany
v 5-10m rozestupech. Dospélci byli z lepovych desek
sejmuti pinzetou a vlozeni do 70% roztoku alkoholu.

Pét pidnich plosek v roce 2002 a 10 v roce 2003 na kazdé
ze studijnich ploch (5 a 7) pro C. lariciphila bylo umisténo
pod koruny stromi v rozestupech 5-10 m po vrstevnici.
Na téchto ploskach byla shrabnuta hrabanka a pak svrchni
vrstva pudy. Material byl peélivé prohlédnut. Pidni sondy
byly provedeny 12. btezna 2002 a 3. dubna 2003.

Na péti plochach Cephalcia lariciphila bylo v roce 2002
provedeno hodnoceni vysledného ziru s pouzitim jedno-
duché tiistupnové stupnice: 1. slaby zir a bez ziru — de-
foliace Castecna nebo jen neznatelné stopy ziru; 2. silny
zir — pouze nékteré spodni vétve s jehlicim; 3. holozir,
zatimco v roce 2003 bylo mozné rozlisit Ctyfi stupné:
1. bez ziru; 2. slaby zir — defoliace do 30 %; 3. silny zir
— defoliace do 70 %; 4. holozir — defoliace nad 90 %.

Obdobné hodnoceni bylo provedeno na péti plochach
T. nigritus. Vysledny zir byl v roce 2002 hodnocen
pouzitim jednoduché tfistupniové stupnice: 1. bez ziru
— nebyly pozorovany zadné stopy ziru; 2. zir — néktera
ze spodnich vétvi byla defoliovana; 3. holozir. Nebyly
zjistény ptechody mezi ,,zirem* a holozirem, zatimco
v roce 2003 bylo mozné rozlisit ¢tyfi stupné: 1. bez ziru
— nebyly pozorovany zadné stopy ziru; 2. slaba defoliace
(jako v roce 2002); 3. silna defoliace (vice nez 50 % listi
sezrano); 4. holozir (vice nez 90 % listi sezrano).

Pro hledani pravdépodobnosti, sjakou dojde
k uréitému stupni ziru (neposkozeni stromu, silné ziry
az holoziry), byla uzita logisticka regrese, coZ je zvlastni
ptipad zobecnéného regresniho modelu (GLM), kdy se
predpoklada binomické rozdéleni.

Cephalcia lariciphila. Mezi primérnym poctem samcil
nachytanych na zlutych lepovych deskach a vyslednym
zirem nebyla prokazana statisticky vyznamna logisticka re-

grese (p=0,16). Nan¢kterych plochach s vysokymi odchyty
samcl byly ziry velice nizké. Divodem je pravdépodobné
prevladani samcti (n = 13 715; podil samic 0,003 %) na
deskach a relativné mala vzdalenost mezi plochami. Aktivni
samci prelétaji mezi plochami a zkresluji tak skutecnou
pocetnost na lokalitach. Pocty samic by byly ur€ité vhodng&jsi,
ty se v8ak na lepové desky prakticky nechytaji.

V roce 2002 byla mezi pocetnosti housenic (obou
pohlavi i dohromady) v ptidnich sondéach na jate a podilem
stromd se silnym zirem a holoZirem (pouzito dohromady
jako jedna kategorie) prokazana logisticka regrese
Pvevseeh pripadech — 0-00 (tab. 1, obr. 1 a2). V roce 2003 musely
byt stupné ziru slouceny, protoze bylo mozné odlisit jen
stavy “bez ziru + slaby zir” a “silny zir + holozir”, aby bylo
mozné prokazat logistickou regresi. Na zakladé prub&éhu
ktivky (tab. 1, obr. 3) Ize odeéist kritické pocty housenic,
za kterych nastanou silné ziry az holoziry u ur¢itého podilu
stromu, které jsou podobné v obou letech.

T. nigritus. Protoze v odchytech z roku 2002 i 2003
samci vyrazné pievazovali, zatimco na vétsine desek
nebyla zjisténa zadna samice [n (2002) = 7 000; podil
samic 0,01 %; n (2003) = 6 062; podil samic 0,01 %],
byly dal zpracovavany jen primérné odchyty samci.
Nejdfive byla pouzita logisticka regrese s multinomickym
rozdélenim, ktera potvrdila, Ze je mozné rozlisit jen stavy
,,bez defoliace™ a ,,zir + slaby holozir* v roce 2002 a ,,bez
defoliace + slaba defoliace* a ,,silna defoliace + holozir*
v roce 2003. Binomické modely pro dva stavy jsou vy-
soce statisticky vyznamné. Na zakladé prub¢hu a predikce
modeld (obr. 5 a 6) mizeme stanovit ,,kritické pocty pro
jasanovou kmenovinu®, napf. pro hodnotu 90 % stromut
s Zirem na rozpéti mezi 300 az 350 samci odchytanymi
na jednu zlutou lepovou desku v roce 2002 a asi 250 sam-
ci vroce 2003. Rozdil je pravdépodobné zplisoben
slouc¢enim slabého ziru s holozirem v roce 2002.

Uvedené priklady ukazuji metodickou vhodnost logistické
regrese pro tento typ studia a pravdépodobné i pouzitelnost
v kratkodobé prognoze. Jedna se vsak o kratkodobé vysled-
ky a je nutné je ovéfit dalsim studiem. Protoze se jedna
o0 zjistovani zavislosti mezi populaénimi hustotami dospélcti
nebo larev a pocetnosti larev dal$iho pokoleni (odhadnutych
nepiimo pomoci zirtt), velkym problémem muize byt even-
tualni aktualni plodnost samic v jednotlivych letech [na
rozdil od studii s Lymantria dispar (Linnaeus, 1758), kdy
populaéni hustoty jsou zjistovany na zakladé hubek vajicek
— GRIBKO et al. (1995), WESELOH (1996), LIEBHOLD et al.
vajicek, dokazal u Cephalcia abietis GRUPPE (1998). Potom
by se ,.kritické pocty*, zalozené na stadiu nymfv pide nebo
dospélcii, mohly rok od roku lisit.
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