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Abstract: The predilection of Poplar shoot aphid (Chaifophorus populeti Panzer) and European Snout
Beetle (Phyllobius oblongus L.) in the first and second growing season in two experimental plantations.
Four white poplar clones were tested: Villafranca, L-100, L-80, and L-12. The first experimental plot
was established at the beginning of 2019 and the second in 2020 near Novi Sad (northern Serbia).
Predilection of C. populeti Panzer was performed on three plants per each of three blocks and every of
four clones. Predilection of P. oblongus L. was evaluated on all leaves of five shoots on three plants per
each of three blocks of every of four clones. According to the results of analysis of variance and Tukey’s
test for several traits describing intensity of damage and percentage of damaged leaves, there was
significant difference between examined clones in prevalence of P. oblongus L. Significantly stronger
attack was found for clones L-80 and L-12 than on Villafranca and L-100 in both years on plants in their
first growing period. The damage from this pest in second growing period could almost not to be
detected. In case of C. populeti Panzer, the prevalence was assessed according to the percentage of
colonized shoots. The differences between examined clones were significant only in first growing
period in 2019, where the strongest attack was found on clones Villafranca and L-100, and the weakest
on clones L-80 and L-12. Results of the study are particularly important in the context of clones L-12
and L-80 performances evaluation, considering that these clones are still in the experimental phase of
testing. Likewise, the intensity of attacks of studied pest species suggests that special attention to their
presence and spreading should be paid in the first growing season after plantation establishment.
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1. Introduction

Recent introduction of Forest Stewardship Council (FSC) standards in Public Enterprise
"Vojvodinasume" largely increased interest in white poplar growing, especially for the purpose of
buffer zones establishing. That intensified further research in this species. Beside vegetative
propagation, which is one of the main obstacles for further intensification of nursery production and
the establishment of plantations of this species (Kovacevic et al. 2014; Kovacevi¢ and Igi¢, 2018; Igic et
al. 2020; Kovacevic et al. 2020), considerable efforts have been made in evaluation of wood physical and
anatomical properties (IStok et al. 2019; Sedlar et al. 2019) and pests predilection to different clones.
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Chaitophorus populeti is apterous aphid-oval shaped dark green to black body. Adult aphids are
bright yellow. It is very hairy species. Ovipara, as well as males with or without wings appear in
October and November. Individuals of this species colonize preferably young shoot tips, but also on
leaf petioles and dorsal side of a leaf-by-leaf veins where they suck plant sap (Blackman and Eastop,
1994). In Serbia, this species primarily found on Populus x euramericana and Populus alba (Poljakovic-
Pajnik et al. 2011). C. populeti is important pest in nurseries and young poplar plantations. The damage
caused by this species in white poplar could be considerable. Because of anatomical constitution of leaf
and presence of numerous hairs on dorsal leaf side, white poplars retain honeydew much more than
black poplar clones, which support growth of sooty molds (Poljakovié-Pajnik, 2015.).

The genus of Philobius sp. includes middle-sized weevils of elongated metallic sheen body. Imago
appears in spring and at the beginning of summer (Zivojinovi¢, 1948). These are very common insects
in Europe, Russia, Iran, and Turkey and was introduced North America in 1923 (Tillese et al. 1996).
This leaf-eater belongs to polyphagous species, eating leaves of numerous forest and horticultural
woody species (Populus, Betula, Quercus, Fagus, Salix) (Tillese et al. 1996), and of the fruits: plums,
apples, pears, cherries, peaches, walnuts, hazelnuts (Keresi et al. 2019). It has one generation per year,
overwintering as a larva in the soil. The imago occurs in April. It prefers young leaves, biting it along
the edge in the form of semicircles or circles over the entire leaf surface. Most of damage is caused by
imago (Keresi et al. 2019).

The aim of this work is to evaluate predilection of C. populeti and P. oblongus on four clones of
white poplar as well as to evaluate variability and discrimination power of several predilection
parameters in young clonal white poplar plantation.

2. Material and Methods

The research was conducted in experimental estate of "Kacka Suma" of Institute of Lowland
Forestry and Environment, University of Novi Sad, Serbia, with moderate continental climate. The
evaluation of predilection of European Snout Beetle (Phyllobius oblongus L.) and Poplar shoot aphid
(Chaitophorus populeti Panzer) was performed in the spring of 2019 and 2020, in four white poplar clones:
Villafranca, L-100, L-12 and L-80. The predilection was assessed in two experimental plantations, one
established in 2019 and the other 2020, side by side on the same location (45°17'10.84" N; 19°54'01.71"
E; 74 m a.s.l.) with spacing 4.25 x 4.25 m (1.4 ha of total area). At the site, old black poplar plantation
had been previously cut. The plantations were designed as randomized Block system in three
repetitions with 27 plants per repetition.

Evaluation of predilection of both pests was performed at the mid of May in both years. In 2019
the evaluation was performed in the first established plantation in its first growing season. In 2020 the
evaluation was performed in first established plantation in its second growing season and in second
plantation in its first growing season. By this design unique year/growing season treatments were
formed, allowing evaluation of the effect of year and the effect of growing season (factor Year/growing
season) on the intensity of pests” predilection.

The evaluation of predilection of P. oblongus was based on evaluation on all fully developed
leaves of three shoots per plant, on three plants per block, in three blocks, by grades regarding
percentage of damage on a leaf: 0 — 0% of damage, 1 —1-10% of damage, 2 — 11-25% of damage, 3 — 25-
60% of damage, 4 — 61-99% of damage, 5 — totally eaten leaf. The following parameters were assessed:
s0 — partition of 0 grade leaves, s1 — partition of 1 grade leaves, s2 — partition of 2 grade leaves, s3 —
partition of 3 grade leaves, s4 — partition of 4 grade leaves, s5 - partition of 5 grade leaves, s12 - partition
of 1 and 2 grade leaves i.e., mildly damaged, s13 — partition of leaves with grades from 1 to 3 i.e. mildly
and moderately damaged leaves, s35 — partition of leaves with grades from 3 to 5 i.e. moderately and
hardly damaged leaves. All these parameters were transformed by arcsine transformation ( arcsin/ X
) to meet normal distribution of frequencies, which is required for application of used statistical tests.

These data were then statistically analyzed by analysis of variance performed by two-way
factorial randomized block design analysis of variance model as follows:
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KXijlu = 0+ ¢ty +cyij + b + Dijiy + Emajinny

where Xiu stands for measured value, ci for it clone, yj for jt year/growing season treatment, bk for kt
block, pujk for I plant of ith clone, jth year/growing season treatment and kt block and emi) for effect
of residual variation. The effect of year describes effect of difference between attacks of Brown leaf
weevil at the first growing period of both plantations.

At the same time, the evaluation of predilection of C. populeti was performed on all examined
clones, on all shoots on the main plants’ axis of nine plants. The proportion of colonized shoots on main
plant’s axis was parameter that was further analyzed. This parameter was transformed by arcsine
transformation (arcsin'X ) to meet normal distribution of frequencies, which is required for application
of used statistical tests.

This parameter was statistically analyzed by two-way factorial randomized block design analysis
of variance model as follows:

KXijlw =+ ¢ty +cyij + b + &y,

where Xiu stands for measured value, ci for it clone, yj for jth year/growing season treatment, cyj for ith
clone in jth year/growing season treatment, bk for kt block and e for effect of residual variation. The
effect of treatment describes effect of difference between attacks of Poplar shoot aphid at the first
growing period of both plantations, as well as at the second growing period in older plantation (planted
in 2019).

Also, at the basis of results of analysis of variance, Tukey’s Honestly significant difference test
(HSD-test) was performed to test the statistical difference between year/growing season treatments,
clones, interaction Year/growing season x Clone.

3. Results and discussion

By long-term studies of researchers in Institute of Lowland Forestry and Environment (ILFE)
numerous clones of white poplar characterized by vigorous growth, favorable tree shape, sufficient
potential for vegetative propagation and tolerance to biotic and abiotic agents have been selected
(Kovacevié et al. 2014; Katani¢ et al. 2015; Kovacevi¢ and Igi¢, 2018; Vuksanovic et al. 2019; Igi¢ et al.
2020; Kovacevic¢ et al. 2020). As a part of these efforts, the researchers of the ILFE paid considerable
attention to the predilection of pests to various clones of poplars, willows, and black locust, as well as
to provenances of numerous forest tree species (Poljakovic-Pajnik et al. 1999, 2005, 2007, 2009a, 2009b,
2011, 2016, 2019, Drekic et al. 2008, 2009), as well as to possible application of obtained results to the
integral forest protection. Results of these studies suggest the existence of specific pests’ predilection to
host plants of particular genotypes. The research of predilection toward clones allowed selection and
suggestion of pest tolerant white poplar clones, providing genetical basis for protection of future
plantations. In case of this study the absence of or tolerable predilection of or C. populeti and P. oblongus
would be favorable for a clone in interest.

According to F-test of analysis of variance, variation of all examined parameters of P. oblongus
were under significant effect of factor Year/growing season except of s5. In this case, there were only
two treatments of this factor: first growing season in plantation established in 2019 and the first growing
season in the plantation established in 2020. The effect of Clone was significant for most of examined
parameters except for sl, s4, and s5, while effect of Interaction was significant only for s0, s1, s3, s45,
s35 and s15. The highest F-values for factors Year/growing season and Clone were found for s0, s13 and
s15, suggesting high differences between years as well as between clones in these parameters. The effect
of Block was significant for all parameters except for s5, suggesting significant differences in conditions
between blocks and necessity for introduction of this source of variation in the model (Table 1).

According to Tukey’s test, the attack of the pest on plants in the first growing season was stronger
in 2019 than in 2020, when the proportion of damaged leaves (s15) was 83% and 13%, respectively.
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Examined clones by most of parameters were divided in two groups: Villafranca and L-100 in one and
L-80 and L-12 in another group. Generally, the attack was stronger on the L-80 and L-12 then on
Villafranca and L-100. However, as the significant effect of interaction Year/growing season x Clone
already suggested, there were differences in reaction of examined clones by years. Regarding the
number of homogenous groups for this interaction the most precise parameters for description of
differences in reaction of clones on years were s0, s1, s3 and s15 that achieved five homogenous groups.
So these parameters could be suggested for further study of predilection P. oblongus on white poplar
clones in further studies. Data for s15 (percentage of damaged leaves), suggest weaker attack of the
pest on Villafranca and L-100 than on L-80 and L-12 in 2019 (20-30% smaller damage). In 2020
Villafranca and L-100 still suffered weaker attack than L-80 and L-12, but difference between two
groups of clones was smaller than in 2019 (=10%). There was almost no damage caused by this pest that
were detected in 2020 on plants in plantation established in 2019, so they were not included in further
statistical analysis. So these plants that were in their second growing season suffered almost no damage
by P. oblongus, while in the plantation established in 2020 nearby significant damage was found on
plants that were in their first growing period. The strong attack in first year could be explained by the
fact that plants at the beginning of the first growing period after the establishment of plantation are in
relatively poor physiological condition, which lowers their ability to fight the pest’s attack by
mechanisms of active defence. That could also explain almost the absence of damage caused by this
pest in second growing period. So, these results suggest that in the first growing season white poplar
plantation should be intensively monitored and treated against this pest if necessary (Table 1).

According to F-test of analysis of variance, variation of percentage of attacked shoots by C.
populeti were under significant effect of factor Year/growing season. The effect of Clone was not
statistically significant but the effect of interaction Year/growing season x Clone was. The effect of Block
was not significant (Table 2).

Figure 1. White poplar shoot colonized by C. populeti in 2020 on clone L-80
(photo: Poljakovi¢-Pajnik, L.).
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Table 1. Two-way factorial randomized block design analysis of variance and Tukey’s HSD test for
examined traits of predilection of Phyllobius oblongus L. on four white poplar clones

Sources of F-testV

variation 02 s1 s2 s3 s4 s5  sl2 s13 545 $35 s15
Year/growing season (A) 1120.00% 65.11%  143.07* 206.97** 36.51* 157 329.00% 732.67** 37.05** 228.59** 1079.37**
Clone (B) 47.02% 2.54 1167 9.83% 252 023 1456™ 20.39% 2.67¢ 1077%* 44.45%
Interaction AxB 378%  3.59% 1.25 446* 252 023 029 062 267 601  3.02*
Block (C) TAT™ 646 554%  778% 399% 006  7.22% 590% 3.81* 1126%  671%
ili“éyicthin 299% 183 123 301% 153% 077  227% 226" 1.62%  329%  2.04%

Tukey’s HSD test ¥

Year Clone s0(%) s1(%) s2(%) s3(%)  s4(%) s5(%) s12(%) s13(%) s45(%) $35(%) s15(%)
2019 15.83° 29.18+ 1754 10762 1342 0012 5779 77.14e 1432 15.12° 83.13¢
2020 87224 9.93b 0995 007> 0.00° 0.00s 1229 1278 0.00° 0072 12.78b

L-100 57550 23274 413%  1.65¢ 003> 000¢ 32.8%c 41245 003> 188¢ 4245°

Villafranca 56.661 17.77¢ 548> 338k 0784 0.000 29.70c 38.60° 0.832 557>  43.34b

L-12 3100 17.60a 14482 9122 1152 0.01s 4127 60520 1287 12.66% 66.60°

L-80 25.16> 26142 15087  643® 057 0000 5269 68.17: 059® 8762  72.86%
2019 L-100 32.124 36.12¢ 8920 419« 0.09° 0000 5245 6604 0.09° 4779  67.88"
2019  Villafranca 20174 27.65%¢  12.01b  849b 2002 0.0ls 4873 63.60> 2112 13.85¢  70.83b
2019 L-12 6.36¢ 2090b«d 26782 20320 2942 002¢ 5837 85042 3.26¢ 28124 92.72a
2019 L-80 448¢ 32.68® 25162  12.83® 142 0002 7075 89.462 147w 17.85«¢ 94,88
2020 L-100 9244 7004 0169  0.00¢ 0.00° 0002 7.560 7564 0.00° 000  7.56d
2020 Villafranca 93.92¢  5.53¢ 0164  0.00¢ 0.00° 0.00e 608 6084 000> 000>  6.08¢
2020 L-12 83.30b 12.62cde 180« 0.15¢ 0.00° 0002 1599« 1670« 0.00° 0.15% 1670«
2020 L-80 75.86¢ 1620bde  331bd  048de 000b 0.00° 22.46¢ 2414c 000> 048e 24.14¢

1) Labels for F-test: * - significant at p=0.05; ** - significant at p=0.01

2 Labels of characters: sO — partition of 0 grade leaves, s1 — partition of 1 grade leaves, s2 — partition of
2 grade leaves, s3 — partition of 3 grade leaves, s4 — partition of 4 grade leaves, s5 - partition of 5 grade
leaves, s12 - partition of 1 and 2 grade leaves i.e. mildly damaged, s13 — partition of leaves with grades
from 1 to 3 i.e. mildly and moderately damaged leaves, s35 — partition of leaves with grades from 3 to
5i.e. moderately and hardly damaged leaves.

3 Difference between values with the same letter for the same source of variation is not significant at
p=0.05

According to Tukey’s test, the difference in damages caused by Poplar shoot aphid in the first
growing season in 2019 vs. 2020 was not significant (15-16% of colonized shoots). However, the
colonization in second growing season in 2020 was barely detectable i.e. less than 5% of shoots were
colonized by C. populeti. So, these results suggest that the attack in the second growing season in white
poplar plantation is much weaker than in the second, so the protection from the attack is much less
needed than it is in the first growing season.

In concordance with the results of F-test, the differences between clones were not significant,
according to Tukey’s test. However, as already suggested by significant effect of interaction
Year/growing season x Clone, the reaction of examined clones on different year/growing season
treatments was not the same. Predilection of C. populeti differed between clones on plants in the first
growing season in plantation established in 2019. In this treatment, percentage of colonized shoots was
significantly higher in L-100 and Villafranca, than on L-80 and L-12. The difference between clones in
predilection of C. populeti in the first growing season in plantation established in 2020 was not
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detectable probably due to relatively weak attack of the pest in 2020 (Figure 1), but differences in
prevalence of the pest to different between years should be taken in consideration (Table 2).

Table 2. Two-way factorial randomized block design analysis of variance and Tukey’s HSD test for
examined traits of predilection of Chaitophorus populeti Panzer on four white poplar clones.

Sum of Degree of Mean

Source of variation F-test D
squares freedom squares

Treatment (A) 6276.3 2 3138.16 759 **

Clone (B) 736.4 3 245.47 0.59

Interaction AxB 9171.7 6 1528.62 3.70 **

Block 2267.0 3 755.67 1.83

Residual 142576.6 345 413.27

Tukey’s HSD test for percentage of shoots attacked by Chaitophorus populeti ?
Growing season/ Percentage of

year of measurement Clone colonized shoots

1st season /2019 15.13

1st season /2020 1581 a

2nd season/2020 489 b
L-100 14.00 a
Villafranca 1542 a
L-12 794 a
L-80 1134 a

1st season/2019 L-100 26.65 a

1st season/2019 Villafranca 2431 bc

1st season/2019 L-12 518 «od

1st season/2019 L-80 6.49 bed

1st season/2020 L-100 12.45 abcd

1st season/2020 Villafranca 11.50 abcd

1st season/2020 L-12 14.12 abcd

1st season/2020 L-80 26.63 abc

2nd season/2020 L-100 2.87 d

2nd season/2020 Villafranca 417 abcd

2nd season/2020 L-12 6.40 abcd

2nd season/2020 L-80 6.41 abcd

1) Labels for F-test: ** - significant at p=0.01
7 Difference between values with the same letter for the same source of variation is not significant at
p=0.05
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