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Occurrence, development and natural enemies of Pemphigus
spyrothecae (Homoptera, Pemphigidae)

J. URBAN

Mendel University of Agriculture and Forestry, Faculty of Forestry and Wood Technology,
Brno, Czech Republic

ABSTRACT: In 2001, galls were analysed of Pemphigus spyrothecae Pass. taken in one- to three-week intervals from Populus
nigra and P. nigra var. italica at 4 localities in Brno. Fundatrices matured in the first half of June and during the first half of summer
produced about 50 offsprings. Virgines produced about 10 offsprings which grew up in winged sexuparae. The winged individuals
started to occur in galls from the beginning of August. In galls with intact development, on average 500 aphids developed. Galls with
intact development on P. nigra var. italica reached larger average dimensions and contained at least by 4% more aphids than galls on
P. nigra. About 5% of fundatrices died already in the 1* instar and other 3 to 6% in higher instars by the beginning of reproduction.
At localities under investigation, 7.5 to 39.0% of galls on P. nigra and 3.9 to 13.7% of galls on P. nigra var. italica were occupied
by the fly Leucopis puncticornis Meig. (Chamaemyiidae). About 24.3 to 32.2% of galls on P. nigra and 23.3 to 49.3% of galls on
P. nigra var. italica were occupied by the bug Anthocoris minki Dohrn (Anthocoridae). Hover flies Heringia heringi (Zett.) and
Pipiza festiva Meig. (Syrphidae) killing aphids in 3.8 to 30.4% of galls on P. nigra and 6.5 to 6.8% of galls on P. nigra var. italica
were an important regulator. In August (i.e. at the beginning of the formation of winged sexuparae), the majority of galls opened
through primary slit-shaped or oval emergence holes. A part (7.8 to 19.5%) of galls with so far intact development, however,
remained closed and all aphids contained in them died. Diseases (particularly mycoses) often participated in the accelerated dying
of aphids. The effect of mortality factors on the gall size differentiation was evaluated in details. The galls do not cause any leaf area
reduction. In the case of mass outbreak, they decrease decorativeness of poplars in street alleys. In August and September, liquid
excrements fall out from the galls (honeydew) polluting the environment in villages and housing estates.
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In the Czech Republic, aphids of the family Pem-
phigidae (= Eriosomatidae) are represented by at least
31 species comprising 5% of all aphid species (Aphidinea).
The majority of the family representatives is diecious (or
heteroecious). Such species migrate from primary hosts
(tree species) where they form galls characteristic in their
size and shape to roots of secondary hosts (herbs or tree
species). Only few species are monecious, i.e. with life
cycle occurring on one host species only. They develop
intensively particularly in spring and in the first half of
summer on rapidly growing plant organs (growing points
and leaves including petioles). Hereditarily fixed migra-
tion of diecious species of aphids is undoubtedly related to
fast changes occurring during the growing season in gall
tissues (PASEK 1954). On the other hand, the development
of galls and offsprings of monecious species of the family
Pemphigidae proceeds much more slowly. And just the

aphid Pemphigus spyrothecae Pass. = P. spirothecae Pass.
belongs to such species.

P. spyrothecae is a holocyclic species (i.e. a species
with a complete generation cycle including sexuales)
that develops exclusively on a primary host. The gen-
eration cycle consists of the following forms: fundatrix,
virgines, sexuparae and sexuales. It produces well-known
spirally twisted true galls on petioles (exceptionally on
young shoots) of poplars Populus nigra L. and particu-
larly P. nigra L. var. italica (Figs. 1 to 3). The aphid is
also reported in P. X berolinensis Dipp. (RUPAJS 1989)
and rarely in P. robusta C.K. Schneid., P. serotina Htg.,
P. simonii Carr., P. balsamifera L. and related species
(BUHR 1965). The occurrence of the aphid corresponds
with the wide European distribution of its main host
species. Only recently, the aphid was unintentionally intro-
duced into North America (ALLEYNE, MORRISON 1977).
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In the centre of its European range as well as in several
regions of North America, P. spyrothecae is considered
to be an abundant species that often shows mass outbreaks
and sometimes is harmful. These facts (together with easy
determination according to galls) have caused that there
are relatively many data on the occurrence, bionomics,
generation conditions and coenotic relations in the litera-
ture. A number of special papers deals with this species
(e.g. GERHARDT 1922; TOTH 1937, 1939; ROBERTI 1938;
LAMPEL 1968/1969; GUSIC 1969; CHAN, FORBES 1975;
MARCU et al. 1993; FURK, PRIOR 1975; PERKINS 1997,
RIPKA et al. 1998, etc.). New findings on the bionomics
of sexuparae and sexuales were presented particularly by
FOSTER and BENTON (1992). Information on gall induc-
tion caused by the effect of toxic substances in aphid saliva
was given e.g. by LECLANT (1998).

The control role of aphidophagous hover flies in galls
of P. spyrothecae was studied by KURIR (1949/1950,
1963) and DUSEK and KRISTEK (1959). The defen-
sive behaviour of the caste of robust-leg larvae of the
1% instar (‘soldiers’) to aphidophagous predators and the po-
tential reproduction function of larvae with normal hind legs
were described by AOKI and KUROSU (1986). The capabil-
ity of ‘soldiers’ to protect effectively aphids in galls against
larvae of the 1* instar of the ladybird Adalia bipunctata (L.),
bugs Anthocoris nemoralis (F.) and A. minki Dohrn and young
larvae of the 3™ instar of the hover fly Metasyrphus corollae
(F.) was experimentally demonstrated by FOSTER (1990).
The primary role of ‘soldiers’ in the protection of colonies
of aphids against bugs 4. nemoralis, A. minki and hover flies
Episyrphus auricollis Meig.) and Syrphus ribesii (L.) was de-
scribed by FOSTER and RHODEN (1998). In Central Europe,
A. minki is considered to be an important predator of aphids
from the family Pemphigidae. In Great Britain, however, its
occurrence was proved as late as in 19801982 just in the
galls of P. spyrothecae on P. nigra var. italica in London
(JESSOP 1983). JASNOS (1978) mentioned a species Pro-
taphelinus nikolskaja lasn. (Aphelinidae) which parasitized
on the aphid.

The basic description of galls (sporadically also their
originators) and the most important data on the occurrence
and development or harmfulness of P. spyrothecae are
also brought by many summary cecidiological, entomo-
logical and entomological/forest protection papers (e.g.
SCHWERDTFEGER 1944, 1970; BORNER 1952; GUSEV,
RIMSKIJ-KORSAKOV 1953; PFEFFER et al. 1954; BAUDYS
1954; GABLER 1955; BUHR 1965; SZELEGIEWICZ 1968;
LAMPEL 1960; STEFFAN 1972; KOEHLER, SCHNAIDER
1972; VASILIEV et al. 1975; RUPAIJS 1989; BLACKMAN,
EASTOP 1994; UHLIROVA et al. 1996, etc.).

Despite the existence of numerous papers, existing
findings on P. spyrothecae show considerable gaps in
many aspects. For example, the process of the formation
of galls by the sucking of fundatrices and their offsprings
is relatively little known and complicated. The reproduc-
tion potential of the aphid and its population dynamics
including some control factors have not been satisfactorily
revealed. Findings on the effect of galls on the size of the
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leaf assimilatory area and drying up and leaf fall and thus
also on the growth and total health conditions of host trees
are also incomplete.

The paper brings some new findings on the development
and size of galls of P. spyrothecae on P. nigra and P. nigra
var. italica in Brno. Special attention has been paid to fac-
tors participating in a decrease in the population density
of the aphid. The effect of galls on the dimension of leaf
blade and petiole length was studied in general.

MATERIAL AND METHODS

The paper is based on the results of laboratory analyses
of P. spyrothecae galls that were taken in 1- to 3-week
intervals from Populus nigra and P. nigra var. italica in
Brno during the growing season 2001. In the period from
10 June to 25 August (including), galls were obtained from
three older P. nigra and three older P. nigra var. italica
trees growing in a riparian and accompanying stand differ-
entiated from the aspect of species, age and space (altitude
205 to 210 m) along the Svratka river in the cadastre of
the Brno-Komin and Brno-Jundrov urban district. In the
rich mixture of trees, Populus alba L., Salix fragilis L.,
S.alba L., S. x rubens Schr., Alnus glutinosa (L.) Gaertn.
and Ulmus laevis Pall. were also represented. Galls oc-
curred mainly in the lower (ground) parts of crowns.
Galls of different size and form were sampled including
leaf blades regardless of their position with respect to
cardinal points. Sets of galls from P. nigra and P. nigra
var. italica were taken usually on the same days, however,
their examination was always carried out separately. On
particular inspection dates, at least 130 and maximally
327 galls were analysed at the locality.

On 25 August 2001, all available galls of P. spyrothecae
in Brno-Komin and Brno-Jundrov were used for labora-
tory analyses. From 7 September to 12 November, the
galls from three medium-aged poplars P. nigra growing
along a busy road in a nearby housing estate in Brno-
Zaboviesky were examined. From the poplars, at least
53 and maximally 218 galls were taken and examined
in the laboratory on particular dates. A relatively small
number of galls (53) analysed on 12 November was
caused by leaf fall and their removal within the standard
maintenance of areas of public greenery.

On 7 November 2001, an inspection was carried out
of P. spyrothecae galls occurring less abundantly on
overmature poplars P. nigra var. italica in a street alley
in Brno-Cerna Pole. In 2001, sporadic galls of the aphid
were also observed on two medium-aged P. nigra var.
italica at Bilovice nad Svitavou (District Brno-venkov).
Leaves of both poplars were attacked on a mass scale
by P. bursarius (L.) and P. populinigrae (Schrank)
(= P. filaginis (B. de Fonsc.) and rarely by P. lichten-
steini Tullgr. and P. populi Courch. The results of the
study of these aphidocecidiae and their originators are
not, however, included in the paper.

In the laboratory, the position of galls on a petiole was
recorded at first. The galls were clipped off from leaf
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blades and analysed individually under a microscope.
Their length and width (and/or gall wall thickness) in
mm were measured. The presence and size of fundatrices,
virgines and sexuparae were examined. The number of liv-
ing apterous and macropterous individuals was recorded
both in galls with intact development and in galls occu-
pied with insect predators, in galls with dying and dead
aphids owing to the late opening of galls, entomophagous
fungi, etc.

Galls occupied with the predatory fly Leucopis puncti-
cornis Meig., the predatory bug Anthocoris minki Dohrn
(det. by Dr. J. Stehlik, Brno) and aphidophagous hover
flies Heringia heringi (Zett.) and Pipiza festiva Meig.
were examined carefully in particular. The number of
predators, their length (in mm) and the number of exu-
viae were also recorded. The number of hover fly eggs
laid on the surface of galls was determined in a sample of
237 galls taken on 1 October 2001 on P. nigra in Brno-
Zaboviesky. The appearance and position of emergence
holes were also examined in the set of galls. The effect of
galls on the leaf blade size and petiole length was exam-
ined on 1 October 2001 on 350 leaves with galls and 350
leaves without galls. The compared sets came from the
same parts of the crown and the same sections of branches
of the poplar P. nigra in Brno-Zaboviesky.

On 15 November 2001, puparia of L. puncticornis and
grown-up larvae of hover flies including galls of P. spy-

rothecae were placed into 4 glass dishes 12 ¢cm in diam-
eter and 5 cm in height and covered with monofilament
fabric above. Predators wintered under outdoor conditions
(in a paper box protected outside by a plastic wrap).

From 10 June to 12 November 2001, some 2,587 galls
were analysed in detail in the laboratory and partial labo-
ratory examinations were carried out on other 178 galls
(Table 1).

RESULTS AND DISCUSSION
LIFE CYCLE

Pemphigus spyrothecae is a holocyclic monoecious spe-
cies. Its development occurs on a primary host, i.e. usually
Populus nigra var. italica and P. nigra. Eggs laid in au-
tumn by fertilized females of the generation sexuales are a
wintering developmental stage. These apterous females lay
one large thick-walled egg only especially into slits of the
stem and branch bark of host trees. According to CHAN and
FORBES (1975), they can lay eggs even under the thallus of
the lichen Cetraria sp. growing on the bark of host trees.

At the beginning of flushing of poplar leaf buds (usually
in mid-April), fundatrices representing individuals of the
1% generation emerge from the eggs. The 1* instar of fun-
datrix is about 0.5 mm long, glaucous with well developed
hind legs and 4-segment (almost 0.1 mm long) antennas.

Fig. 1. The gall of P. spyrothecae on the petiole of a leaf of
P nigra. In a slit there is a chorion of the egg of an emerged
hover fly. Brno-Zabovtesky, 1 October 2001
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Fig. 2. Two galls of P. spyrothecae on the petiole of a leaf of
P. nigra. Brno-Zaboviesky, 1 October 2001

J. FOR. SCI., 48, 2002 (6): 248-270



(000m)  (0001) (0oor) (000 (0oor) (000D  (0001) (000D  (0001)  (00on) (000D (0001 (000D (0001) (000D  (0°00T) —
LIS €S LL 81T 691 002 L el 081 80T z4! vel €€T LT€ 0€1 LTT
a9 (8¢) (s9) Iy (W) 09) L) ()] 0) (€1 (Ca9] () (89) ©9) B 3 sronad (pajioIsip)
8T z S 6 ! ! M 01 6 6 4 4 91 S1 padopaaspup
(80 €1 (60 90) (] (03)) (T9) (82 60 (o) 611 09
— — — — Xinepun B 1
14 I 4 I S S1 L 1 9 12 91 1 HIEPUR) PEAP AL
B N N B N N B N (19) 670 @9 B N 91D B N dn
11 9 t 8¢ poyyoad pue dn usreqg
(€8 (sL) (s61) (8L Iy (s¢) @s) Lo B B 3 B - 3 B B spryde
154 14 Sl L1 L L 6 I pedp pue SurAp yPIp
_ _ _ _ _ _ B _ () (60) N B N 3 B N e
14 z
o B9 o o @n 09 (67 _ AV o) _ _ (60) _ i _ DuosdopIdoT T,
il 4 4 3 4 9 S € L 4 .
B B B B - 3 B ()] B B B B B 3 B - avprydidg +
4 SLIO20YIUY I
vz @en (€9 (gen GeD (0 ®e (680 (L9 B9 (@9 9 . L _ _ —r
9 L S 6C € 4 Iy 6¢ 7l 3 12 S
DL 3 3 €xy) (CR) omn B (9] @0 (€1 (59 B 3 B B B s1doona +
v € 14 z 4 6 3 SLIOD0YIUY I\
60 (@) (69 (€09 (6¥8) (06e) (o) (s  (e)  (oeD) (L€ () (v (@) @sD O stdoons7 qm
2d! 91 € 99 6S 8L 49 %3 L1 LT L1 01 01 o 0T 6 .
90 (o) (o (s ey e e 10 (6o (o w9 8 (61D _ o) SL0SOUIY A
LE1 4 8¢ 6 8¢ LT L1 €1 8¢ 8¢ €l 6 0T 6¢ I
()] (91 (T9) (€L) ) 09) (Iv) (o) (Trn (9] a B N 3 B 3 peyqEquIN
LE v v 91 €1 4! L I 14 z
(D) €1 (T9) (€8 (59 (9] (T9) 61 (L9e)  (9s9) (189  (L89) (e  (Les)  ©Ov8)  (956) juswdoraaap
6¢ 9 12 81 11 L 1 9 99 YL (4 6 L1 S61 or1 L1T JoRIUL I
(‘our
01/¥C s
wox) 11/21 II/L 11/1 01/ 01/T1 01/1 6/L 8/ST 8/5T 8/8 8/8 L/TY LT 9/01 9/01 1D
UBIIA

100T ‘ould "SIONI[ P[Oq v 11 "TeA DASIU *]
Ul ‘SI9NIQ] [ewIou Ul UdAIS a1 n.31u snyndoy ur Jurjdwes [[e3 Jo saje Juowdo[oAdp paqInISIP Pue JORIUL YPIM 2v22Y0.44ds sniyduiag Jo s1es Jo (sisaypuared ur a8ejudsrad) soquinu Ay, | 9[qeL

251

J. FOR. SCI., 48, 2002 (6): 248-270



@8 @ (g) (D) (L) 6L wo (88) (6'8) (6'3) ©6) (€3) ®L) (69) @9 (€9) [E0L
0TI 911 €l Sl I'1l 0Tl Sl LTl 0tl (44l 6°€l L1l L1 L6 08 €L
oronad
(re) (Y 00 e @9 (Y (Y (39 ©® ©¢) (Y (Y (€9 are) _ _ eoawx.zs
Ty S¢ TS 0t 6€ 6¢ L€ Lt S 9¢ 0¢ 0¢ I't € padojeaspun)
(8t) N ((137] 09 09 ((37)] ) 6P) L) 09 (%) 69) 9) 3 B 3 XLepuny
09 0S 0L 09 LS 96 09 19 €L 0L 69 9 Peap PIM
(ron) _ _ _ _ _ _ (oon (€6 (s6) _ _ 69 _ _ dn paypad
Lyl 861 LTl Sl '8 pue dn udjeq
(L8 (08) (Lo (€8 (€9) (o) (re) (oon _ N _ B B _ _ _ spryde peap
LTl §Tl Ln 0€l 8Tl 6Tl L€l 0'SI pue Sulkp yum
(0°6) 08) (1D
_ — — — — — — — — — — — — ppirouv.i 1
L€l 53 0vl POtV TIEM
(08) 06) (0on (T2 (L) 09 @9 3 08) (€9 B 3 (88 B B B v.a1dopidoT
811 001 0°€l 801 S01 €l 811 0l 0TI 0Tl LRI
(son) B B _ _ _ B (son _ _ B B B _ _ B avprydidg +
S'Sl §S1 SLIOD0YIUY YA
(0'6) o) @on  8) (€3) (L'3) ©6) (oD  (S6) (s'6) 7'6) '8) L L _ _ ——r
8¢l €Tl 8yl STl el 9¢l 'yl Lyl LSI 0€l 0€l 601
(T6) N 3 (89) 08 (sL) N (s (s€D (To) (oo N N B B B s1doona +
el S0l 001 S0l Sl 00T vel Sel SLO20YIUY YA
(1'8) @@L (€9) (V%) o ©9) (6L L9 (€6) (o) (€6) (€9) ¥9) (69) ©9) €9 stdoonsy g,
811 901 011 Sl 0’11 911 911 €Tl 59 8Tl 8Tl 601 Tl I'6 LL €L .
@3) (') ®1) ©1) s'1) @3) 1) (re) (o) ©3) (s1) @r) (L9) (€9 _ @) s oooyuy mm
611 §Tl I'1 0’11 Tl vl 601 ! I'vl 0TI €01 T01 I'6 6'8 09
G.e @..@ @.@ a..@ G@ @..@ :. 6) SHN: auo: G@ B 3 3 B B B poyqEquI
6°¢l Sel 0l 9¢l Tl 791 Lyl 0°sI 061 0TI
(T6) 9 (86) 98) 6L (99 (T6) (oom) 96) (86 o1 68 () (s (T9) (€9 yudwdojoAdp
Tyl LTl €61 el 0€l I'vl Tyl 'St 149! el 961 0€l el 801 08 €L BT PIA
(our
ﬁw\o% 1/t TIL /1 01T o1/ct 01/1 6/L 8/ST 8/ST 8/8 8/3 LTt L 9/01 9/01 s[[eD
UBIIN

100T ‘oulg "SIdQ[ P[Oq v21yvyL “TeA D.AS1U “J Ul ‘SIO)J] [RWLIOU Ul UDAIS e n.31u g ur Jurjdwes [[es Jo saje(q “(ww ur) s|[es avoayjo.idds sndiyduag Jo (sasayjuared ur yipim) ISud uedjy ‘g 9[qeL

J. FOR. SCI., 48, 2002 (6): 248-270

252



0001 - 0 dl 60 90 al v's S6l 161 0Ll &) 44 97 60 10 10 %
(0coon (015D (00D (069) (D) (oD (LY (svD)  (Lers)  (8€1s)  (Tssy)  (8eev)  (8'8T€) (Lo (€vD)  (L©) GD  gop
0001 €80°1 9 % 81 11 L vl 9T 99 YL 7L 6 L1 S61 011 L1T
(661) (289D _ _ _ _ _ _ _ @D _ _ _ _ _ - _ 7
10 I I
OvD @D B B B B B B B L' B N B _ B B N b
70 z 4
(8910 (0061) 1 - - - - - - - - - (006%) 1 - - - - - €T
96 eo (€18 ¢ - - - - - - - (0'668) T - 0Tr9) 1 - - - - - w
wwso 9159)¢ - - - - - (0982) 1 - (S0s8) T - ($'s€9) T - - - - - 1T
(@) 90 (6609 L - - - - - - - 0718) T - (€129t - 0°091) 1 - - - 0T
9L (80r9) B _ B _ N B Teo’n)  ($798L) B 0°0t9) B (Lo N B _ 61
Tl €1 4 4 L 4
Fs) TSy B B (sL1) B 09t1) B B 0529 (0F¥s6)  (¥'T6S) B (¢zon)  (0'80) B B o1
81 61 z I ¢ 4 L ¢ I
(Te) (L) _ (0°s¢) (0°9) (0se) (081  (0ssy)  (g61L)  (S0zs)  (0098)  (€£7119) _ 086)  (0Th) _ _ I
0¢ 43 4 I I I I ¥ ¢ v 01 v I
os)  (reey) B _ (0'8¢) _ _ B (T609)  (s'819)  (0°z8s)  (L00S) (0029)  (1°06) _ B _ o1
Tt 9% I 4 8 L I T ¢l
re) (8280 (09 B €1 (0o (0se)  (zog) (9109  (91T9)  (¥'89%)  (TTes) (6°Lty)  (888)  (87T¢9) B B ol
8’8 S6 € v 4 I v L 01 6 8 €l 6C S
¢ (805D B (oov) (0oor)  (L'8) 0 LD (Sp19)  (88L8) (€09) (061F) (1gse)  (8sL)  (Fve) B B b
v'6 201 I I ¢ I 4 4 01 01 L 9 0€ 6
0o 91 (v (09 (009 02 (0ze)  (o1vD  (Teer (8619 (ev1y)  (Tyve)  (®6£8) By (609 _ _ €l
601 811 I I 4 I I 4 S S1 0T 9 81 8T 81
(rn (L'L6) B B (9] (00 (o€ (008 (0oL (sesD)  (LsLd)  (0er)  (Tssn)  (L'es) (68D B B ZI
I'6 66 4 I I I 4 S €l 4 SI 4 0€
omn (8'88) B B v (ovD B (0°ss1) B B (s0s0)  (0160) (0TsD)  (L0s) (690 B B -
YL 08 I I 4 S 4 1 SI w
019 LT 99 (00D 1 - cvade o1 ©9D1 (©oDI - 099) 1 (0500 T (090D T (€vvD ¥ (Oer) 01 €D ve (V6 tv (€9 ¢ 01
(€019 (07299 - - o1ne - - - - - (Lotne - ovenDz (€on9o (cLnDie ust (198 6
(Tro)ozcr (09o0c1 (08D 1 - - 0T 1 - - - - - - - Ceoy (Lener 6909 (S¢S 8
111 (00 021 - - - - - - - - - - - oonD1 NDs Ner GDI6 L
-¢s (60 8S - - - - - - - - - - - - - ons (60 0s 9
-g1  (zo)oz - - - - - - - - - - - - - - (o) oz S
(%) [e30L 11/21 11/L 11/1 0I/vc  01/21 01/1 6/L 8/ST 8/S¢T 8/8 /8 L/T1 LI 9/01 9/01 s”ww_

100T ‘oulg "SIdNQ[ PlOq »I1y11 “TeA DASIU " UL ‘SI9)Q] [BWLIOU UT
UdAIS e n.i31u g ur Jurjdwes [[es Jo sare( “(ww ur) Y3uI[ J19Y) 03 UOKR[AI Ul 2p22y0.44ds g Jo (sasayjuared ur spryde jo soquinu ueawr) Judwdo[dAIP 108U AU} YA S[[ES JO Jaquunu Y], € d[qe],

253

J. FOR. SCI., 48, 2002 (6): 248-270



Table 4. The number of analysed galls (mean number of aphids in parentheses) P. spyrothecae with intact development in relation
to their width. The percentage of the number of galls given in the last column (aphid number in parentheses) from the total number
of galls (from the total number of aphids in parentheses). Dates of gall sampling in P. nigra are given in normal letters, in P. nigra

var. italica bold letters. Brno, 2001

Gall

. 10/6 10/6 1/7 12/7 8/8 8/8 25/8 25/8 7/9 Total (%)
width
4 5 - - B - B B - B 5 0.5
0.2) 0.2) -
s 156 6 2 1 B B B B B 165 16.1
(1.5) (1.1) (10.5)  (20.0) (1.7) -
6 56 69 24 5 2 2 1 - 159 15.5
(3.0) (3.2) (142)  (254)  (40.0) (30.0)  (36.0) (6.2) 0.1)
; 35 75 30 4 3 4 5 B 156 152
(5.5) (23.1)  (41.4)  (99.0) (167.0) (147.5) (186.4) (35.8) (0.6)
g B B 71 54 25 5 7 15 4 181 17.7
(26.7)  (58.7) (316.3) (313.5) (217.0) (238.0) (241.2) (113.8) (2.1
9 B - 17 44 42 9 15 19 5 151 14.8
(31.2)  (87.5) (349.1) (350.6) (79.3) (412.0) (254.6) (245.0)  (4.5)
10 B - 6 27 14 18 26 10 8 109 10.7
(36.0)  (91.9)  (328.1) (464.1) (482.3) (606.6) (593.0) (357.7)  (6.5)
1" B B B 6 3 18 9 4 5 45 4.4
(116.7)  (530.0) (546.7) (644.8) (715.0) (840.6) (555.5)  (10.1)
o - - - 4 2 14 7 4 4 35 3.4
(125.0)  (510.0) (656.7) (714.5) (933.5) (608.0) (625.2)  (11.4)
3 B - - B - 5 3 4 B 12 1.2
(588.0) (614.3) (812.0) (669.2)  (12.2)
" B B - B - B 1 3 B 4 0.4
(860.0) (1,318.3) (1,203.7)  (21.9)
s - - - B - - B 1 - 1 0.1
(1,682.0) (1,682.0)  (30.6)
Total 217 110 195 171 92 7 74 66 26 1,023 100.0
(1.8) (3.7) (243)  (70.7)  (328.8) (493.8) (4582) (513.8) (523.7) (156.7)  (100.0)
% 0.1 0.2 1.0 2.9 13.6 20.4 19.0 21.2 21.6 - 100.0

Larvae of the instar move to the most burst buds where
they begin sucking. Preferentially they colonise petioles
of the 3™ and 4" leaves (RUPAJS 1989). Through salivary
secretions discharged into incisions during sucking, the
petioles bend first and soon twist right (seldom left). The
first instar of fundatrix moults for the first time when
the twisting of the petiole ends (i.e. about 2 weeks after
eclosion). Generally, the petiole is twisted by 1 to 2 turns,
i.e. by 360 to 720 degrees. Due to the petiole swelling
and lengthening gradual prolongation and extension of the
turns and sealing of the forming gall occurs. In the cavity
of a spiral gall, the fundatrix moults still three times and
matures. In about 0.8% of galls analysed in our laboratory,
2 fundatrices occurred together.

The mature fundatrix is 1.5 to 2.2 mm long, dully
yellowish with 4-segment antennas about 0.22 mm in
length. It has a well developed labium and stylets. At
the studied localities in 2001, fundatrices matured in
the first half (or the first two decades) of June, i.e. after
about a 4-week sucking. On P. nigra (with larger leaves
on average), they matured about one week earlier than
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on P. nigra var. italica (with smaller leaves on average).
According to CHAN and FORBES (1975), fundatrices in
British Columbia mature from the second half of June to
the beginning of July. Mature females are viviparous and
reproduce parthenogenetically.

Fundatrices live relatively for a long time (about
2.5 months). According to TOTH (1937), they produce
about 75 (according to CHAN, FORBES 1975 about 100)
offsprings of the 2™ generation (virgines). Under natural
conditions of the Brno region in 2001, the first individuals
of the 2™ generation occurred as early as at the beginning
of June and by mid-July the predominant part of the gen-
eration was produced. In British Columbia, fundatrices
reproduce as late as during July to September (CHAN,
FORBES 1975). Larvae of the 1* instar are of two types:
with robust hind legs and with normal hind legs (LAMPEL
1968/1969). According to the author, the robust-leg larvae
grow up to apterous imagoes (virginoparae) and larvae
with normal legs to winged imagoes (sexuparae).

AOKI and KUROSU (1986) found that robust-leg larvae
showed a protective role and, therefore they can be called

J. FOR. SCI., 48, 2002 (6): 248-270



Fig. 3. Galls of P, spyrothecae on the petiole of a leaf of P. nigra.
A fundatrix died in the early stage of development. Brno-Zabo-
viesky, 1 October 2001

‘soldiers’. In contrast to other known aphid species with
‘soldiers’, however, at least a part of the ‘soldiers’ of P. spy-
rothecae is not sterile because it matures into apterous
adults producing the 1* instar of larvae of both types
(AOKI, KUROSU 1986).

The offsprings of fundatrices (i.e. the 2™ generation of
aphids) moult four times and mature to apterous females in
the second half of July and in August (i.e. when the growth
of galls ends — Table 2). These are up to 1.5 mm long, of
light colour and distinguishable from a little larger funda-
trices according to somewhat longer 6-segment antennas.
According to TOTH (1939), these females produce par-
thenogenetically about 30 offsprings of the 3™ generation
of aphids changing into macropterous sexuparae after the
last ecdysis. Mature sexuparae show 6-segment antennas
with transverse sensoria on the 3™ and 4" segments. Their
body is relatively heavily sclerotized, the head and thorax
are black and abdomen yellow-green. Winged aphids are
about 2 mm long (with backward oriented wings about
3 mm). All aphids (except the 1* instar) abundantly ex-
crete wax fibres.

There were some 26 to 1,862 (on average 500) aphids
in the examined galls with intact development of P. spy-
rothecae in the 2™ half of August and in the 1* half of
September (Tables 3 and 4). According to TOTH (1939),
there are on average even 1,380 aphids in galls at the end
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Fig. 4. The mean number of aphids of P. spyrothecae in galls
with intact development. Brno, 2001

of August. From the 2" half of September, the average
number of aphids in galls with intact development due
to the exit of sexuparae gradually decreases up to mid-
November when 10 aphids only were in galls (Fig. 4).
According to our findings, fundatrices produce about
50 offsprings and virgines about 10 offsprings, i.e. sub-
stantially less than given in literature. Galls with more than
1,000 aphids were sporadic and it was probable that such
numerous colonies were established by 2 fundatrices.

Winged sexuparae occurred at studied localities in galls
from the beginning of August, at the end of August and
in September being most numerous. The percentage of
winged individuals (from the total number of aphids in
galls with intact development) gradually increased up to
a value of about 25% from August to October (November)
(Table 5). The table shows that the average number of
winged aphids in galls with intact development increases
with gall size (from 1.5 aphids in galls 8 mm long up
to 65.0 aphids in galls 25 mm long). The percentage of
winged aphids, however, decreases with increasing length
of galls, viz. from 9.4 (in galls 8 to 11 mm long) to 5.1%
(in galls 20 to 25 mm long) (Table 5).

According to STEFFAN (1972) and others, not only
the whole progeny produced by virgines but also larvae
produced by fundatrices at the end of the period of repro-
duction develop to winged sexuparae. Mature sexuparae
leave galls through slit-shaped holes and on the bark of
the primary host tree they produce (always onto one place)
a small number of males and females of the sexuales
progeny (i.e. the 4™ generation of aphids). According to
CHAN and FORBES (1975), sexuparae produce maximally
6 females and 2 males and then die. The female produces
on average 7 offsprings in 114 minutes (FOSTER, BENTON
1992). According to the authors, males moult four times
during 42 hours (females during 51 hours). During the
period, individuals of both genders are immovable.

The imagoes of sexuales are very small (over | mm in
length), light-green, apterous, with 4-segment antennas.
Males appear several hours earlier than females. Soon
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Fig. 5. The percentage of galls of P. spyrothecae in the basal

Locality

quarter of a petiole (1) and in the last quarter of a petiole close
to the leaf blade (4). Brno, 2001

after eclosion, adults mate. Fertilized females begin to
excrete wax fibres and search for suitable slits in bark.
The females lay into them always one egg densely covered
with wax fibres. The eggs are initially whitish, later on
dark-brown. Males live usually less than 3 days, females
5 days (FOSTER, BENTON 1992). Sexuales do not take any
food and, therefore, their mouth parts are stunted.

LOCALIZATION OF GALLS

The majority of galls of P. spyrothecae on P. nigra
var. italica (and often also on P. nigra) at localities under
investigation occurred in basal parts of crowns. Usually
1 gall occurred per petiole, exceptionally up to 3 galls. In
ariparian and accompanying stand along the Svratka river,
1 gall occurred in 95.7% (and 2 galls in 4.3%) of infested
leaves. On P. nigra var. italica, 1 gall occurred in 96.5%
(and 2 galls in 3.5%) of infested leaves at the locality.
On P. nigra in Brno-Zaboviesky, 1 gall occurred in 81.7,
2 galls in 15.9 and 3 galls in 2.4% of infested leaves. On
P. nigra in Brno-Komin, galls of P. spyrothecae occurred
often together with galls of P. populinigrae (Schrank) in
the same leaves. On the petioles of several leaves of
P. nigra var. italica in Bilovice nad Svitavou, galls of
P. spyrothecae occurred together with 1 to 2 galls of
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Fig. 6. The mean length of galls (solid and dashed columns) and
width of galls (solid columns) of P. spyrothecae with intact deve-
lopment (with the exception of abandoned galls). Brno, 2001

P. bursarius (L.). If compared with galls of P. bursarius,
galls of P. spyrothecae were located on petioles always
more closely to the leaf blade (see also PERKINS 1997).

Galls of P. spyrothecae were localized in various parts
of petioles. The majority (50.3%) of galls occurred in the
37 quarter of the petiole and much fewer (25.3%) galls in
the 4 quarter of the petiole (i.e. close to the leaf blade).
In the 2™ quarter and in the basal quarter of the petiole,
18.9 and only 5.5% of galls, respectively were located.
No differences were found in the localization of galls on
P. nigra and P. nigra var. italica (Table 6, Fig. 5).

SIZE OF GALLS WITH THE INTACT
DEVELOPMENT OF APHIDS

The beginning of the formation of P. spyrothecae galls
occurs within the period of poplar budbreak being consid-
erably dependent on weather. At localities under investiga-
tion in 2001, galls closed in mid-May and as early as in
mid-June reached a half of their final size (Fig. 6). Growth
of galls continued in July and ended in August. Galls
with intact development on P. nigra var. italica reached
a greater average size (i.e. in August) after finishing their
growth than galls on P. nigra. Galls on P. nigra var. ita-
lica in Brno-Komin and Brno-Jundrov were on average

Table 6. The number (percentage in parentheses) of galls of P. spyrothecae according to their position in various parts of petioles.
Dates of gall sampling in P, nigra are given in normal letters, in P. nigra var. italica bold letters. Brno, 2001

Galls 10/6 10/6 1/7 12/7 8/8 8/8 25/8 25/8 7/9 1/10 Total
In the basal 40 4 19 6 2 1 6 17 1 4 100
quarter (15.4) 3.1 8.5) (2.2) (1.4) (0.9) (2.8) (11.0) (0.8) (2.3) (5.5)
In the second 75 15 61 46 25 7 20 40 21 31 341
quarter 287 (115 (27,5 (17.1) (179 6.1) 9.5) (26.00 (16.7) (17.4) (18.9)
In the third 100 60 91 147 84 74 99 70 80 104 909
quarter (383) (46.2) (41.0) (547) (60.0) (649) (46.7) (45.5) (63.5) (58.4) (50.3)
In the fourth 46 51 51 70 29 32 87 27 24 39 456
quarter (17.6) (39.2) (23.0) (26.0) (20.7) (28.1) (41.0)0 (17.5) (19.0) (21.9) (25.3)
Total 261 130 222 269 140 114 212 154 126 178 1,806
(100.0)  (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
J. FOR. SCI., 48, 2002 (6): 248-270 257
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Fig. 7. The mean number of aphids of P. spyrothecae in galls with
intact development as related to their length (solid columns) and
width (dashed columns). Brno, 2001

15.5 mm long and 10.0 mm wide and in Brno-Cerna Pole
15.3 mm long and 9.8 mm wide. On the other hand, galls
on P. nigra in Brno-Komin and Brno-Jundrov were only
13.2 mm long and 9.3 mm wide and in Brno-Zaboviesky
only 13.7 mm long and 9.0 mm wide. It means that galls
with intact development on P. nigra var. italica were on
average by 14.9% longer and by 8.8% wider than on
P. nigra. Galls quite abandoned by aphids rank also in
the category of galls with intact development. These galls
were evaluated in the paper separately. With respect to an
average size (13.9 x 9.0 mm), abandoned galls do not dif-
fer from other galls with intact development (Table 2).
The size of galls (i.e. length and width) with intact de-
velopment is related to the abundance of aphid colonies
(Tables 3 and 4, Fig. 7). With increasing size of galls the
number of aphids in galls on P. nigra and P. nigra var.
italica significantly increases. The abundance of aphid
colonies in galls with intact development on both host
species was compared in August 2001 (i.e. in the pe-
riod of culmination of aphid quantity). While in galls on
P. nigra there were on average 328.8 and 458.2 aphids on
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Fig. 9. The percentage of winged aphids of P. spyrothecae in
galls with intact development. Brno, 2001
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Fig. 8. The mean length of all galls of P. spyrothecae (solid
columns) and galls with hover fly larvae (solid and dashed
columns). On 8 August, the length of galls with hover flies was
smaller (10.9 and 13.0 mm) than the length of all galls

8/8 and 25/8, respectively, on P. nigra var. italica there
were on average 493.8 and 513.8 aphids on 8/8 and 25/8,
respectively (Table 3). It follows that in galls on P. nigra
var. italica, at least by 4% more aphids develop than in
somewhat smaller galls on P. nigra.

The conclusion, however, does not correspond with
the results of analyses of galls taken on P. nigra in Brno-
Zaboviesky on 7 September. On that date, an extraordina-
rily high average number of aphids (523.7) was derived from
mere 26 galls with intact development (Tables 1 and 3).

SIZE OF GALLS WITH THE DISTURBED
DEVELOPMENT OF APHIDS

In the place of sucking of fundatrices, the petioles of
young freshly flushed leaves bend, twist and swell (GER-
HARDT 1922). Through the hypertrophy and hyperplasia
of petiole tissues the formation of a closed spirally twisted
gall occurs. The galls grow intensively by the continu-
ing sucking of fundatrices. In the period of maturation
of fundatrices and production of the first offsprings the
galls reach roughly their half size. From the beginning
of June, aphids of the 2" (and later to a smaller extent
also of the 3™ generation take part in the next growth of
galls. The growth of galls with intact development ceases
during August.

It happens rather frequently that a part (in Brno about
5%) of fundatrices dies for various reasons (e.g. due to
predatory aphids) already in the 1* instar, i.e. in the period
of the bending and twisting of petioles. Another part of
fundatrices (in Brno-Komin and Brno-Jundrov about 6%,
in Brno-Zaboviesky about 3%) dies in the next instar even
before the beginning of reproduction (Table 1). After their
death, petiole deformities and already closed small galls
stop to change their size and form. At the studied localities,
the mean length of undeveloped galls (bent and twisted
petioles) was 4.2 mm and width 3.1 mm. The mean length
of closed galls with died immature fundatrices amounted
to 6.0 mm and width 4.8 mm (Table 2).

J. FOR. SCI., 48, 2002 (6): 248-270
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The size differentiation of galls is also affected by the
later death of fundatrices and their offsprings if, of course,
the death occurs still in the period of intensive assimila-
tory activity of trees (in June to July or at the beginning
of August). While the galls with intact development of
aphids grow in this period rapidly, galls occupied with in-
sect predators stop their growth. In the studied semi-grown
galls (i.e. already in the 1* half of June), larvae of the
predatory fly Leucopis puncticornis Meig. occurred very
often (Table 7). These larvae killed the majority of aphids
in occupied galls by the beginning of August. With respect
to the relatively early disposal of aphid colonies the galls
stopped to grow already during July. The grown-up galls
with a fly were on average only 11.8 mm long and 8.1 mm
wide. Against the galls with intact development, they were
16.9% shorter and 12.0% narrower (Table 2).

Bugs Anthocoris minki Dohrn belong to ordinary
predators of P. spyrothecae in Brno region. The bug gets
through primary fissures into galls from June to November
(Tables 8 and 9). It begins to appear in galls at the same
time as L. puncticornis and causes similar reduction of gall
size. Grown-up galls with a bug were on average 11.9 mm
long and 8.2 mm wide (Table 2).

The best-known natural regulators of P. spyrothecae are
predatory hover flies Heringia heringi (Zett.) and Pipiza

festiva Meig. Both predators occupy galls and kill aphid
colonies much more later than L. puncticornis. Therefore,
their final size does not differ significantly from galls
with intact development. The analysed grown-up galls
with hover fly larvae were on average 13.8 mm long and
9.0 mm wide (Fig. 8). Against the grown-up galls with
intact development, they were on average only by 2.8%
shorter and 2.2% narrower (Table 2). KURIR (1963) men-
tioned the more abundant occurrence of H. heringi and
P. festiva larvae in large galls of P. spyrothecae, however,
his assumption was not supported by measurements of
galls.

Dynamics of the growth of galls at the localities under
study was also rather frequently affected by common action
of L. puncticornis and A. minki or by a not specified caterpil-
lar from the family Pyralidae. Spiders (Araneida), another
predatory insects and birds showed negligible effects on
the gall size differentiation. Insects ate mainly tiny galls of
average size of 8.1 x 5.9 mm whereas birds pecked out the
largest galls only of average size of 14.7 x 10.1 mm.

Galls with dying and dead aphids owing to the late open-
ing of galls appear to be a special category. In the 2 half
of July, in August and in the 1* half of September, aphids
produce considerable amounts of whitish-grey droplet-
like excrements. In August, the edges of 0.5 to 3 mm thick
gall walls somewhat open by a slit-shaped or oval hole 1 to
5 mm in length and 0.3 to 0.5 mm in width. The beginning
of opening the galls corresponds with the beginning of the
formation of winged sexuparae (Fig. 9). Through the exit
holes, excrements are partly removed from galls and the
inner space of galls is ventilated. However, if the early
or adequately large opening of the galls does not occur,
small droplets of a diameter of 0.1 to 1 mm accumulate in
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the gall gradually merging into larger droplets (as large as
10 mm in diameter). The environment of aphids impairs
gradually to such an extent in these galls that their colo-
nies die during September and October. Physiologically
weakened aphids are often subject to diseases (mainly
viroses and mycoses). As the restriction of living functions
of aphids in unopened galls occurs after the gall growth
culmination only, the galls reach rather considerable di-
mensions (about 12.7 x 8.7 mm) (Table 2).

OPENING OF GALLS

In the 2™ half of August (i.e. after growth termination)
galls usually open. The shape and position of emergence
holes are given in Table 10. The majority (36.3%) of galls
open through a slit-shape hole and a large part (24.9%)
through a slit-shape and oval hole (Fig. 10.). 16.9% of
galls are opened through one oval hole (less frequently
through three holes) on the distal end, 3.0% of galls are
opened through a hole on the base of the gall and 4.6%
of galls through a hole in the central part. Some 14.3% of
galls remain without any hole until winter. It is of interest
that the majority of oval holes occurs in the lower part of
galls. So the aphids can remove excrements more easily
(Table 10).

Galls with intact development always usually open
through one oval or oval/slit-shaped hole. Galls with
larvae of hover flies and with bugs also always open, viz.
by a slit-shaped or oval hole and/or by both holes. Only

Fig. 10. The open gall of P. spyrothecae on the petiole of a leaf
of P. nigra. Brno-Zaboviesky, 1 October 2001
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Table 10. The appearance and position of holes in galls of
P. spyrothecae. Brno, 1 Oct. 2001

Galls ﬁ?gﬁf %)
With slit-shaped hole 86 36.3
With slit-shaped and oval hole 59 249
With distal oval hole 40 16.9
With basal oval hole 7 3.0
With central oval hole 11 4.6
Closed 34 143
Total 237 100.0

a smaller part of galls with puparia of L. puncticornis
opens at the end of summer and in autumn by a slit-shaped
or oval hole or by both holes and a greater part remains
closed. Closed galls open usually as late as in spring prior
to the eclosion of the fly.

Galls with a dead sexually immature fundatrix and the
majority of galls with aphids drowned in their own excre-
ments do not open in the current year. The markedly oval
form of many emergence holes and their predominant
localization in the bottom (distal) part of galls signal that
aphids probably participate in their formation (perhaps by
the mechanical irritation of tissues around the mouth).

CONTROL FACTORS

Through various regulation factors (particularly insect
predators, late or insufficient opening of galls and disease
originators) the proportion of galls with the intact develop-
ment of P. spyrothecae gradually decreases from 100% to
about 8% during June to October (Fig. 11).

Leucopis puncticornis Meig.

The fly Leucopis puncticornis Meig. (Chamaemyiidae)
ranks among the most abundant and most important preda-
tors of apterous forms of the studied aphid in galls on
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Fig. 11. The percentage of galls of P. spyrothecae with intact

development (solid columns) and abandoned galls (dashed
columns). Brno, 2001
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Fig. 12. The puparium of Leucopis puncticornis in a gall of
P. spyrothecae after the removal of its part. Brno-Zaboviesky,
1 October 2001

P. nigra and P. nigra var. italica in Brno. The larvae of
the fly attacked 7.5 to 15.4% of galls on P. nigra and 4.0
to 13.7% of galls on P. nigra var. italica in Brno-Komin
and Brno-Jundrov in 2001. Most galls (25.2 to 39.0%)
were attacked by the fly on P. nigra in Brno-Zaboviesky,
least (3.9%) on P. nigra var. italica in Brno-Cerna Pole
(Tables 1 and 7). In the small part of galls, together with
L. puncticornis bugs A. minki were found. Some 0 to 6.5%
(on average about 2.0%) of all galls were occupied by both
predators in particular controls. In contrast to the larvae
of hover flies Heringia heringi and Pipiza festiva, one
L. puncticornis larva only can be developed in one gall.
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Fig. 13. Relation between the mean length (solid line) and width
(dashed line) of galls of P. spyrothecae and the mean length of
puparia of Leucopis puncticornis
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The first larvae of L. puncticornis occur in P. spyrothe-
cae galls as early as at the beginning of June, i.e. at the
beginning of the period of reproduction of fundatrices.
During June and July, the larvae of the fly rapidly develop
so that at the end of July and at the beginning of August,
the first puparia occur in galls (Fig. 12). The first grown-up
larvae 5 to 5.5 mm in length occur sporadically even in
the 2" half of August. The larvae finally kill the fundatrix
during their development and usually all its offsprings. In
20% of attacked galls only about 0.2% aphids survive.

At the end of summer and in autumn, winged individu-
als (sexuparae) can therefore occur sporadically with the
fly puparia in galls. The galls are mostly closed in autumn.
The fly winters in galls as a puparium and later develops
in spring of the next year.

Puparia of L. puncticornis are 2.9 to 3.8 mm (on average
3.7 mm) long, brown, white-mealy. Their size increases
with gall dimensions (Fig. 13). Puparia of the fly were
found in galls of P. spyrothecae rather infrequently by
DUSEK and KRISTEK (1959) at 5 localities in southern
Moravia. According to the authors, the regulatory impor-
tance of the predator is small.

Anthocoris minki Dohrn

A tiny (max. 4 mm long) predatory bug Anthocoris
minki Dohrn (Anthocoridae) is a common predator of
P. spyrothecae (Fig. 14). Its abundant occurrence and
decimating effects on the colonies of the aphid were
mentioned e.g. by TOTH (1939) and DUSEK and KRISTEK
(1959). FOSTER (1990) and FOSTER and RHODEN (1998)
reported on the effective defensive role of robust-leg
larvae of the 1* instar of the aphid to insect predators
(including 4. minki).

The bug occurs abundantly from spring to autumn.
It attacks all developmental stages of the aphid both in
galls and outside them. The bug penetrates into galls even
through minute slits killing always the whole aphid colony
in the gall (Table 8). On P. nigra and P. nigra var. italica
in Brno-Komin and Brno-Jundrov, the bug occupied 32.2
and 23.3% of galls, respectively, until 25 August 2001. On
P. nigra in Brno-Zaboviesky, it occupied 24.3% of galls
until November and on P. nigra var. italica in Brno-Cerna
Pole even 49.3% of galls (Table 9). The bugs occurred less
abundantly also in galls occupied with the fly L. puncti-
cornis and as a rarity also in galls with larvae of hover
flies. In galls with bugs, on average 0.1 to 2.0 living bugs

€388

Fig. 14. Four nymphs and two imagoes of Anthocoris minki

obtained from galls of P. spyrothecae on P. nigra var. italica.
Brno-Komin, 25 August 2001
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Fig. 15. The mean length of Anthocoris minki in galls of
P, spyrothecae. Brno, 2001

were present. The highest mean number of living bugs
(2.0) was found in galls on P. nigra in Brno-Komin on
25 August 2001. Even 10 bug nymphs were found per gall
there. In the case of food shortage, the bugs leave galls
completing their development in other suitable galls. Galls
with bugs are always partly open by a slit-shaped or oval
hole or by both holes.

The length of A. minki bugs gradually increases from
0.9 to 3.5-4 mm (on average 3.7 mm) during June to No-
vember (Fig. 15). The bugs moult in galls and the exuviae
remain in the galls. The first exuviae were found in the
studied galls in August. For example in galls on P. nigra
in Brno-Zaboviesky, about 2.5 (max. 15) exuviae were
found on 12 October 2001. In galls on P. nigra var. italica
in Brno-Cerna Pole, about 2.6 (max. 12) exuviac were
observed on 7 November 2001 (Table 9). The adults of the
bug occurred in galls as late as in the 2™ half of August and
their number increased until November. Imagoes winter
at dry hidden places outside galls. Their development is
univoltine.

Heringia heringi (Zett.) and Pipiza festiva Meig.

According to DUSEK and KRIiSTEK (1959), hover flies
Heringia heringi (Zett.) and Pipiza festiva Meig. (Syr-
phidae) are common predators of aphids of the genus
Pemphigus. They are fully adapted to the life in cecidia
so that it is not possible to keep them successfully on free-
living aphids (DUSEK, LASKA 1966). KURIR (1949/1950)
deals with the occurrence and bionomics of Heringia
virens (F.) and P. festiva in galls of P. spyrothecae on
P. nigra var. italica in the environs of Vienna. According
to KURIR (1949/1950), 15 to 48% of galls were attacked
by the hover fly larvae and in one gall, 1 (max. 3) hover
fly usually developed. Through the inspection of the mate-
rial obtained from KURIR, DUSEK and KRISTEK (1959)
found that, as a matter of fact, it was not H. virens (F.) but
H. heringi (Zett.). In 1957 and 1958, these authors studied
the occurrence of larvae of H. heringi and P. festiva in
a total of 10 localities in Bohemia, Moravia and Silesia.
The lowest attack of galls (2.7%) was found in Brno-
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Table 11. The occurrence of eggshells after eclosion of hover
fly larvae in galls of P. spyrothecae. Brno, 1 Oct. 2001

Number of Number (%)
eggshells of galls

0 55 23.2

1 54 22.8

2 35 14.8

3 29 12.2

4 26 11.0

5 14 5.9

6 9 3.8

7 6 2.5

8 4 1.7

9 2 0.9

10 2 0.8

11 1 0.4

Total 237 100.0

Mean 2.4 -

Cerna Pole and the highest (36.2%) at Vojkovice in
southern Moravia. At all localities (with the exception of
one), the species P. festiva dominated as for its number.
Its proportion in the total population of hover fly larvae
amounted to 81% on average. Many new findings on the
occurrence and biology of H. heringi and P. festiva were
reported by KURIR (1963) in his further paper.

The bionomics of both hover fly species is very similar.
Grown-up larvae winter on fallen poplar leaves and other
components of the litter surface layer including broken
twigs and stones, less frequently also in galls. Through
the flattened ventral body side they are attached to smooth
objects on their bottom (shaded) side by means of salivary
gland secretions. They survive snow, ice and low tempera-
tures (even —24°C) very well (KURIR 1949/1950).

With the advent of higher spring temperatures, the lar-
vae pupate, viz. most frequently in the place of wintering.
Only larvae wintering inside galls creep out from galls and

Fig. 16. Grown-up larvae of Pipiza festiva from galls of P. spy-
rothecae on P. nigra. Brno-Zaboviesky, 1 Ocober 2001
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Fig. 17. Average number of live individuals of P. spyrothecae in
galls with intact development (solid columns) and in galls with
hover flies (dashed columns — see Table 9). Brno, 2001

settle down on galls, stones, fallen leaves, surface roots,
etc. The eclosion of imagoes is preceded by the forma-
tion of droplet-shaped or pear-shaped puparia stuck on
the base. The pupa period in H. heringi takes on average
10.5 days, in P. festiva 13.5 days (KURIR 1963). In the
environs of Vienna, H. heringi emerges from 5 May to
3 August and P. festiva from 5 May to 20 August and
adults of both species live 6 days on average (KURIR
1949/1950, 1963).

Imagoes visit flowers of various plants and feed on their
pollen or nectar. During the obligatory maturation feeding,
they sexually mature and after copulation taking place in
the air (like in other hover flies) females lay chalky and
conspicuous eggs. They are placed most frequently into
helical notches or various depressions on the gall surface
(Fig. 1). Eggs adhere to galls with their chorions for a long
time even after their eclosion, namely until the autumn leaf
fall. On 1 October 2001, 1 to 11 (on average 3.1) emerged
eggs occurred on galls on P. nigra in Brno-Zaboviesky.
From the total number of 237 galls under investigation
182 (76.8%) galls were laid by hover flies (Table 11)
while growing and grown-up hover fly larvae occupied
56 (23.8%) galls only. From 562 eggs laid on 182 galls
almost 100% larvae of the 1* instar emerged, however, 56
(10.0%) larvae only successfully developed in galls. The
majority (90%) of larvae died, namely particularly when
looking for holes to penetrate into galls. High (73%) mor-
tality of hover flies (mainly in the stage of the 1* instar)
was also found by DUSEK and KRISTEK (1959).

The hover fly larvae undergo 3 growth stages during
their development and grow up in October (Fig. 16).
Usually 1 larva develops in one gall. For example on
7 September 2001 in Brno-Zaboviesky, 74.3% galls were
occupied with 1 larva, 23.1% galls with 2 larvae and 2.6%
galls with 3 larvae. The larvae totally suck aphids (fun-
datrices, virgines and sexuparae) except the integuments.
The highest consumption was observed in larvae of the

J. FOR. SCI., 48, 2002 (6): 248-270
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Table 13. The length of Heringia heringi and Pipiza festiva
hover fly larvae and mean number of live individuals of P,
spyrothecae in galls with one hover fly larva. Brno, 7 Sep.
2001

Length of hover Number Mean number

flies (mm) of galls of live aphids
<5.0 4 341.0
5.1-7.0 4 3542
7.1-9.0 7 155.7
>9.1 14 108.0
Total 29 185.6

3" instar that occurred at the studied localities from mid-
August to mid-October or even later. They gradually killed
all (or almost all) aphids so that at the end of October and
at the beginning of November, no living aphids usually
occurred in galls with hover flies (in contrast to galls with
intact development) (Table 12, Fig. 17). The table shows
that the percentage of living winged aphids in galls with
intact development is usually much higher than that in
galls with larvae of hover flies. The hover flies preferen-
tially suck larger apterous aphids including winged sex-
uparae. Therefore, in galls occupied with larvae of hover
flies the fractional part of aphids only can successfully
complete its development.

Galls with larvae of hover flies are the second largest
category (from the size aspect) of galls after galls with intact
development (Table 2). Galls of P. spyrothecae are occu-
pied with hover flies usually as late as at the end of spring
and in the 1* half of summer, i.e. in the period of intensive
growth of galls. In high summer when the growth of galls
gradually ceases, the abundance of colonies of aphids in
galls with larvae of hover flies is roughly 50% lower than
in galls with the intact development of aphids. With increas-
ing dimensions of hover fly larvae the abundance of living
aphids in galls decreases (Tables 12 and 13). With the size
of galls the abundance of aphid colonies in galls with in-
tact development significantly increases (Tables 3 and 4).
Therefore numerous colonies of aphids in large galls satisfy
better high food requirements of hover fly larvae. Moreover,
large galls offer more favourable spatial and microclimatic
conditions for their development (particularly optimum air
humidity and darkness). In small galls, larvae of hover flies
often suffer from the shortage of food and too low moisture
of the environment. Such larvae lag behind in growth and
sometimes also die. Under laboratory conditions, semi-
grown starving larvae often left galls and through primary
emergence holes they penetrated into other galls where they
completed their development.

Grown-up larvae of hover flies leave galls in October
and in the 1** half of November, i.e. in the period of leaf
fall. A part of larvae leaves the galls already on a tree and
another part on the soil surface after leaf fall. However,
the small part of larvae does not leave galls at all in au-
tumn and winters in the galls. The larvae further develop
after a long diapause that takes 7 to 8 months (according
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to KURIR 1963). Both species of hover flies always show
univoltine development.

In a riparian and accompanying stand in Brno-Komin
and Brno-Jundrov, the larvae of hover flies occupied
3.8% of galls on P. nigra and 6.8% of galls on P. nigra
var. italica. On P. nigra in Brno-Zaboviesky, the larvae
occupied 13.2 to 30.4% (on average 24.5%) of galls and
on P. nigra var. italica in Brno-Cerna Pole 6.5% of galls
(Table 1). The analyses show that the larvae of hover flies
belonged to the most usual and most important predators
of P. spyrothecae in Brno.

LATE OR INSUFFICIENT OPENING OF GALLS

All galls of P. spyrothecae with intact development, all
galls with hover flies H. heringi and P. festiva, all galls
with bugs 4. minki and a smaller part of galls with puparia
of L. puncticornis open through distinct holes from mid-
August (see Chapter Opening of Galls and Table 10). By
means of these slit-shaped or oval holes, galls are partly
ventilated and through the holes, liquid excrements are
partly removed from the galls by living aphids. Winged
aphids (sexuparae) use the holes as emergence holes. It
happens rather often that the holes in the galls are not
formed in time or the holes are not sufficiently large. In
these more or less closed galls, aphids produce excrements
during August and September filling up the large part of
the inner space of galls. The insufficient environment and
excessive moisture negatively affect the vitality of aphids.
They gradually die, often under interaction of polyhedral
viruses and entomophagous fungi. DUSEK and KRISTEK
(1959) mentioned a considerable importance of mycoses
(caused mainly by Cephalosporium sp.). The authors
found them on average in 13.4% (and in Brno-Cerna
Pole in 13.6%) of galls.

The primary cause of disintegration of so far normally
thriving colonies of aphids is incongruity between the
development of aphids and the course of opening the
galls. It appears that originators of diseases are markedly
of secondary character because they usually attack weak-
ened or dying (in bacteria and fungi even dead) aphids. On
P. nigra in Brno-Zaboviesky, in 7.8% of galls as a result
of the above-mentioned disorders and on P. nigra var.
italica in Brno-Cerna Pole, aphids died even in 19.5% of
galls (Table 1). Late or insufficient opening of galls can
therefore be ranked among important regulatory (control)
factors of P. spyrothecae.

HARMFULNESS

The aphid P. spyrothecae is of a small economic im-
portance (STEFFAN 1972). It can cause greater damage
mainly in parks (VASILJEV et al. 1975). Host trees are
considerably physiologically weakened by the mass oc-
currence of galls. The increment of trees is undoubtedly
negatively affected by the formation of galls. Leaves with
galls take up considerable amounts of assimilatory sub-
stances from host trees and prematurely wilt. In the case
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Table 14. Mean size of leaves without galls and leaves with
galls of P. spyrothecae. Some 350 leaves without galls and
350 leaves with galls were measured. Brno, 1 Oct. 2001

. Leaves

Leaf size (mm) . . (%)
without galls with galls

Mean length of
leaf blade 67 68 s
Mean width of
leaf blade 33 58 04
Megn length of 4 53 4262
petiole

ofthe aphid outbreak, receptivity of affected trees to other
pests, diseases and abiotic injurious agents increases.

Studies carried out in Brno have shown that leaves with
galls turn yellow and brown roughly 2 weeks earlier than
leaves without galls. In spite of this, leaves with galls re-
main on trees usually for a longer time than leaves without
galls. Petioles and galls (mainly galls with intact develop-
ment) remain at least two weeks alive after the death of
leaf blades, viz. mostly also a certain time after the leaf
fall. Thus green petioles and predominantly green gall
tissues partly compensate for the cut-off of assimilation
caused by the premature death of leaf blades. CHAN and
FORBES (1975) stated that leaves with galls fell sooner
than leaves without galls.

The slower dying and decaying of galls with intact
development allows the aphids to take food as long as

3 weeks after the death of leaf blades. For example on
P. nigra in Brno-Zaboviesky, on average 20 aphids with
delayed development occurred in 6.5 to 11.3% (on aver-
age in 8.2%) of galls with intact development even in the
2" half of October and the 1* half of November 2001
(Tables 1 and 3). In autumn, the trophic potential of galls
rapidly decreases with their gradual dying and aphids
usually die in them.

Measurements of leaf blade dimensions (length and
width) showed that the average area of leaves with galls
was somewhat larger than the average area of leaves with-
out galls (Table 14). Thus the assumption of CHAN and
FORBES (1975) was confirmed that the galls do not cause
any reduction of leaf area. However, the length of petioles
is markedly greater (on average by 26.2%) in leaves with
galls. It is also interesting that with the length of a leaf
blade the average length of galls decreases (Table 15).

From mid-August, the galls gradually open and minute
droplets of excrements (honeydew) come out from them
as late as mid-October. In street alleys, the excrements
often pollute the environment (for example cars park-
ing under the attacked poplars, etc.). Sugar-containing
substances included in honeydew are a welcome food for
ants, bees, wasps and numerous other insects (e.g. also
for the fly Themira putris [L.] from the family Sepsidae
— DRAEGER, SCHEURER 1999). In the mass occurrence
of galls, decorativeness of poplars grown for ornamental
purposes is decreased (RUPAJS 1989; RIPKA et al. 1998;
RIPKA 1999, etc.).

Table 15. Relationship between the leaf blade length and mean length of P. spyrothecae galls. Brno, 1 Oct. 2001

Leaf blade length Number of leaves (%) Mean length of galls %)
(mm) (mm)
45-65 76 21.7 12.6 114.5
66-75 107 30.6 12.5 113.6
76-85 101 28.8 11.5 104.5
86-105 66 18.9 11.0 100.0
Total 350 100.0 12.0 -
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Vyskyt, vyvoj a prirozeni nepratelé dutilky Sroubovité (Pemphigus spyrothecae)

(Homoptera, Pemphigidae)
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ABSTRAKT: V roce 2001 byly analyzovany halky Pemphigus spyrothecae Pass., které byly v tydennich az tfitydennich interva-
lech odebirany z Populus nigra a P. nigra var. italica na Ctyfech lokalitach v Brné. Fundatrices tam pohlavné dospivaly v prvni
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poloving ¢ervna a béhem prvni poloviny 1éta rodily kolem 50 potomku. Virgines zplodily kolem 10 potomk, ktefi dortstali
v oktidlené sexuparae. Oktidleni jedinci se v halkach zac¢inali objevovat od zacatku srpna. V halkach s neporusenym vyvojem
se vyvinulo primérné¢ 500 msic. Halky s neporuSenym vyvojem na P. nigra var. italica dortstaly vétsi primérné velikosti
a obsahovaly nejméné o 4 % vice msic nez halky na P. nigra. Kolem 5 % fundatrices uhynulo jiz v 1. instaru a dal$ich 3—-6 % ve
vyssich instarech do zacatku rozmnozovani. Na vysettovanych lokalitach bylo 7,5-39,0 % halek na P. nigra a 3,9—13,7 % halek
na P. nigra var. italica obsazeno mouchou Leucopis puncticornis Meig. (Chamaemyiidae). Kolem 24,3-32,2 % halek na P. nigra
a 23,3-49,3 % halek na P. nigra var. italica obsadila ploStice Anthocoris minki Dohrn (Anthocoridae). Dilezitym regulatorem
P. spyrothecae byly pestienky Heringia heringi (Zett.) a Pipiza festiva Meig. (Syrphidae), které zahubily msice v 3,8-30,4 %
halek na P. nigra a v 6,5-6,8 % halek na P. nigra var. italica. V srpnu (tj. na zacatku tvorby okfidlenych sexuparae) se vétsina
halek otevirala primarnimi §térbinovitymi nebo ovalnymi vyletovymi otvory. Cast (7,8-19,5 %) halek s dosud neporusenym
vyvojem vsak zlstala uzaviena a vSechny msice v nich zahynuly. Na urychleném hynuti msic se ¢asto podilely choroby (hlavné
mykozy). Podrobné je vyhodnocen vliv mortalitnich faktor na velikostni diferenciaci halek. Halky neptsobi redukci plochy
listd. Pfi pfemnoZzeni snizuji dekorativnost topoli v uliénich stromotadich. V srpnu a zafi z nich vypadavaji tekuté exkrementy
(tzv. medovice), které v obcich znecistuji zivotni prostiedi.

Kli¢ova slova: Pemphigus spyrothecae; Leucopis puncticornis; Anthocoris minki, Heringia heringi; Pipiza festiva; vyvoj;

velikost halek; skodlivost

P.spyrothecae Pass. je holocyklicky monoekni zastupce
Seledi Pemphigidae. Zije vyluéné na primarnim hostiteli,
jimz je predevsim Populus nigra L. a P. nigra L. var.
italica. Na tapicich listl vytvari charakteristické spiraln¢
stoc¢ené pravé halky, uvnit nichz probiha pfevazna cast
jeho vyvoje. Je Siroce rozsifeny v Evropé a zacatkem
sedmdesatych let minulého stoleti byl zavlecen do Se-
verni Ameriky. V centru evropského aredlu i v nékterych
oblastech Severni Ameriky se obc¢as premnozuje a nékdy
i skodi.

Prace pfinasi poznatky o vyskytu, vyvoji, regula¢nich
faktorech a skodlivosti P. spyrothecae na P. nigra
a P. nigra var. italica na ctyfech lokalitaich v Brné. Je
zaloZena na laboratornich analyzach halek, odebiranych
v tydennich az tfitydennich intervalech v roce 2001. Od
10. 6. do 25. 8. byly halky ziskavany ze starSich P. nigra
a P. nigra var. italica v biehovém a doprovodném porostu
kolem feky Svratky v Brné-Kominé a Brné-Jundrové.
Soubory halek byly z obou dievin odebirany v tytéz dny
a vysetfovany oddélené. Po zpracovani vSech dostup-
nych halek byly od 7. 9. do 12. 11. analyzovany halky
ze stfedné starych P. nigra rostoucich v sidlisti v Brné-
Zabovieskach. Jednorazové (7. 11.) byly vysetieny halky,
které se nehojné vyskytovaly na starych P. nigra var.
italica v Brné-Cernych Polich. Byly ziskany tyto hlavni
vysledky:

1. Fundatrices (tj. prvni generace msice) se lihly
v prvni polovin¢ dubna v obdobi raseni listovych
pupent topolti. Sanim 1. instaru na fapicich Cerstve
vyrasenych listl se fapiky nejdfive ohybaji a zkrucuji
az o 720 stupnd. Pak se fundatrices poprvé svlékaji.
Zdutovanim a prodluzovanim fapiku se vytvaii spiral-
ni halka. V dutin¢ halky se fundatrix tfikrat svléka
a v prvni poloviné ¢ervna pohlavné dospiva. V 0,8 %
analyzovanych halek se vyskytovaly dvé fundatrices.
Dorostlé fundatrices jsou 1,5-2,2 mm dlouhé. Maji
ctyi¢lankova tykadla a dobfe vyvinuté labium a stylety.
Rozmnozuji se od zacatku Cervna a vétSinu potomkt
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(virgines), predstavujicich druhou generaci msic,
zplodi do poloviny cervence. Celkem zplodi kolem
50 potomkt a koncem léta hynou.

. Potomci fundatrices se ¢tyrikrat svlékaji a ve dru-

hé poloviné cervence a v srpnu pohlavné dospivaji
v apterni zivorodé samicky. Ty jsou az 1,5 mm dlouhé
s Sesticlankovymi tykadly. Rodi kolem 10 potomk,
kteti se vyvijeji v oktidlené sexuparae (tj. ve treti gene-
raci msice). Sexuparae jsou dlouhé kolem 2 mm. Maji
Sesticlankova tykadla a hlavu s hrudi ¢ernou, pomérné
siln¢ sklerotizovanou. Okiidlené sexuparae se v an-
alyzovanych halkach vyskytovaly od zacatku srpna
a hlavné koncem srpna a v zaii.

. Nejvyssi pocet msic (26—1 862, primérné 500) se

v halkach s neporusenym vyvojem vyskytoval ve
druhé poloviné srpna a v prvni poloviné zaii. Spo-
radické halky s vice nez 1 000 msicemi byly zfejmé
vzdy zalozeny dvéma zakladatelkami. Pocet mSic
v halkach s neporusenym vyvojem v dusledku vyletu
sexuparae od poloviny zaii az do listopadu klesal.
Sexuparae rodi na kiife primarnich hostitelskych dievin
nékolik jedinct pokoleni sexuales (tj. ¢tvrtou generaci
msice). Sexuales se béhem dvou dnii ¢tytikrat svlékaji.
Dospélci sexuales jsou asi 1 mm dlouzi se ctyf¢lennymi
tykadly. Oplodnéné samicky kladou do Stérbin kury
jedno veliké silnosténné vajicko, které prezimuje.

. Na fapiku byva obvykle jedna (maximalné tii) halky

P.spyrothecae, atonejcasteji (v 50,3 %) ve tieti ctvrtiné
fapika (blize k ¢epeli). Halky s neporusenym vyvojem
na P. nigra var. italica dosahovaly po skonceni ristu
(tj. v srpnu) vétsi prumérné délky a Sitky (15,4 x
9,9 mm) nez halky na P. nigra (13,4 x 9,1 mm).
V halkach s neporusenym vyvojem na P. nigra var.
italica se vyvinulo minimalné o 4 % vice msic nez
v halkach na P. nigra.

. Halky s porusenym vyvojem jsou v primeéru vzdy

mensi. Na zkoumanych lokalitach kolem 5 % fun-
datrices uhynulo v 1. instaru za vzniku znetvofenin
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fapiku o rozmérech kolem 4,3 x 3,1 mm. Dalsich
3-6 % fundatrices uhynulo v n¢kterém z dalSich instard
do zacatku rozmnozovani. Tyto halky dosahovaly
pramérné velikosti 6,0 x 4,8 mm.

. Béhem ¢ervna a Cervence (pfip. za¢atkem srpna) se
v halkach P. spyrothecae ¢asto vyvijely larvy mouchy
Leucopis puncticornis Meig. (Chamaemyiidae). Na
vySetfovanych lokalitich moucha napadla 7,5-39,0 %
halek na P. nigra a 3,9-13,7 % halek na P. nigra var.
italica. V jedné halce se mize vyvijet vzdy jen jedna
larva, ktera béhem tii instari zahubi celou kolonii msic.
Jeji hnéda, bile zaprasena puparia o délce kolem 3,7 mm
se objevovala jiz koncem ¢ervence a za¢atkem srpna
a v halkach zimovala. Vzhledem k ¢asné likvidaci
kolonii msic halky dosahovaly podprimeérné velikosti
(11,8 x 8,1 mm). Vyvoj je univoltinni.

. K nejhojnéjsim a nejvyznamnéjsim predatorim msice
P. spyrothecae v analyzovanych halkach i mimo né
pattila plostice Anthocoris minki Dohrn (Anthocori-
dae). Ve vysetiovanych halkach byla nalézana od jara
az do podzimu, nejhojnéji pak béhem 1éta. Na P. nigra
obsadila az 32,2 % halek a na P. nigra var. italica az
49,3 % halek. V halkach bylo ptitomno primérné 0,1-2
(maximalné 10) zivych plostic. Dospélci se v halkach
objevovali od druhé poloviny srpna a jejich procen-
tualni zastoupeni (z celkového poétu plostic) az do
listopadu vzrustalo. Plostice 4. minki méla na velikost-
ni diferenciaci halek stejny vliv jako L. puncticornis.
Vyvoj je univoltinni.

8. Dulezitym regulatorem v halkach P. spyrothecae byly

larvy pesttenek Heringia heringi (Zett.) a Pipiza festiva
Meig. (Syrphidae). Halky byly obsazovany obvykle
az koncem jara a v prvni poloviné léta, tj. v dobé,
kdy dosahovaly zna¢né velikosti. Larvy se vyvijely
v 3,8-30,4 % halek na P. nigra a v 6,5-6,8 % halek
na P. nigra var. italica. V jedné halce byla obvykle
jen jedna larva (nejvice tfi). Do konce fijna larvy
zahubily v obsazenych halkach vSechny (nebo témér

vsechny) msice. Velké halky s pocetnymi koloniemi
msic 1épe uspokojuji vysoké potravni naroky pestienek
a vytvareji optimalni prostorové a mikroklimatické
podminky pro jejich vyvoj. V fijnu a v prvni poloviné
listopadu vétsina dorostlych larev halky opoustéla
a jen mensi ¢ast v nich zimovala. Dorostlé halky
s pestfenkami patfily k nadprimérné velkym halkam
asvou velikosti (kolem 13,8 x 9,0 mm) se pfili$ nelisily
od halek s neporusenym vyvojem. Vyvoj obou species
pestfenek je univoltinni.

9. V srpnu (tj. na zac¢atku tvorby oktidlenych sexuparae)

se halky obvykle oteviraji primarnimi $térbinovitymi
nebo ovalnymi vyletovymi otvory. Jimi je vnitini pros-
tor ¢asteCné odvétravan a jimi jsou z halek ¢astecné
odstranovany tekuté vykaly (tzv. medovice). Vétsina
ovalnych otvori je na spodni strané halek, a to na je-
jich distalnim konci, coz umoznuje snazsi odstranovani
exkrementt. Nedojde-li k vcasnému a dostatecné
velkému otevieni halek, msice béhem zafi a fijna
hynou. Hynuti fyziologicky oslabenych msic je ¢asto
urychlovano vir6zami a mykézami. Na sledovanych
lokalitach v disledku inkoincidence vyvoje msic
a obdobi otevirani halek zahynuly msice v 7,8-19,5 %
halek. K thynu msic dochdzelo az koncem obdobi
rustu halek, a proto halky dortstaly nadprimérné ve-
likosti (kolem 12,7 x 8,7 mm).

10. Listy s halkami P. spyrothecae odumiraly asi o dva

tydny dfive, avSak na dfevinach setrvavaly vétSinou
déle nez listy bez halek. Halky véetné fapiki zustavaly
po uhynu listovych ¢epeli minimalné dva tydny zivé;
tim byl ¢astecné kompenzovan vypadek v asimilaci
vznikly pfed¢asnym tthynem cepeli. Bylo prokazano,
7e halky nepisobi redukci plochy listd. Rapiky na-
padenych listli jsou napadné (praimérné o 26,2 %) delsi.
Pti pfemnozeni v uli¢nich stromofadich mohou halky
snizovat dekorativnost topoll a vykaly msic mohou od
poloviny srpna do poloviny zafi znecistovat prostiedi
(napft. parkujici automobily).
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