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The first record of the yew gall midge Taxomyia taxi (INCHBALD, 1861)
(Diptera: Cecidomyiidae) in the Polish Carpathians, southern Poland

JAN BODZIARCZYK*, MARCIN WIDLAK, MALWINA SIwWY

Department of Forest Biodiversity, Institute of Forest Ecology and Silviculture, Faculty
of Forestry, University of Agriculture, Al. 29 November 46, 31-425 Krakow, Poland

ABSTRACT. The yew gall midge Taxomyia taxi has been found for the first time in the Polish
Carpathians. The site lies in the “Yews in Mogilno” (“Cisy w Mogilnie”) nature reserve in the
western part of the Beskid Niski (Low Beskid) Mountains. The species occurs over an area of ca.
37 ha, mostly in the northern, lowest-lying parts of the reserve. 19.4% of the inspected specimens
of the European yew were found to exhibit signs of feeding by gall midges. Most of the infested
yews (86.7%) were barren, 8.2% were females and 5.1% males. The yew gall midges displayed no
clear preferences in relation to the health status of the host plants, although yews with a healthier
photosynthetic apparatus were selected more often.
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INTRODUCTION

The yew gall midge Taxomyia taxi (INCHBALD, 1861) (Diptera: Cecidomyiidae) is a rare
monophagous species closely associated with the European yew Taxus baccata LINNAEUS,
1753 (BUHR 1965, SKUHRAVA 1965, LOVETT & CHAPPELL 1970, REDFERN 1975, POSTNER
1982, JANECEK & ESNEROVA 2012). It causes the development of galls resembling rosettes
up to 20 mm long, with shortened and discoloured needles. Each cecidium contains
a chamber with an orange gall midge larva. The life cycle of the yew gall midge lasts two
years, rarely longer, but a small percentage of the population (<10%) may go through
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a one-year cycle (REDFERN 1975). Depending on the weather conditions, swarming occurs
from late April to mid-May (SKUHRAVA 1964, SKUHRAVY & SKUHRAVA 1998). The female
lays single eggs (rarely up to 10) on the yew buds or on the underside of the needles
(REDFERN 1975). Larval development takes place over two seasons, and pupation occurs in
spring (BUHR 1964-1965, SIWECKI 1975, SKUHRAVY & SKUHRAVA 1998). The adult is up to
3-4 mm long (SzADzIEWSKI 1999); the colour of the head and pronotum is brown-orange,
and the abdomen is yellowish with darker stripes.

Despite the broad distribution of the gall midge and its host, the European ranges of
both species overlap (SKUHRAVA et al. 2008). In Poland, T. taxi has been reported from
only a few lowland nature reserves (RUBSAAMEN 1901, SzADZIEWSKI 1976, L.ABEDZKI
1995). The abundant occurrence of this gall midge was described only from the Leon
Wyczotkowski Cisy Staropolskie Nature Reserve in Wierzchlas (SIWECKI 1975).

This information relating to T. taxi in the “Yews in Mogilno” nature reserve is the first
observation of this species in the Polish Carpathians (Fig. 1), and this finding has prompted
further research on T. taxi. Undertaking the research was justified, all the more so because
negative processes have been observed in this yew population for several years, manifested
by a decline in the condition of individual trees, reduced seed yields and regeneration,
which in consequence may lead to population development ceasing altogether
(BobzIARCZYK et al. 2015). Such research is taking on particular importance as this is one
of the largest yew populations in the western Carpathians.

The main purpose of the study was to assess the increasing occurrence of T. taxi and its
impact on the health of the European yew population in this nature reserve.
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MATERIAL AND METHODS

The “Yews in Mogilno” (“Cisy w Mogilnie”) nature reserve (area 35.67 ha), established
in 1963, is situated in the south-east of the province of Malopolska [49°38°18” N;
20°49°45” E]. It lies mostly on northerly slopes of greatly varying inclination (from 5° to
50°), while the altitude varies between 550 and 714 m amsl. There are as many as 1 272
European yew trees taller than 0.5 m in the reserve; none is more than 120 years old.
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Fig. 1. Location of the newly discovered site of Taxomyia taxi in relation to the
Carpathians. A — the newly discovered site; B — the sites known from the literature; C — the
nearest sites beyond the Carpathians (http://gis-lab.info/qa/vmap0-eng.html).

The research was conducted in 2011 and 2012 on 1 209 specimens of the European yew
Taxus baccata scattered over an area of ca. 37 ha. The crown of each yew was thoroughly
checked for signs of the presence of Taxomyia taxi. The height and diameter at breast
height (DBH) of the yews were measured, the sex was determined and the health status of
the tree crown assessed according to criteria accepted a priori (BODZIARCZYK & ZATOR
2004). In addition, yew shoots with symptoms of gall-midge infestation were collected in
May 2014 for laboratory culture.

The coordinates of each individual tree were determined using a GPS receiver (GPSmap
60 CSx) in order to prepare a detailed map showing the distribution of all the yews. In
addition, the altitude, exposure and slope of their occurrence were described. The relative
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direct solar radiation was calculated using the tables by STRUZKA (1954). The Mann-
Whitney U-test was applied to compare the distributions of tree BHD and height. Basic
statistical characteristics were also calculated.

Fig. 2. Distribution of the European yew Taxus baccata in the “Yews in Mogilno” nature
reserve [www.geoportal.gov.pl]. Explanations: a — trees without Taxomyia taxi; b — trees
with T. taxi; ¢ — location of the nature reserve “Yews in Mogilno”; d — boundaries of the
nature reserve.

RESULTS

The presence of Taxomyia taxi galls was observed on yews growing over the entire
nature reserve and in the immediate vicinity of its borders (Fig. 2). Galls were found in
19.4% of trees in the yew population (Fig. 3). Most of the infested yews were barren — they
were predominant in this population. Among the mature yews, 8.2% of female trees and
5.1% of males were infested by T. taxi. Yews with galls were mostly represented by trees
(80.3%); only rarely were the yews in the form of shrubs. Gall midges occurred mainly in
the northern and north-western parts of the nature reserve (570-620 m amsl), where the
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highest density of yews is found. Specific microhabitat conditions prevail in the lowest-
lying parts of the nature reserve. These are cooler and more humid sites, mainly steep
slopes with a northerly exposure, where the relative direct solar radiation for the vast
majority of yews does not exceed 100% (Fig. 4). Yews infested by galls of T. taxi were
usually growing in places where the canopy cover of the trees over the yews ranged from
60 to 100%. Only a few infested yews were found under a tree canopy of ca. 20%.

As evidenced by the measurements of trunk thickness and height, T. taxi displayed no
clear preferences for any particular size of these trees (Fig. 5). The largest yew showing
signs of gall-midge infestation had a DBH of 30.9 cm and a height of 11.5 m; the
corresponding figures for the smallest one were up to 1.3 cm and 1.5 m, respectively. It
follows from the biometric measurements that yews injured by T. taxi have a smaller-than-
average DBH (Xgon = 13.8 cm) compared to non-infested specimens (Xgon = 14.2 cm).
Comparison of the distribution of DBHSs and the height of yews infested by galls with their
distribution for non-infested yews did not yield any statistically significant differences (for
DBH: z=0.417693, p = 0.67612; for the height: z = -1.2860, p = 0.19681).

Fig. 3. Rosette gall on the shoot of
an European yew — the response to
the feeding of Taxomyia taxi larvae
inside the bud (17.09.2014). (Photo
by J. BODZIARCZYK).
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Fig. 4. Effect of solar radiation (A) and exposure (B) on the occurrence of Taxomyia taxi in
the “Yews in Mogilno” nature reserve.
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Fig. 5. Relations between the occurrence of Taxus baccata without Taxomyia taxi galls (A)
and with Taxomyia taxi galls (B) and host tree age, expressed by the thickness of trunks
measured as diameter at breast height in the “Yews in Mogilno” nature reserve.
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Analysis of the health status of yew tree crowns infested by T. taxi indicates that the
yew gall midge more often selected trees with healthy and viable crowns than trees in
poorer condition. In total, 59% of yews were viable, very healthy individuals, with live-
green crowns without any visible symptoms of disease, 7% were specimens with obvious
symptoms of deteriorating health and 1% were moribund (Fig. 6).
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Fig. 6. Relationship between the occurrence of Taxomyia taxi and the state of health of
Taxus baccata crowns in the “Yews in Mogilno” nature reserve. Explanation: A — all yew
trees in the nature reserve; B — trees with galls of Taxomyia taxi; | — healthy yew crowns,
bright green, without signs of defoliation; 1l — healthy yew crowns, bright green, <10% of
the photosynthetic apparatus damaged or discoloured in the whole crown; Il — weakened
crown with visible discolouration of the photosynthetic apparatus; IV — moribund crown,
>50% of needles damaged or discoloured; V — dead specimens.

A total of 6 imagines were reared in laboratory conditions from the collected material
(26 May 2014) in the form of dozens of yew shoots from the “Yews in Mogilno” nature
reserve. Hatching took place immediately after the culture was established (from 26 to 29
May 2014). In the course of the observations, it was found that some yew shoots with galls
were abandoned by T. taxi imagines (Fig. 7) prior to the sampling of shoot samples, which
may have had something to do with the early spring.
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Fig. 7. Pupal exuviae of Taxomyia taxi immediately after leaving a gall on a European yew
Taxus baccata (May 2014) (Photo by M. WIDLAK).

DISCUSSION

The only data on the occurrence of Taxomyia taxi galls in the eastern Carpathians come
from nearly 80 years ago and they refer to observations from the Bieszczady Mountains
(Fig. 1), where they were observed on two yews in the then Forest Division of Majdan
(now Ukrainian territory) (KozikowskI 1937). Galls of T. taxi on Taxus baccata were
found at Harmanec in the western Carpathians (central Slovakia) by PASEK (1951) — this
area is now in the Harmenecka tisina nature reserve in the Velka Fatra National Park.

In Poland, the hitherto known sites of T. taxi in the “Radomice” nature reserve and in
the “Yews in Huta Stara” nature reserve are 120 km to the north and ca. 200 km to the
north-west, respectively, of the newly discovered site in Mogilno (LABEDzKI 1995).
Another site, within a similar distance (185 km), lies in the north-eastern part of the Czech
Republic (SKUHRAVY & SKUHRAVA 1998).

Little is known about the ecology of this species. Most of the available information
refers to the range of occurrence (e.g. UNAL & AkKuUzU 2009, KOLLAR 2011), and only
a few works relate to the species’ biology (SKUHRAVA 1964, LOVETT 1980, RAMAN 1984,
REDFERN & CAMERON 1993). Long-term research on the dynamics of T. taxi and attempts
to link these dynamics with the development of its parasitoids and climatic factors are of
particular importance (REDFERN & HUNTER 2005).
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According to BUHR (196465, as cited in SzUJECKI 1998), T. taxi selects only male
flower buds. The current research shows, however, that T. taxi selects yews regardless of
their sex. Our results endorse the results of research from other regions, e.g. Slovakia where
PASEK (1951) found damaged yew buds on specimens of both sexes. In Mogilno, barren
yews of indeterminate sex represented the predominant fraction of infested trees. Galls
were not found on yews at younger developmental stages, the height of which did not
exceed 1.5 m.

The yew gall midge T. taxi is usually regarded as a forest pest (SIWECKI 1975,
SCHNAIDER 1976). According to SKUHRAVA & ROQUES (2000) this species lowers the
growth rate of yews. In Poland, given the small number of records of the yew gall midge
(SKUHRAVA & SKRZYPCZYNSKA 1983, LABEDZKI 1995, SKUHRAVA et al. 2008), the impact
of this pest on the native populations of this protected tree species is likely to be negligible.
To local yew populations, however, the yew gall midge may represent a threat, especially
when it occurs abundantly. This is confirmed by the observations from the “Wierzchlas”
nature reserve, where at first no threat was perceived (PRUFFER 1950). Over the next 20
years, however, the yew gall midge began to significantly reduce yew growth: this was first
reported by SzCczEPANSKI (1973) and later confirmed by other researchers. By 1991-1993,
53.5% of yew trees in the “Wierzchlas” reserve were infested by T. taxi (LABEDZKI 1995),
and their annual growth increment was 20-25% less than that of reference trees.

Our two-year observations in the “Yews in Mogilno” nature reserve that the number of
yew trees infested by the yew gall midge has gradually increased. At the same time, the
flowering and seed yield of the yews have deteriorated over the past 5-10 years. At present,
only 14% of the yew trees in the population develop flowers and produce seeds, a figure
three times lower than 10 years ago. It should also be mentioned that this is the only
Carpathian population of yews with such unfavourable percentages of mature and barren
specimens, i.e. 14% and 86%, respectively. As no direct evidence is available on the impact
of the yew gall midge on yew flowering and maturation, further research should address
this issue. The growing population size of this gall midge, reflected in the large-scale
colonization of yew shoots, is likely to have an impact on annual growth increments in the
host plant.

Despite the many detailed population studies of yews by e.g. BODZIARCZYK & ZATOR
(2004), BoDzIARCZYK & Ruzyro (2007), BODZIARCZYK & CHACHULA (2008),
BobzIARCZYK & RAMUT (2011) in the Polish Carpathians, T. taxi has not yet been found
beyond Mogilno. So far it is unclear what factors affect the limited geographical
distribution of the yew gall midge. The Mogilno reserve is a montane site, but it lies closer
to the Carpathian Foothills than any other known montane population of yews in Poland.
The large dispersal of yew sites and the limited potential for T. taxi movements are also of
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major significance. It seems likely that these factors are playing a key role and are
determining the species’ current distribution range.

According to BERTONE et al. (2008), the yew gall midge represents an old phylogenetic
group of relict organisms, like the European yew itself, which is the oldest tree species in
Europe (HAGENDER 2007). The fact that Taxomyia taxi has been observed at this yew
locality is thus an important argument in favour of its natural origin.
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