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THE OCCURRENCE
OF LEAFHOPPERS (HOMOPTERA, AUCHENORRHYNCHA)
ON BYE GHOWN NEAR SHELTERBELTS

(Ekol. Pol. 18:291-306). Ten species of leafthoppers, among which Macrosteles
laevis (Rib,) dominated, were found to occur on rye in the Koscian administrative district
in the West Poland. More species occur on fields which are worse invaded by weeds.
A total of 43 species were found to occur in the herb layer of shelterbelts. The species
encountered on rye were dominants, Maximum density of these leafhoppers varied in
different fields from 34 to 243 individuals/m? densities in shelterbelts — 21 indivi-
duals/m% A shelterbelt affects the distribution of leafhoppers in the field adjacent to
it: numbers are lowest at the end of the field aecar the shelterbelt, and highest at a distance
of about 50 m from the latter,

The purpose of the observations was to ascertain the species composition,
to determine the densities of dominating species and to investigate the distribu-
tion of the numbers of these insects in fields of rye at different distances from
shelterbelts, and in the herb layer of these belts.

The majority of the studies concerned with the quantitative relations
prevailing in leafhopper communities living in habitats with herb vegetation
refer to meadows (Kontkanen 1950, Linnavouri 1952, Remane 1958,
Andrzejewska 1961, 1965). Leafthopper communities on wheat, oats and

barley in Sweden have been described by Jiirisoo (1964). In Germany observa-
tions of leafhoppers in cultivated fields were made by Afscharpour (1960),
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Schiemenz (1964), Emmrich (1966). Investigations have been carried
out in the Scandinavian countries, Czechoslovakia and Great Britain of leaf-
hoppers as vectors of virus diseases of cereals (Nuorteva 1958, Lindsten
1961, Dlabola 1961).

Although references are made in Polish literature to the occurrence of
some species of leafhoppers on cereal crops and of the possibility of these

insects causing damage (Gajewski 1961, Nowacka 1968) they are not
supported by any extensive ecological studies.

The basis for definition of the part played by organisms in a given bio-
cenosis is a knowledge of their density. Data on this subject found in literature
refer primarily to different grassland habitats (Remane 1958, A ndrzeje w-
ska 1961, Wiegert 1964). Heikinheimo and Raatikainen (1962)
assessed the density of Calligypona pellucida (F.) on winter rye. During the
studies made on Homoptera — Auchenorrhyncha in cultivated fields near Turew,
in the Koscian administrative district, the density of leathoppers in potato
fields was determined (Gromadzka in press).

Melnitenko (1949) published a comprehensive elaboration of the in-
fluence of shelterbelts on the numbers of insects, including leathoppers
occurring in adjacent areas (for the regions near the Volga and on its eastern
side). Analysis of the distribution of bugs (/Heteroptera) and leafhoppers on
cultivated fields surrounded by hedges and adjoining shelterbelts in Schleswig-
Holstein was made by Afscharpour (1960).

DESCRIPTION ON THE STUDY AREA

The present study is based on the results of captures of leafhoppers
made in 1967 in the vicinity of Turew, in the Koscian administrative district.
Observations were made in four fields of winter rye:

Field F,, 1.5 ha in area, was situated near a pine plantation (west side
of the field) and separated from it by a grass verge running parallel to the
road, along which grew Quercus sp. and Betula sp. The field was fairly inten-
sively invaded by the weed Apera spica-venti (Li.). Other weeds occurring in
small numbers included Scleranthus annuus L., Polygonum convolvulus L.,
Viola arvensis Murr. and Centaurea cyanus L. |

The south-west edge of field F,, 2 ha in area, adjoined a shelterbelt about
20m wide. The tree stand consisted mainly of Betula sp. and Populus tremula
L., the herb layer of the belt was luxuriant and grassy. The field was very
intensively invaded by S. annuus, and in addition V. arvensis, A. spica-venti
and C. cyanus were found to occur.

The west edge of field F;, 6 ha in area, adjoined a shelterbelt about
30 m wide, consisting chiefly of Robinia pseudaccacia L., Quercus sp. and
Sambucus nigra L.; the herb layer of this belt also is grassy. Field F,, and
also the following field, were only slightly invaded by weeds.
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Field F,, 1.5 ha in area, adjoined wasteland on one side and on the other
ran parallel to the wayside grass verge.

The remaining sides of the fields adjoined other crops. All the fields
had similar soil conditions (light ¢layey sand).

METHODS

Captures of leafhoppers were made by means of a biocenometer with
a sampling area of 0.25 m? (Gromadzka, Trojan 1967), from the beginning
of May to the end of June at ten-day intervals and also once after the rye
had been ‘harvested, which in the case of fields F,, F, and F, took place
during the last ten-day period of July, and in field F, in the third ten-day
period of August. The leafhoppers were caught in the herb layer of the shelter-
belts and wasteland and in the rye fields at three distances from the belts
and the wasteland: on the edge of the fields at distances of about 3—5 m,
50 m and 150 m. One sample consisted of one cast of the biocenometer
(0.25 m?; 10 samples were taken at each of the distances.

Supplementary sampling was also carried out with an entomological net;
25 sweeps of the net constituted one sample.

A total of 880 samples were taken with the biocenometer, obtaining 3538

individuals, and 880 samples with I:he entomological net, obtaining 1131 in-
dividuals (Tab [ and II).

Number of leathopper species (Homoptera, Auchenorrhyncha) on rye fields detemined
by means of a biocenometer and entomological net

Tab. 1

Biocenometer J Entomological net

fields
H . & .

R T Ry TR A L o [ F il o]

Javesella pellucida (F.) T D S S M A R B g

Delphacidae 99 2 1 - 3 - 1 3 3

Philaenus spumarius L. 3 17 - - 4 1 - ~

Cicadella viridis (L.) ~ 1 - - - - - -

Empoasca sp. 2 4 2 4 1 6 ~ 1
Eupteryx atropunctata (Goeze) - - 2 1 - - o i

Aphrodes histrionicus (F.) 99 | 176 - - - - - -

Macrosteles laevis (Rib.) 44 17 1 701 80 18019 1Ts.. T 2 11
M. quadripunctulatus (Kbm.) dd | 6 3 1 1 4 1 2 ol

Macrosteles sp. 99 651 529 .1 .76 18 | 46 | 96 | 16 | 14
Macrosteles sp. larvae 42 | 997 2 64 | 21 |287 - 3.6L |

Psqmmotettix alienus (Dahlb.) 36 54 61 6 4 3 15 1

Hardya tenuis (Germ.) 3 1 - 1 - - - 2
Jassargus flori Fieb. - 1 - - - g - - |

Turrutus socialis F1. - - - - - - ~ 1

Not determined individuals 2 6 5 4 4 2 2 3 1
Total 356 12505 | 232 | 126 |103 | 480 | 61 | 100 ]
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Number of leathopper species in the herb layer of shelterbelts (F,, F,, F,) and waste-

land (F,) collected by means of a biocenometer and entomological net

B

Tab. II
Biocenometer Entomological net
Species F—Fl A | F. 08 % e ] 7.
- - t

Javesella obscurella (Boh.) - - 1 e - - - -
J. spinosa (Boh.) 3 - 1 - 1 - 8 -
J. pellucida (F.) 22 3 5 2 18 4 19 6
Muirodelphax exiquus (Boh.) - - - ~ ~ - o T b

Muirodelphax sp. j ~ ~ - - 1
L aodelphax elegantulus (Boh.) 2 - ~ - - -~ - -
Paraliburnia lugubrina (Boh.) 5 - - ~ - - - -
Dicranotropis hamata (Boh.) a - - - 2 - 1 —~
Ribautodelphax sp. - - - - 1 - - ~
Philaenus spumarius (L.) - - 1 - 1 2 - 1
Neophilaenus lineatus L. - 1 - - - ~ - 2
Oncopsis tristis Zett, - 5 - “ s 18 - -
O. flavicollis L. - 4 - ~ - 15 - 2
Eupelix cuspidata F. ~ 1 - - - - - ~
Aphrodes bicinctus Schrk. - - ~ - 1 - ~ 2
A. albifrons L. w1 Lo 8 - - -~ - 4 -
A. histrionicus (F.) mial 8 1 ~ 2 = 1 -
A. flavostrigatus Don. - a 1 - - - - -
Aphrodes sp. 9q “ e 2 - - 1 - 1
Cicadella viridis L. - - -~ ~ - - 4 -
Dicranoneura citrinella Zett. 1 - - - s 0 P # -
Dicraneura variata Hardy. - 4 - —~ - 5 - 6
Empoasca pteridis (Dhlb.) ~ - - - - 1 - -
Empoasca sp. ~ - - 1 1 3 1 4
Eupteryx atropunctata (Goeze.) -~ ] ~ ~ - ~ 2 1
E. vittata L. - - - - - - - 2
Balclutha punctata (Thunb.) 2 - -~ 11980 1. '8 8 1
Delthocephalus pulicaris F all, 2 - - - 2 - 5 | 13
Macrosteles laevis (Rib.) 8 G E 31 86 0k 1T 4 | 32 8
Recilia coronifer Marsh. ~ — 2 - - - - -
Doratura stylata Boh. - - - - 2 - - 3
D. homophyla F1l. - - ~ 1 - - = 3
Allygus mixtus F. - 1 1 - - ~ ~ ~
Allygidius commutatus Scott. - ~ 1 ~ - - 1 -
Hardya tenuis Germ. - = 1 ~ 2 - - ~
Elymana sulphurella Zett. —~ - 1 - ] - - -
Cicadula quadrinotata F. - - 18 7 1 - 12 -
Streptanus sordius Zett. - 2 3 sl s - - ~
S. aemulus Kbm. - - 1 - - - ~ -
Psammotettix confinis Dhlb. - - - 3 - -~ - 5
Jassargus pseudocellaris F1l. - - ~ - 1 - = -
J. flori Fieb. 31 - - 1 6 - - 2
Arthaldeus pascuellus F all. 3 1 1 - - 1 » 4
Turrutus socialis F1l. - - —~ 1 - - - | 37
L arvae and adults non determined o4 |12 4 14 3 1 24 4 9 19
Total 136 | 48 1 68 T 58 |119 | 63 IIOB k132
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SPECIES COMPOSITION

The leafhopper communities in the fields examined are poor in respect
of the number of species. Four species occurred on all the fields: Javesella
pellucida (F.), Macrosteles laevis (Rib.), M. quadripunctulatus (Kbm.), P sammo-
tettix alienus (Dahlb.) and also Empoasca sp. (Tab. I). The mentioned four
species are eurytopic species, mainly characteristic of grass biotopes.

Javesella pellucida. In certain districts it occurs in large numbers on
cereals (Jiirisoo 1964, Emmrich 1966), and sometimes causes serious
damage by carrying virus diseases. Damage has been recorded as being due
to this species in Finland (Nuorteva 1958), in Sweden (Lindsten 1961),
in Great Britain and Czechoslovakia (Dlabola 1961).

Macrosteles laevis. This is a very active species requiring large amounts
of food. When conditions are favourable it produces several generations during
the year (Jiirisoo 1964). During periods of mass appearance, which usually
occur after hot summers, its feeding depredations cause a reduction in cereal
crop yield. It is a vector of virus diseases of some plants. Schnauer (1923)
found that mass appearances of this species can occur only in regions where
the July isotherm is + 17.5°C, and mean annual rainfall does not exceed
600 mm. Damage caused by M. laevis has been recorded in Hungary, Germany
an Sweden (Jiirisoo 1964). In Polish literature facts are recorded of the
occurrence of M. laevis on cereals, which underwent destruction (G aje w-
ski 1961). Mass occurrences of this species take place every few years
in Poland, particularly in the south. In 1968, after a mild winter and a warm
and dry spring, mass occurrence of M. laevis was found in some regions,
causing damage and even almost complete destruction of cereals (chiefly
oats and rye) in many fields (Nowacka 1968).

Macrosteles quadripunctulatus. It occurs particularly frequently on grass
boundary paths (Gajewski 1961).

Psammotettix alienus. Usually occurs on cultivated and ruderal plants
(Jirisoo 1964). In East and South Kurope is it known to be a vector of
virus diseases of wheat (Dlabola 1961). During a period of numerous occurr-
ence this species causes reduction of over 70% in crop yield in some wheat
fields in Czechoslovakia (Dlabola 1961).

Empoasca sp. The majority of the several individuals found were females,
while the remainder were so damaged that it was impossible to identify them.
Species of the genus Empoasca occur mainly on root crops (Afscharpour
1960), and had usually accidently reached the rye field from the neighbouring
potato fields.

The fields examined, as already mentioned, differed from each other as
to the degree of invasion by weeds; more species were found on the worse
invaded fields (F, and F,) (Tab. I) than on those far less weedy (F, and F,).
Aphrodes histrionicus (F.) occured only on fields ¥, and /,. Among the weeds
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growing in these fields was Scleranthus annuus, which was particularly
abundant in field F,. A. histrionicus occurred most numerously in this field.
During the period of occurrence of the maximum numbers of the larvae of
this leafhopper they were observed to feed on Scleranthus annuus. There are
no accurate data available on the host plants on this species. Szulcze w-
s ki (1933) found it on different plants [on Betula sp., Thymus vulgaris L.,
Calluna vulgaris (L.)], Schiemenz (1964) in different habitats (in a forest,
in the herb layer of shelterbelts, in meadows). Near Turew A. histrionicus
was found to occur in small numbers in the herb layer of shelterbelts (Tab. II).

It was also in fields F, and F, only that several individuals of Philaenus
spumarius (L..) were found. The remaining species of leafhoppers occurred
sporadically in the material collected.

The data given by Jiirisoo (1964) show that in Sweden J. pellucida,
Macrosteles sp. (chiefly M. laevis), Ph. spumarius and Doliotettix pallens
Zett. occurred on all cereals. Afscharpour (1960) found very small numbers
of J. pellucida and Ph. spumarius to occur on rye in Schleswig-Holstein.
Schiemenz (1964) found small numbers of the following species on rye:
J. pellucida, Ph. spumarius, Psammotettix alienus, Hardya tenuis (Germ.),
Euscelis plebejus Fall. and Macrosteles sp.; Emmrich (1966) — J. pellucida,

M. laevis, M. sexnotatus Fall. in greater numbers and singly Balclutha punctata
Thunb., Neophzlaenus lineatus L. and Ph. spumarius.

43 species of leafhoppers were found to occur (Tab. II) in the herb layer
of the shelterbelts and waste land, which from the floristic aspect were similar
to meadow biotopes. Twonspecies also encountered on rye were found on all
working stations in relatively large numbers, that is, J. pellucida and M.
laevis. In addition different species were caught in large numbers on each
station: in the herb layer of the edge of the forest — Balclutha punctata, in
the herb layer of the shelterbelt to which field ¥, was adjacent — Dicraneura
variata Hardy and Oncopsis tristis Zett. and O. flavicollis L. (the species
mentioned belonging to the genus Oncopsis Burm. feed on Betula sp. which
forms the, chief component of the shelterbelt near field F,), in the herb layer
of the shelterbelt near field F, — Cicadula quadrinotata F., and [Turutus
socialis Fl. occurred in relatively large numbers on the vegetation covering
the wasteland.The species composition of the leafhopper communities examined
by means of entomological net and biocenometer is similar, and all of them,
except Psammoteitix alienus and Macrosteles quadripunctulatus, occurred
among the species found on rye fields, in the herb layer of shelterbelts and
on wasteland.

QUANTITATIVE RELATIONS

The clearly dominating species on all ryefields was Macrosteles
laevis, which formed from about 50-90% of all the individuals collected
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(Tab. III)'. Apart from this species, Aphrodes histrionicus and Psammotettix
alienus occurred relatively numerously on field F,, A. histrionicus on field F,
and P. alienus on field F,. Among the leafhoppers observed on cereals by
Jirisoo (1964). and on rye by Emmrich (1966) the decidedly dominating
species was Javesella pellucida. This species occurred in very small numbers
on rye fields in the Turew district during the study period.

Domination relations in leathopper communities on rye fields +_, 1
Percentage of domination
Most numerous species | ) :
F, F, F, By |

J. pellucida 5.0 0.4 0.4 4.7

A. histrionicus 4 4 5.0 00 0.0
| Macrosteles sp. 53.5 89.1 69.4 81.8

P. alienus 10.1 2.1 26.3 4.7
| 1

The use of a biocenometer made it possible to calculate the number of
insects on a given unit of area. The density of leathoppers varied greatly
in different fields and in different places in the fields, and also varied in
time (Tab. IV). There are also considerable differences in densities in different
fields during the same time; e.g. maximum density on field F, was about
240 individuals/m? during the second ten-day period of June, but on field F,
was about 2 individuals/m?. Heikinheimo and Raatikainen (1962)
found over 500 individuals/m* of J. pellucida on rye.

The densities of leafhoppers in the herb layer of shelterbelts and wasteland
are far higher than the densities found on the rye fields (Tab. IV). Maximum
density, about 21 individ./m? was found in the herb layer of the edge of the
forest during the third ten-day period of June. During this period there were
about 6 individ./m? in the herb layer of the shelterbelt adjacent to field F,,
and in the same layer of the belt near field F,, similarly to the wasteland, about
10 individ./m?.

The' densities of leafhoppers calculated in other habitats exhibit very
great differences within the limits of a similar type of vegetation, e.g.
Andrzejewska (1961) in meadows in the Kampinos Forest found mean
density of about 120 individ./m? (maximum density was about 2000 individ./m?.
temane (1958), however, observed far lower densities of leafhoppers, e.g.

1In the material under discussion several males were found of the species M. qua-
dripunctulatus, the females of which species cannot be distingnished from the females
of M. laevis, Since, however, the number of males of M. gquadripunctulatus was small in
relation to M, laevis, for the sake of simplicity all quantitative conclusions in rela-
tion to species of the genus Macrosteles Fieb. were drawn from the sum total of these
two species, and they were referred to as Macrosteles sp.
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Densities of leafhoppers (individuals/m? in the herb layer of shelterbelts, wasteland
and in the fields adjoining them

Tab. IV
¥ W 3 —T
May J June [July l Aug.:Il
Station | ten-day periods X
' o W I bl ol gl I 77 } 11
herb layer of edge
of wood 6 2 4 8 8 21 3 7
edge of field - - - 1 9 6 4 4
F, | 50 m from edge
near wood - - - 20 18 17 6 13
150 m from edge
near wood | - - - 38 10 s 5 12
L F | | | .r | 3 | E ]
herb layer of
shelterbelt 1 - 2 3 3 R AR 3
edge of field |
7 near shelterbelt - - | - 1 15 2 4 4
; 50 m from edge
near shelterbelt - - | 93 |208 |243 32 3 114
I 150 m from edge \
, near shelterbelt . - —~ 60 | 213 | 108 20 2 81
| i st Bt b
herb layer of ,
shelterbelt 2 - 1 2 4 10 3 4
edge of field
near shelterbelt - - 6 6 - 3 2 2
A 50 m from edge | -
near shelterbelt - - - 1 1 3 34 8
150 m from edge
near shelterbelt - - - - 2 3 26 6
 S— i —-— ! L ! = H | g i ' ——
wasteland 1 - 1 2 7 10 4 4
,edge of field |
near wasteland - - - 1 18 8 6 7
Fa | 50 m from edge
near wasteland ~ - 5 3 38 9 3 12
150 m from edge
near wasteland ~ - - 6 78 12 S | 19
J Rtrec K - Sahon ARVt et i I g 2
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their maximum density on the vegetation growing on an old airfield was about
7 individ./m? and about 30 individ./m? on a meadow of the Lolieto-Cynosure-
tum latetosum type. |

There are in addition considerable differences in the densities of the
same species in different years. Wiegert (1964) found a maximum density
for Ph. spumarius of about 10 individ./m? in one year and about 25 individ./m’
the following year. Maximum density of leafhoppers (adults) occurring on
potato fields near Turew in August 1965 was about 46 individ./ m’ In 1968
maximum density during the third ten-day period of August was about 260
individ./m? (65 imagines + 195 larvae) (Gromadzka in press).

Some authors, without giving densities, express abundance of leafhoppers
by the number of individuals found for a given number of sweeps with an ento-
mological net. For instance Afscharpour (1960) encountered unusually
low numbers on rye of 0.5 individuals per 50 sweeps of the net, whereas on
potatoes the figure was approx. 80 individuals per 50 sweeps. Nowacka
(1968) found about 4500 individuals of M. laevis per 50 strokes of the net on
some winter rye plantations in south Poland in May 1968. In my own investiga-
tions for the second ten-day period of June in field F, there were about 20 leaf-
hoppers per 50 sweeps of the net.

Variations in numbers of the most numerously occurring species during the
study period were traced in field I, (Tab. V, Fig. 1), as the maximum densities
occurred in this field.

Macrosteles sp.: Single adult individuals were found during the first and
second ten-day period of May (density below 1 individ./m?. During the third
ten-day period of May larvae appeared in large numbers (about 70 individ./m?,
reaching maximum numbers during the first ten-day period of June (about
110 individ./m?). A smaller number of larvae of I and Il stage than of the older
ones were found in the material collected; the very small size of the larvae
in the first stages of development made it difficult to descry them among
plants and therefore not all of them were collected, hence the densities given
are lower than the real figures. As the larval development of M. laevis lasts
from 20 to 30 days (Nowacka 1968) the first larvae must have hatched as
early as the first ten-day period of May.

Adult insects occurred in the largest numbers (about 140 individ./m?
during the second ten-day period of June. Their number abruptly decreased
within the following ten days; during this period the leathoppers migrated to
other cultivated habitats (Afscharpour 1960). Single individuals were found
on stubble immediately after the rye had been harvested. It was only in field
F, that the density of Macrosteles sp. was about 30 individ./m? at distances
of about 50 and 150 m from the shelterbelt (Tab. 1V). The harvest was very
late — during the third ten-day period of August — in this field. At this time
the field was uniformly covered with young rye plants which had sowed them-
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Densities of dominating species of leafhoppers (individuals/m? in field F,

Tab. V
MayT June l July
g Distance from Developmental | ten-day periods
T shelterbelt stages P
Bk 4 J 7 1
edge of field imagines 13 1 1
larvae ~ - -
50 m - imagines 197 6 ]
Macrosteles sp. larvae 35 " -
150 m imagines 88 4 1
larvae 6 . o
|
edge of field imagines - - -
larvae - - -
50 m Imagines 1 3 -
P. alienus larvae 9 e %
150 m imagine s 3 1
larvae 3 -~
edge of field imagines ~ -
larvae " ™
50 m imagines 1 o
A. histrionicus larvae 4 -
150 m imagines ] -
larvae 5 -
mE‘
=
S
=
5
len-day
Il period

June

Fig. 1. Variations in numbers of Macrosteles sp. in field F, (mean value for distances

of about 50 and 150 m from shelterbelts)

l — larvae, 2 — males, 3 — females
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selves in July. The leafhoppers thus found exceptionally good food conditions
during this period and their relatively great density in comparison- with
densities during the preceding periods must be attributed to this fact.

Adult insects in field F, appeared abundantly during the first ten-day
period of June, their numbers exceeding the number of larvae occurring per
square metre during the preceding ten-day period, and even the maximum
number of larvae (Fig. 1). [t can be assumed that the technique used to collect
the leafhoppers tended to create this result; as already mentioned, collecting
 operations did not completely remove the larvae and the densities obtained
were underestimated. Thereis an additional factor here — that is, the duration
of the different stages of development. The likelihood of catching the imago
stage, which lasts longer, is greater than it is for the larval stage, which lasts
a shorter time. Karg and Trojan (1968) encountered a similar phenomenon
during their observations of the variations in numbers of the Colorado beetle.
The numbers of stage L, appeared to be greater than those of laryae of the«
earlier stages. It was not until the duration of the various stages was examined
that it was possible to convert the existing proportions to the real values.

During the initial period of appearance of adult insects the number of
males exceeded the number of females by almost three times (Fig. 1), but
during the subsequent periods the number of males and females was almost
equal. Jirisoo (1964), when examining a population of Macrosteles sp. on
oats, observed that there were more males in the population in early summer,
and more females later on. Schiemenz (1964). states that in the case of
leafhoppers males usually hatch first, and females about 10 days after them,
but that males die earlier than females.

As mentioned above, during the growing season there may be several
generations of M. laevis, mainly depending on favourable climatic conditions
(Jirisoo 1964). Different numbers of generations have been found in different
European countries: in Sweden M. laevis has several generations during the
year, in Finland one, in Gern:;any usually two, exceptionally three, generations
(Kontkanen 1953, Jirisoo 1964). In Poland this species produces from
two to “three overlapping generation'é' every year. lhe period during which
females lay eggs is very long and sometimes lasts until the end of October
(Nowacka 1968). Different authors find different stages of development.
In Germany Remane (1958) found hibernating eggs, in Illinois adult indivi-
duals also hibernated (De L.ong 1948) and in Sweden eggs (Jiirisoo 1964).
Nowacka reports (1968) that eggs are the hibernating form in Poland. Near
Turew adult insects were observed on winter corn on sunny days in March
1966, they were thus individuals which had survived the winter.

Psammotettix alienus: I arvae and imagines occurred in field F, in low
densities .in June. Single adult individuals were found on stubble. This species
hibernates in the form of eggs; the number of generations varies during the
season (Jirisoo 1964).
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Aphrodes histrionicus: | arvae appeared during the third ten-day period
of May, reaching maximum numbers during the first ten-day period of June
(8 and 14 individ./m? at distances of about 50 and 150 m from the shelterbelt
(Tab. V). Adult insects appeared during the second ten-day period of June;
they reached maximum numbers in the third ten-day period (19 and 12

individ./m?.

DISTRIBUTION OF LEAFHOPPERS IN A FIELD DEPENDING
ON DISTANCE FROM THE SHELTERBELT

The numbers of leafhoppers varied similarly everywhere depending on
difference in distance from the shelterbelt and from wasteland (Tab. IV, Fig. 2);
the lowest mean densities occurred on the edge of the field near the shelterbelt.
In the field adjoining wasteland the maximum mean density was found at
a distance of about 150 m from the wasteland, similarly to the situation found
in the potato fields adjacent to shelterbelts (unpublished materials). In the
case of rye fields adjacent to shelterbelts maximum numbers were found at
a distance of about 50 m from the shelterbelts and decreased slightly at greater
distances. Bonkowska (1970 ) found similar distibution for certain

species of Carabidae, and termed this distribution ““zonal pattern”.

O
f a
g
2
&
Shelterbelt  Edge 50 100 m
Wasteland

Fig. 2. Percentage distribution of numbers (maximum numbers were taken as 100%)
of leathoppers in fields

a — near shelterbelts, b — near wasteland

Melni¢enko (1949) considers that shelterbelts exert a distinct influence
on the numbers of leafhoppers by changing the microclimatic conditions near
the belt; xerophilous species increase in numbers, and mesophilous species
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decrease in number with increasing distance from the shelterbelt. Calculation

was made from the data obtained from the Agrometeorological Department of
the Institute of Agroecology, Polish Academy of Sciences in Turew, of the
mean maximum temperature from May to August 1967 prevailing at a height
of 20 cm above the ground in field F,. These values are as follows; on the
edge of the field near the shelterbelt — 22.7°C, at a distance of about 50 m
24.1°C and at a distance of about 150 m 23.8°C. The warmest zone is thus
situated at a distance of about 50 m from the shelterbelt (here also wind
velocity is least — Jaworski 1962) and the greatest abundance of leaf-
hoppers was found in this zone. It follows from this that the species occurring
on rye, in particular Macrosteles sp. are thermophilous species.

The reason for such distribution of leafhoppers in the field should also
be sought in the action of biocenotic factors. The numbers of parasitic
Hymenoptera decrease with an increase in distance from the shelterbelt
(Trojan 1966). For these insects the shelterbelt is a place for hibernation
and it creates good conditions for reproduction. It is possible that grass
verges and wasteland play a similar role for these insects and therefore
the numbers of leafhoppers in a field not adjacent to a shelterbelt are distribut-
ed similarly,‘except that density on the edge is relatively higher (Tab. IV,
Fig. 2). Temperature in a field not influenced by a shelterbelt is not so dif-
ferentiated and exerts a relatively small influence on the numbers of these
insects.

The results presented are contrary to those obtained by Afscharpour
(1960). When investigating the numbers of bugs (Heteroptera) and leafhoppers
on different crops he found that numbers decrease with increasing distance
from the edge to the middle of fields. This is particularly strikingly evident
in fields bordered by fences or woods. Afscharpour explains this by
saying that in Schleswig-Holstein it is warmer nearer shelterbelts and on the
edge of forests, which attracts the insects, and that many insects hibernate
near shelterbelts and migrate from there into the interior of fields. It would,
however, seem that these statements may be correct in relation to bugs only,
since leafhoppers occurred in unusually small numbers, making such generaliza-

tions impossible.

SUMMARY RESULTS

1. Ten species of leafhoppers, among which Macrosteles laevis decidedly
dominates, occur on rye fields in the Turew vicinity (Koscian administrative
district).

2. A total of 43 species were found to occur in the herb layer of shelter-

belts; Macrosteles laevis and Javesella pellucida dominate.
3. The number of species and numbers of leafhoppers increase together

with increased invasion of the fields by weeds.
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4. Two species — Macrosteles quadripunctulatus and Psammotettix alienus

— were found solely on rye fields.

1n

5. Densities of leafhoppers differed considerably on different fields.
6. Densities of leafhoppers in shelterbelts were far smaller than densities

fields.

7.Maximum numbers of leafhoppers are found at a distance of 50 m from

shelterbelts in fields lying near the latter, and minimum numbers on the edge
of fields near the shelterbelts.

10.

11.

12.

13.

The author wishes to express her thanks to Mgr I. Dworakowska for identyfying
the Fulgoroidea.
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WYSTEPOWANIE SKOC ZKOW (HOMOP TERA, AUCHENORRHYNCHA)
NA ZYCIE UPRAWIANYM PRZY ZADRZEWIENIACH SRODPOLNYCH

Streszczeni e

Celem pracy bylo poznanie skladu gamnkowego, okresélenie zageszczenia domi-
nujgcych gatunkow oraz zbadanie rozkladu Hczebnosci skoczkéw (H omoptera, Auchenor-
rhyncha) na uprawach zyta w réznych odleglosciach od zadrzewiefi érédpolnych
1 w runie tych zadrzewien.

- Na wszystkich polach wystepowaly cztery gatnki skoczkéw: Javesella pellucida
(F.), Macrosteles laevis (Rib.) (gatnek ten dominowal na wszystkich polach stano-
wigc ponad 50% wszystkich zebranych osobnikéw, tab. III), M. quadripuncwmlatus (Kbm.)
i Psammotettix alienus (Dahlb.) (tab. I). Na polu F,, najbardziej zachwaszczonym,
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znale ziono najwiecej gatunkow. Na polach I"'1 i F,,na ktérych wsréd chwastéw r6 st
Scleranthus annuus L. wystepowal Aphrodes hzs:‘.rwmcus (F.).

W runie zadrzewien i nieuzytku stwierdzono wystepowanie 43 gatunkéw skoczkow
(tab. II). Dominowaly wéréd nich spotykane w zycie M. laevis i J. pellucida. Sposréd
gatunkéw stwierdzonych na polach zyta, w runie zadrzewien i nieuzytku spotkano
wszystkie z wyjgtkiem M. quadripunctulatus i P. alienus.

Z ageszczenia skoczkéw byly bardzo rézne na rdéiznych polach, w réznych ich
punktach i zmienialy sie w czasie (tab. IV). Najwyzsze zageszczenie stwierdzono
na polu F, w drugiej dekadzie czerwca — okolo 240 osobnikéw/m? w odleglosci okolo
50 m od zadrzewienia; w tym samym czasie zageszczenie na polu F; wynosilo okoto
2. osobniki/m?2, Zageszczenia skoczkéw w runie zadrzewief i nieuzytku sg znacznie
nizsze od zageszczen stwierdzonych na polach zyta (tab. IV). Dynamike liczebnosci
najliczniej wystepujacych  gatunkéw w badanym okresie przesledzono na polu F,
(tab. ¥V, fig. 1)

Liczebnosé skoczkéw w zaleznoéci od zmiai odleglosci od zadrzewien i od
nieuzytku zmieniata sie¢ wszedzie podobnie (tab. IV, fig. 2). Najnizsze Srednie za-
geszczenia wystepowaly na skraju pol. W przypadku pél lezgcych przy zadrzewie-
niach najwyzsze liczebnosci byly w odleglosci okoto 50 m od zadrzewieh i zmniej-
szaly sie nieco w odleglodciach dalszych. Natomiast na polu sgsiadujgcym z nie-
uzytkiem, najwyzsze $rednie zageszczenie bylo w odleglosci okolo 150 m od nie-
uzytkn. Obliczono drednig temperature maksymalng od maja do sierpnia panujgcg na
wysokosci 20 cm nad ziemig w réznych odleglosciach od zadrzewienia. N ajcieplejsza
strefa znajduje sie w odleglosci okoto 50 m od zadrzewienia i tam stwierdzono naj-
wyzsze liczebnosci skoczkdw.
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