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TliE OCCURRENCE 
OF I..l~AFHOPPERS (HOMOPTERA, AUCHENORR!IYNCHA) 

ON RYE GROWN NEAR SHEL TERBEL TS 

(Ekol. Pol. 18:291-306). Ten species of leafhoppers, 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/ m2; densities in shelterbelts - 21 indivi­

duals/ m2• A shelterhelt affects the distribution of leafh~ppers in the field adjacent to 

it: numbers are lowest at the end of the field near the shelterhelt, and highest at a distance 

of about 50 m from the latter. 

1'he purpose of tile 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 conc~rned with the quantitative relations 

prevailing in leafhopper communities living in habitats with herb vegetation 

refer to meadows (K on tkane n 1950, L innavouri 1952, Rem a ne 1958, 

}\ n d r z e j e w s k a 1961, 1965). L·eafh opper communities on wheat, oats and 

barley in Sweden have been described by J ti r is o o ( 1964). In (;errnany observa­
tions of leafhoppers in cultivated fields were made by A f s char pour (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 (Nu or t e v a 1958, l in d s ten 

1961 , D 1 a b o 1 a 1 961). 
A !though references are made in Polish literature to the OCCWTence of 

some species of leafhoppers on cereal crops and of the possibility of these 

insects causing damage ( G a j e w ski 1961, Now a c k a 1968) they are not 

supported by any extensive ecological studies. 

The basis for definition of the part played by organisms in a given hio­

cenosis is a knowledge of their density. Data on this subject found in literature 

refer primarily to different grassland habitats (Re mane 1958, A n dr z e j e w­

s k a 1961, W i e g e r t 1 Q64). H e i k i n h e i m o and R a at i k a i ne n ( 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 leafhoppers in potato 

fields was determined (Gro mad z k a in press). 
Me In i ~en k o ( 1949) published a comprehensive elaboration of the in­

fluence of shelterbe.lts on the numbers of insects, including leafhoppers 

occuiTing in adjacent areas (for the regions near the Volga and on its eastern 

side). Analysis of the distribution of bugs (H eteroptera) and leafhoppers on 

cultivated fields surrounded by hedges and adjoining shelterbelts in Schleswig­

Holstein was made by Af se harp our (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 (~est 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 spic a-venti (L.). Other weeds occurring in 

small numbers included Scleranthus annuus L., P olygonum convolvulus L., 
Viola arvensis MuiT. and Centaurea cyanus L. . 

The south-west edge of field F 2 , 2 ha in area, adjoined a shelterhelt about 

20m wide. The tree stand consisted mainly of Betula sp. and P opulus 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. arve nsis, A. spica-venti 

and C. cyanus were found to occur. 
The west edge of field F 3 , 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 3 , and 

also the following field, were only slightly invaded by weeds. 
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Field F
4

, 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 clayey sand). 

METHODS 

Captures of leafhoppers were made by means of a biocenometer with 
a sampling area of0.25 m2 (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 F17 F2 and F4 took place 
during the last ten-day period of July, and in field F 3 in the third ten-d.ay 
period of August. The leafhoppers were caught in the herb layer of the shelter­
belts and waste land 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 m2); 10 samples were t~ken a~ 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 biocenorneter, obtaining 3538 
indiv.iduals, and 880 samples with the entomological net, obtaining 1131 in­
dividuals (Tab. I and ID. 

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

Tab. I 

" 
Biocenometer Entomological net · 

fields . 

Fl F2 F3 F. Fl F2 Fl F. . 
. lavesella pellucida (F.) 18 11 1 6 5 1 ' 1 4 

Delphacidae 2 1 - 3 - I 3 3 
' ?~ 

P hilaenus s pumarius L. 3 17 - - 4 I "- -
Cicadella viridis (L.) - 1 - - - - - -
Empoasca sp. 2 4 2 4 1 6 - 1 
Eupteryx atropunctata (Goeze) - - 2 I - - - 1 
Aphrodes histrionic us (F.) 99 176 - - - - - -
Macrosteles laevis (Rib.) &J 77 701 80 18 19 75 21 11 
M. quadripunc tulatu s (K bm .) c!cf 7 6 3 1 1 4 2 -
M acrostele s sp. 99 65 529 76 18 46 96 16 14 
Macrosteles sp. larvae 42 997 2 64 21 287 - 61 
Psqmmotettix alienus (D ahlh.) 36 54 61 6 4 3 15 I 
Hardya tenuis (Genn.) 3 I - 1 - - - 2 
I assargus flori Fie b. - 1 - - - - - - • 

Turrutus socialis Fl. - - - - - - - 1 
Not detennined individuals 2 6 5 4 2 2 3 I 

, 
Total 356 2505 232 126 103 480 61 lOO 

. 

https://ten-d.ay
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Number of leafhopper species in the herb layer of shelterhelts (F1 , F 3 , F 3) and waste­
land (F4) collected by means of a biocenometer and entomological net 

Tab. 11 

Biocenometer Entomological net 
Species 

Fl F2 Fl F4 Ft Fl Fl F4 
I 

1ave sella obscure lla (Bob.) -I - 1 - - - - -
1. spinosa (Bob.) 3 - 1 - 1 - 8 -
). pellucida (F.) 22 3 5 2 18 4 19 6 
Muirodelphax exiquus ( Boh.) - - - - - - - 12 
Muirodelphax sp. . - - - - 1 
L aodelphax elegantulus (Boh .) 2 - - . - - - - -
faraliburnia lugubrina (Boh.) 5 - - - - - - -
Dicranotropis hamata (Boh.) 3 - - - 2 - 1 -

..., Ribautodelphax sp. - - - 1 - - -
Philaenus spumarius (L.) - - 1 - 1 2 - 1 
N eophilaenus lineatus L. - 1 - - - - - 2 
Oncopsis tristis Zett. - 5 - - - 18 - -
0. flavicollis L. . - 4 - - - 15 - -
Eupelix cuspidata F. - 1 - - - - - -
Aphrodes bicinctus Schrk. - - - - l - - 2 
A. albifrons L. - 4 - - - - - -• 
A. histrionic us (F.) - 3 l - 2 - 1 -
A. flavostrigatus Don. - - l - - - - -
Aphrodes sp. ~~ - - 2 - - 1 - 1 
C icadella viridis L. - • - - - - - 4 -
Dicranoneura citrinella Zett. I - - - 5 - - -. 

Dicraneura variata Hardy. - 4 - - -
( 

5 - 6 
Empoasca pteridis (Dhl_b.) - - - - - 1 - -
E mpoasc a sp. - - - 1 1 3 1 4 
Eupteryx atropunctata (Goeze.) - 1 - - - - 2 I 
E. vittata L. - - - - - - - 2 
B alclutha punctata (Thunb.) 2 - - I 30 5 8 l 
Delthocephalus pulicaris Fall. 2 - - - 2 - 5 13 
M acrostele s laevis (Rib.) 8 ~ 6 13 36 17 4 32 8 
Recilia coronifer Marsh. - - 2 - - - - -
Doratura stylata Boh. - - - - 2 - - 3 
D. homophyla Fl. - - - 1 - - - 3 
A llygus mixtus F. - I 1 - - - - -
Allygidius commutatus Scott. - - 1 - - - I -
H ardya te nui s Germ. - - 1 - 2 - - -
Elymana sulphurella Zett. - - 1 - 1 - - -
C ic adula quadrinotata F. - - 18 7 1 - 12 -
Streptanus ~ordius Zett. - 2 3 - - - - -
S. aemulus Kbm. - - 1 - - - • - -
Psammotettix confinis Dhlb. - - - 5 - - - 5 
1 assargus pseudoce llaris Fl. - - - - I - - -
1. flori Fie b. 31 - - 1 6 - - 2 
Arthaldeus pascuellus Fall. 3 1 1 - - 1 - 4 
Turrutu s socialis Fl. - - - 1 - - - 37 
Larvae and adults non detennined 54 12 14 3 24 4 9 I9 

Total 136 48 68 58 119 63 103 132 
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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: ·]avesella 

pellucida (F.), Macrostele·s laevis (Rib.), M. quadripunctulatus (Kbm.), Psammo­

tettix alienus (Dahlb.) and also Empoasca sp. (Tab. 1). The mentioned four 

species are eurytopic species, mainly characteristic of grass biotopes. 

!avesella 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 (Nu or te v a 19~8), in Sweden (L in d s t e n 1961), 
in Great Britain and Czechoslovakia (D lab o la 1961). 

M acroste les laevis. This is a very active species requiring large amounts 

of food. When conditions are favourable it produces several generations during 

the year (J li r is o o 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. S eh na uer (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 litet:ature facts are .recorded of the 

occutTence of M. laevis on cereals, which underwent destruction (G aje w­

s k i 1961). Mass occurrences of this species take place every few years 

.in 'Poland, particularly in fhe south. In 1968, after a mild winter and a warm 

and dry spring, mass occurrence of M. laevis was found in some regions, 

caus:i{lg damage and even almost complete destruction of cereals (chiefly 
oats and rye) in many fields (Now a c k a 1968). 

M acrosteles quadripunctulatus. It occurs particularly frequently on grass 

boundary paths (G a j e w ski 1961). 
Psammotettix aliP.nus. Usually occurs on cultivated and ruderal plants 

(J ii r is o o 1 964). In East and South Europe is it known to he a vector of 

virus diseases of wheat (0 1 ab o 1 a 1961). During a period of numerous occuiT­
, 

ence this species causes reduction of over 70% in crop yield in some wheat 

fields in Czechoslovakia (D lab o la lQ61). 
E mpoasca 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 reacbed 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 1 and f 2) (Tab. I) than on those far less weedy (F3 and F 4). 

Aphrodes histrionic us (F.) occured only on fields f' 1 and } .. 2 • Among the weeds 
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grow.ing .in these fields was Scle ranthus annuus, which was particularly 
abundant in field F 2 • A. histrionicus occurred most numerous ly in this field. 
During the period of ~ccurrence 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. S z u l c z e w­

s k.i (1933) found it on different plants [on Betula sp., Thymus vulgaris L ., 
Calluna vulgaris (L.)], S c hie men z (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 shelterhelts (Tab. 11). 

It was also in fields F 1 and F2 only that several individuals of P hilaenus 
spumarius (L.) were found. The remaining species of leafhoppers occurred 
sporadically ~n the material collected. 

The data given by Jiirisoo (1964) show that in Sweden/. pellucida, 
Macrosteles sp. (chiefly M. laevis), Ph. spumarius and Doliotettix pallens 
Zett. oc~urred on all cereals. A f s char pour (1960) found very small numbers 

of /. pellucida and Ph. spumarius to occur on rye in Schleswig-Holstein. 
S c h .i em e n z ( 1964) found small numbers of the follow.ing species on rye: 
/. pellucida, Ph. spumarius, Psammotettix alienus , Hardya tenuis {Germ.), 
EuscelDs plebe jus Fall. and Macrosteles sp.; Em m r.i c h (1966) - I. pellucida, 
M. laev is, M. sexnotatus Fall. .in greater numbers and singly Bale lutha punc tata 
Thunb., Neophilaenus lineatus L. and Ph. spumarius. 

43 species of leafhoppers were found to occur (Tab. Ilr in t~e herb layer 
of the shelterbelts and waste land, which from the floristic aspect were similar 
to mea~ow biotopes. Twlt\spec.ie s also encountered on rye were found on all 
~orking stations in relatively large numbers, that is, /. pellucida ·and M. 
laevZ:s. In additio.n different species were caught in large numbers on each 

. . 

station: in the herb layer of the edge of the forest - Balclutha punc tata, in 
the herb layer of the shelterbelt to which field F2 was adjacent- Dicraneura 
variata Hardy and Oncopsis tristis Zett. and 0. <) flavicollis L. (the species 
mentioned helon·ging to the genus Oncopsis Burm. feed on Betula sp. which 
forms the. ~ief component of the shelterbelt near field F 2), in the herb layer 

_of the slielterbelt near field F 3 - Cicadula quadrinotata F., and /Turrutus 
soc.ialis F 1. occurred in relatively large numbers on the vegetation covering 
the wasteland. The species composition of the leafhopper communities e·xamined 
by means of entomological net and biocenometer is similar, and all of them, 
except Psammotettix alienus and Macroste le s quadripunctulatus, occurred 

' 

among the species found on rye fields, .in the herb layer of shelterbelts and 
on wasteland. 

, 

QU AN TIT ATIVE RELATIONS 

The clearly. dominating species on all ryefields was Macrosteles 
laevis, which formed from about 50-90% of all the individuals collected 

https://Twlt\spec.ie
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(Tab. 111) 1• Apart from this species, Aphrodes histrionicus and Psammotettix 

alienus occurred relatively numerously on field F 1 , A. histrionic us on field F 2 

and P. alienus on field F,. Among the leafhoppers observed on cereals by 
J ii r is o o (1964)- and on rye by Em m rich (1966) the decidedly dominating 

species was ! avesella pelluc.ida. This species occurred in very small numbers 
on rye fields in the Turew district during the study period. 

Domination relations in leafhopper communities on rye field s Tab. Ill 
. 

' 
Percentage of domination 

• Most numerous spectes 
Fl F'l F3 F4 . 

1. pellucida 5.0 0.4 .0 .4 4.7 
A. histrionicus 27.7 s.o O.D 0.0 

. 
Macrosteles sp. 53.5 89.1 69.4 81.8 
P. alienus 10.1 2.1 26.3 4.7 

The use of a biocenometer made it possible to calculate th e number of 

insects on a given unit of area. The density of · leafhoppers 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 densitie s in different 

fields during the ~ame time; e.g. maximum density on field F 2 was about 

240 individuals/ m2 during the second ten-day period of June, but on field F 3 

was about 2 individuals/ rn 2• Heikinheimo and Raatikainen (1962) 

found over 500 individuals/ m2 of /. 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 fie lds (Tab. IV). Maximum 

density, about 21 individ./ m2 
, 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./ m2
, in the herb layer of the shelterbelt adjacent to field F2 , 

and in the same layer of the belt near field F 3 , similarly to the wasteland, about 
10 .individ./ m2 

• 

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./ m2 (maximum density was about 2000 indiv.id. / m2). 

le mane (1958), however, observed far lower densities of leafhoppers, e.g. 

1 In the material under discussion several m ales were found of the species M. qua­
dripunctulatus, the females of which species cannot be distinguished from the females 
of M.· laevis. Since, however, the number of males of M. quadripunctulatus was small in 
relation to M. laevis, for the sake of simplicity all quantitative conclusions in rela-
tion to species of the genus M acrostele s Fie h. were drawn from the sum total of these 
two species, and they were referred to as Macrosteles sp. 

https://indiv.id
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Densities of leafhoppers (individuals/m2) in the herb layer of shelterbelts, wasteland 
and in the fields adjoining them 

Tab. IV 

May June July Aug • 
. 

Station ten-day periods X 

I 11 Ill I 11 Ill Ill Ill 

herb layer of edge 
of wood 6 2 4 8 8 21 3 7 

edge of field - - - 1 9 6 4 4 

Ft 50 m from edge 
near wood - - - 20 18 17 6 13 

150° m from edge 
near wood - - - 38 10 7 5 12 

. herb layer of 
shelter belt 1 - 2 3 3 6 5 3 

edge of field 
near shelterbelt - - 0 - I 15 2 4 4 

F'J 
50 m from edge 
near shelterbelt - - 93 208 243 32 3 114 

150 m from edge 
near shelterbelt . - - 60 213 108 20 2 81 

herb layer of • 

shelterbelt 2 - 1 2 4 10 ° 3 4 

edge of field 
near shelterhelt - - 6 6 - 3 2 2 

F3 50 m fro~ edge 
near shel terbel t - - - 1 1 3 34 8 

150 m from edge 
near shelterbelt - - - - 2 3 26 6 

wasteland 1 - 1 2 7 . 10 4 4 

~edge of field . 
near wasteland - - - 1 18 8 6 7 

F4 0 50 m from edge 
near wasteland - - 5 3 38 90 3 12 

150 m from edge 
near wasteland - - - 6 78 . 12 2 19 
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their maximum density on the vegetation growing on an old airfield was about 

7 individ. / m2 and about 30 individ./ m2 on a meadow of the Lolicto-Cynosure­

tum late to sum type. 
1 'here are in addition considerable differences in the densities of th e 

same species in different years. W i e ge rt (1964) found a maximum density 
for Ph. spnmarius of about 10 individ./ m2 in one year and about 2S individ./ m2 

the following year. Maximum density of leafhoppers (adults) oc c urring on 
potato fields near Turew in August 1965 was about 46 individ./ m2 

• In 1968 
maximum density during the third ten-day period of August was about 260 
individ./ m2 (65 imagines+ 1Q5 larvae) (Gromadzka in press). 

Some authors, without ~iving 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. Now a c k a 

(l Q68) 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 2 there ~ere about 20 leaf- ., 
hoppers per 50 sweeps of the net. 

Variations in numbers of the most numerously occurring species Juring the 

study period were traced in field F2 (Tab. V, Fig. 1), as the maximum densities 
occurred in this field. 

Macroste les sp.: Single adult individuals were found during the first and 

second ten-day period of May (density below 1 individ./ mZ). During the third 
ten-day period of May larvae appeared in lar~e numbers (about 70 individ./ m2), 
reaching maximum numbers during the first ten-day period of June (about 

110 individ./ m2). A smaller number of larvae of I and 11 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 (Now· a c k a 1968) the first larvae must have hatched as 
early as the first ten-day period of M ay. 

Adult insects occurred in the largest numbers (about 140 indivi<.i./ mZ) 
during the second ten-day period of June. rl'heir number abruptly decreased 

within the following ten days; during this period the leafhoppers migrate d to 

other c.ultivated habitats (,t\ f se harp our 1960) . Single individuals were found 

on stubble immediately after the rye had been harvested. It was only in field 
f 3 that the density of Macrosteles sp. was about 30 individ. / m2 at distances 
of about 50 and 150 m from the she1terbe1t (Tab. IV). 1 'he 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/ml') in field F 2 

Tab. V 

May June July 
Distance from Developmental 

Species ten-d ay periods 
shelterbelt stages 

Ill I 11 Ill Ill 
r-

. 

edge of field tmag~nes - - I3 1 I 
larvae - - - - -

50 m . tmagmes - 68 197 6 ] 

Macroste-les sp. larvae 90 126 35 - -
ISO m unagtnes - 112 88 4 l 

larvae 58 83 6 - -
, 

edge of field unagtnes - - - - -• 
larvaP. - - - - -

. • • 50 m tmagtnes - - I 3 -
P. alienus larvae - 3 2 - -

I • 

150 m tmag1nes - 2 3 1 1 
larvae - 2 3 - -

. 

edge of field • • tmagtnes - - - - -
larvae - - - - -

50 m lmagtnes - - 1 19 -
A. histrionicus larvae 3 8 4 2 -

ISO m 1m ag1nes - - 1 12 -
. larvae 2 14 5 1 -. 

1DO /\ 
I \ 

I \ 
I ~' ~-
1 },/ 
I ·\ 

/1 2 / \ 

I I \ 

I • /. ' 
II lii I 1/ Dl I 

Hay :June 

Fig. 1. Variations in numbers of Macrosteles sp. in field F 2 (mean value for distances 
of about 50 and 150 m from shelterbelts) 

1 - 1 a rv a e , 2 - m ales, 3 - £em al e s 
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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 2 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 (F'ig. 1). It can be assumed that the technique used to collect 

the leafh~ppers tended to create this result; as already mentioned, collecting 
operations did not completely remove the larvae and the densities obtained 
were underestimated. There is 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. K arg 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 lar'\ae of the c 

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. Jiirisoo (1964), when examining a population of Macrostele·s sp. on 
oats, observed that there were more males in the population in early summer, 

~ 

and more females later on. ScRiemenz (1964) . states that in the case of 
leafhoppers males usually hatch first, and females abo.ut 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 climati~ conditions 
(J ii r is o o 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 Germany usually two, exceptionally three, ge·nerations 

(Kontkanen 1953, Jiirisoo 1964). In Poland this species produces from 
' two to "'three overlapping generations every year. The period during which 

females lay eggs is very long and sometimes lasts until the end of October 
(Now a c k a 1968). Different authors find different stages of development. 
In Germany .Re mane (1958) found hibernating eggs, in Illinois adult indivi-

• 

duals also hibernated (De Long 1948) and in Sweden eggs (J ijr is o o 1964). 

Now a c k a 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: Larvae and imagines occurred in field in low F2 

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 (J ii r is o o 1964). 
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Aphrodes histrionicus: larvae appeared during the third ten-day period 

of May, reaching maximum numbers during the first ten-day period of June 
(8 and 14 individ./ m2) at distances of about 50 and 150 m from the she lterbelt 
(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 
in d iv id. I m 2). 

DISTRIBUTION OF LEAFHOPPERS IN A FIELD DEPENDING 
ON DISTANCE FROM THE SHEL TERBEL T 

The numbers of leafhoppers varied similarly everywhere depending on 
difference in distance from the shelterhelt 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 shelterhelts (unpublished materials). In the 
case of rye fields adjacent to shelterbelts rnaximurn numbers were foll(ld at 
a distance of about 50 m from the shelterbelts and decreased slightly at greater 
distances. B on k o w s k a ( 1970 ) found similar distribution for certain 

spe cies of Carabidae, and termed this distribution "zonal pattern". 

Edge so too m 

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

a- near shelterhelts, b- near wasteland 

Me 1 nice n k o (1949) considers that shelterbelts exert a distinct influence 
on the numbers of leafhoppers by changing the rnicroclimatic conditions near 
the belt; xerophilous species increase in numbers, and mesophilous species 
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decrease in number with in ere asing distance from the she lterbelt. 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 A_ugust 1967 prevailing at a height 
of 20 cm above the ground in field F 3 • 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 OC 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 she lterbelt (here also wind 

. velocity is least - Jaw or ski 1<>62) 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. 

1, he reason for such distribution of leafhoppers in the field should also 
be sought in the action of biocenotic factors. The numbers of parasitic 
llymenoptera decrease with an increase in distance from the shelterbelt 

(Trojan 1966). For the se insects the she lterbelt 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 A fscharpour 
(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 coiTect in relation to bugs only, 
since leafhoppers occurred in unusually smal1 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 !avesella 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. 
5. Densities of leafhoppers differed considerably on different fields. 
6. Densities of leafhoppers in she lterbelts were far smaller than densities 

ln "fields . 
· 7. Maximum numbers of leafhoppers are found at a distance of 50 m from 

shelterbelts in fields lyin-g ne-ar the latter, and minimum numbers on the edge 

of fields near the shelterbelts. 

The author wishes to express her thanks to Mgr I. Dworakowska for identyfying 

the Fulgoroidea. 
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' WYST~POWANIE SKOCZKOW (HOMOPTERA, AUCHENORRHYNCHA) . , , 
NA ZYCIE UPRAWIANYM PRZY ZAORZEWIENIACII SRODPOLNYCH 

Streszczeni e 

C elem pracy bylo poznanie skladu gatunkowego, okreslenie zag~szczenia domi­
nujClcych gatunk6w oraz zbadanie rozkladu liczebnosci skoczkow (H omoptera, Auchenor­
rhyncha) na uprawach zyta w r6znych odleglosciach od zadrzewie:6. sr6dpolnych 
i w runie tych zadrzewien. 

N a wszystkich polach wyst~powaly cztery gatunki skoczk6w: ]avesella pellucida 
(F.), M acrostele s laevis (Rib.) (gatunek ten dominowal na wszystkich polach stano­
wi~c ponad 50% wszystkich zebranych osobnik6w, tab. liD, M. quadripunctulatus (Kbm.) 
i Psammotettix alienus (Dahlb.) (tab. I). N a polu F1 , najbardziej zachwaszczonym, 
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znaleziono najwi~cej gatunkow. Na polach F 1 i F 2 , na kt6rych w5r6d chwast6w r6sl 
Scleranthus annuus L. wyst~powal Aphrodes histrionicus (F.). 

W runie zadrzewien i nieueytku stwierdzono wyst~powanie 43 gatunk6w skoczkow 

(tab. ID. Dominowaly wsrod nich spoty kane w zycie M. laevis i J. pellucida. Sposrod 
gatunk6w stwierdzonych na polach zyta, w runie zadrzewien i nieuiytku spotkano 
w szystk.ie z wyjC~tkiem M. quadripunctulatu s i P. alienus. 

z ag~szczenia skoczk6w byly bard zo r6zne n a r6Zn.ych polach, w roznych ich 
punktach i zmienialy si~ w czasie (tab. IV). N ajwyzsze zag~szczenie stwierdzono 
na polu F2 w drogiej dekadzie czerwca- okolo 240 osobnik6w/m 2 w odleglosci okol'o 
50 m od zadrzewienia; w tym samym czasie zag~szczenie na polu F3 wynosilo okolo 
2 osohniki/ m2• Zag~ szczenia skoczkow w ronie zadrzewien i nieuiytku s~ znacznie 
nizsze od zag~szczen stwierdzonych na polach zyta (tab. IV). Dynamik~ liczebno8ci 
najliczniej wyst~puj'!cych . gatunk6w w badanym okresie przeSledzono na polu F

2 

(tab. V, fig. 1). 
L iczehnosc skoczkow w zaleznosci od zmiaii odleglo5ci od zadrzewien i od 

nieuzytku zmieniala si~ wsz~dzie podobnie (tab. IV, fig. 2). N ajnizsze srednie za­
gftszczenia wyst~powal'y na skraju pol. W przypadku p61 lez'lcych przy zadrzewie­
niach najwyisze liczebnosci byly w odleglosci okolo 50 m od zadrzewien i zmniej­
szaly si~ nieco w odleglosciach dalszych. N atomiast na polu s~siadujq_cym z nie­
u'zytkiem, najwyzsze sred~ie zag~szczenie hylo w odleglo8ci okolo 150 m od nie­
u eytk.n. Obliczono sredni~t temperatur~ maksy1naln'! od m aja do sierpnia panuj~c~ na 
w yso kosci 20 cm nad ziemiat w rozny~h odle glosciach od zadrzewienia. N ajcieplejsza 
strefa znajduje si~ w odleglosci okolo 50 m od zadrzewienia i tarn stwierdzono naj­
wyzsze liczebno5ci skoczk.ow. 
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