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11. THE EFFECT OF MINERAL FERTILIZATION OF A MEADOW
ON THE AUCHENORRHYNCHA (HOMOPTERA) FAUNA*

The diversified rate of meadow treatment with mineral fertilizers
(0~NFK and 680 kg NPK hs) used in this experiment caused primarily
a higher plant production, and a simplification of the plust association
involred. Auchenorrhyrche (Homopiema), amociated with the mesdow
vegetation by trophic relations, responded to high fartitixer rates by an
increame, wbout L5%, in the number of emerged individuala, and a
reduction and changes in the species composition of the comunity.
On the basia of the index of “similarity” among Auchenormhyncha
comisunities it may be found that their varistion was relatively high,
and with the suceessive years of treatment with fertilisess the smilarity
between the Aachenorrhynche cormmunitiee of the control ama and
thoae of the treated ares, especially those emerged dn the
plots, decremed. Environmental conditions caused by the appliestion of
high rates of fertilization resulted in an sbundmt occumrence of
Auchenorrhyncha species known to be pests of cropa

INTRODUCTION

Auchenorrhyncha (Homoptera) represent a permanent, and in most cases & numercus
component group of meadow entomofauna. It is a hamogeneous group of insccts in respect of
their trophic relations, because the only food ingested by them is plant mp. At them same timé,
within the Auchenorrhyncha group a considerable variation can be seen of the requireménts
both with regerd to the types of host plant, and to moisture, thermic and light conditions
(MOLLER 1955, REMANE 1958, WHITTAKER 1969, MULLER and FROGER 1971,
MORRIS 1974 . These characteristics of Auchenorrhyncha determine their cloee jonshi
with the environment. ' ' .

Treatment of meadows and pastures with mineral fertilizers, more and more commonly
applied, causes changes primarily in the chemistry of the environment aod in the structure of
vegetation and of plant production. In the present atudy atiention was paid to the respones of -

*Praca wykonana w rumach peablemu wetlowego Nr 09.1.7.2.
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an Auchenorrhyncha community Lo changes taking place in 3 meadow environment ax u result
of mineral fertilization.

ENYIRONMENT

The meadow, in which the fortilizing experiment was carricd out, was occupied by the plant
assccution Arrhenatheretum mediceuropoesm developed by sucressional changes from a
mixture of meadow grames that had been sown there more than ten years before. The study
plota were located in a complex of meadows on gleyed alluvial brown soils on an old avrurula-
tion terrace of the Vistula on the north-eastern borders of Warsaw (THACZYK 1976,
TRACZYK, CZERWINSKI and KOTOWSKA 1976). A uniform mcadnw patch about 2.5 ha in
aren, was divided into experimental plots, each of the size of 1250 m? (50x 25 m). Some of the
' plots were treated with a mixture of mineral (NPK) fertilizers at the rate of 680 kg (of pure

constituent) per a hectare per season (2—NPK). Thus the ratz was more (han twice as high av
before the experiment. In the remaining cantrol plots (0—NPK), fertilization was siopped. Six
replications of these two variants, treated and control, were used in plnts of a random spam]
distribution.

The entire meadow, including the experimental plots, was utilized as before, that is, it was
mown three times during the growing semson: in May, July and September (Fig. 1). The
fertilizing experiment was started in the spring of 1972. In the same growing acason an over
four-fold increase in plant production (green parts of the crop) was recorded for the treated
plots, relative to the controls, this ratio persisting through the next growing seasons. During the
years 1973 and 1974 there occurred more marked differences in the number of plant species
(83 species in varisnt 0—NPK, and 3B in 2—NPK) and in the structure of the vegetation cover.
In spite of the great difference in the number of species (45), the basic plant biomsss in both
plots, sa much as 79-92%, war formed by the following four grass epecies: Dactylis.

‘glomerata { L.), Arhenatherum elatius (L. } Poa pratensie (L), and Fertuea rubra |..
(TRACZYK and KOTOWSKA 1976).

A detsiled botanical analysis showed that the sward left after mowing of the meadow, that
is, the biomass of the about 5 cm layer of the green aboveground vegetation, and the tillering
nodes varied during the growing season over o amall range (TRACZYK T., TRACZYK H. and
PASTERNAK 1976a, 1976b)} whereas the average biomass of this layer was greater only by
about 12% in the treated plots, relative to the controls (Fig. 1).

MATERIAL AND METHODS

The density and npmt.l composition of the Auchennnﬁfnnhu inhabiting the grass layer of -
the experimental plots were asecoed in & series of samples collected by means of  bioceno-
meter from randomly selected sitea at 1 up to 2-weeks’ intervala, from May to October in the
years 19721974, A series consisted of 20 samples of an area of 0.1 m?. To remove the
Auchenorrhyachs from under the bioccnometer a suctior apparatus was wsed (ANDRZE-
JERSKA and KAJAK 1966).
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' The vumber of adult Axckenorrhyncha | that emerged in the experimental plots was deter.
mined .epunhljr ARer their emerging the adult ineects were collected from under the
ymanent”™ isolators {20 isolators of an area of 0.1 m*) that cemained at one place for o
mnth where after they were moved to hew, not used areas of the meadow (OLECIIOWIC?Z,
1970). From the permanent inolators Auchenorrkyncha were removed on an average twice o
woek in the years 1973 and 1974.

The density of ealy lasval stages of Aucherorrhyncha, hatched in the litter and mll wae
determined on the bazsia of extraction of 30 sections of boil with litter, each of 100 an®  in
area and 5 o thick. Theae samples were collected at one-manth’s intervals in 1973 and 1974,
Extesction of the fauna from blocks of soil and sward was performed in Tullgren’s apparatp

. modified by Kempeon and nthm
RESULTS

During the three succesive years of the fertilizer experiment I:hz contribution of Auche.
nomrhynche to the numhcrs of the entomofauna inhubiting the grass layer in the plots ranged

1972 ' 1873 1974
r.. ' .
ﬂ.! 2kt 344 o-NPX
Al
ﬂ-”@ %5 2-NPK
% a . 14 0-NPK
X a 58 2-NPK

Fig. 2. Cooteibution of Mﬂﬂhf"d: {in %) tnl tota] e_nlﬁmhnn nr:hnﬁ {A)and erserged (B) n the

L This material was made svaieble (o me by Dr. A,m.hrwhﬁthlﬁlhu:pn-myqrﬂhlﬂanh
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from 12% to abowt 72% (Fig. 2). During the first year of experiment (1972) the highest
percentage of Auchenorrhyncha war recorded for both the control {(0--NPK) and the treated
(2-NPK) plots when it amounted to 71.7% end 34.9%, respectively. During the next year
(1973} a considerable reduction in the sbundance of the whole entomofauna was observed, and
the mumerical mtios of individual groups of entomofauna changed. Auchenorrhyncha
represented about 21% in 0—NPK, and 12% in 2-NPK plots. During the third year of the
cxperiment the number of Auchenorrhynche increased, and so did their percentage in the
entomofauna inhabiting the meadow: 34.3% in the control plots, and 18.8% in the fertilized
plots. :

A comparison of the entomofauna hatehed in the experimental plots in 1973 and 1974 with
the entomofauna inhabiting the grass layer shows that the contribution of Auchenorrhyncha
was emaller: 18.2% and 19.4% in the control plots, and 7.1% snd 5.6% in the fertilized plots
{Fig. 2). The peroentage of Auchenorrhyncka being always smaller in the entamofauna of the
fertilized plots. )

DENSITY OF AUCHENORRHYNCHA

Changes in the numbera of Auchenorrhyncha during the three successive years of observa-
tion in the cuntral and in the fertilized parts of the meadow werc similar (Fig. 3). No significant
differences in average demity of Auchenorhyncha could be seen between the two kinds of
plots compared (0—NPK and 2-NPK). During the pasticular years of the experiment the
sverage density for the entire growing season was: 116.6 (0-NPK) and 110.2 individuals/m?
(2-NEK) in the ficst year, 1972; 3.7 and 3.6 individuals/m® in 1973; and 243 and
25.9 individuais/m® in 1974.

Much greater differences were seen in the number of Auchenorrhyncha hatched in the
experimental plots (in —NFK and 2-NPK).

The number of eggs laid by Auchenorrhyncha, and the percentage of larvae hatched were
" not estimated during the present studies. However, it was found that larvae, which during their

short stage lived in & thin layer of soil and litter, were more numerous in the fertilized plots.
- Throughout the growing scason in 1973 the number of Auchenorrhyncho larvae produced per
m* was 251 in the control plots, and 280 larvae in the treated plots. During the third fertiliza.
tion year 610 and 717 larvae/m? , respectively hatched (Tabje 14 and 8). ‘

. As they grew the larvae moved to upper plant layers and their numbers became reduces
considerably. Adults emerged in the experimental plots represented about 20% of the total
rumber of larvae in 1974, and a much higher percentage, 28 up to 37% in 1973. In the control
Plote, 71.4 adults cmerged in 1973, and 127.3 in 1974, wherens in the treated plots 118.2 and
142.2 individuals/nf /season (Table 14 and B).

Only a small proportion of the total number of sdult Auchenvmkyncha, emerged in the
experimental plots throughout the growing sesson, inhabiled the grass layer, In the control
plots the average density was 3.7 individuals/m? in 1973, and 24.3 individuale/m? in 1974,
while in the treated plots 3.6 and 25.9 individuals par m? , respectively. A comparison of these
values with the density of larvae shows that in 1973 the density of adult Auchenorrhyncha
mhabiting the grass layer in the untreated plots represented about 1.5% of the density of larvae,

- whereas in the -fertilised meadow —1.3%. In 1974 the percentage of Auchenorrhyncha
inhabiting the meadow (relative to the number of larvae hatched) was higher, amounting to
4.0% and 3.7%, respectively (Teble 14 and B). As has been menticned -above, the number of
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SPECIES COMPOSITION OF AUCHENURRHYNCHA

During the three cuccessive study years the number of species making up the Auche.
norrhynchs community living in the experimental plots veried. The largest number of species in

" hoth asreas was found in the first year of the experiment: 25 in 0-NPK, and 19 in 2-NPK,
'l}uring the subsequent years a considerably smaller number of species inhabited the grass layer
in both plot series: 15 and 16 in 0—NPK. and 14 and 15 in 2-NPK (Fig. 4). Except 1972, very
simidar numbers of duchenarrhyncke species inhabited the grass layer in the control and the
treated plats, and, likewise, similar were the numbers of Auchenorrhyncha species emerged in
the same areas (in 1973: 16 species in O—NPK and 14 in 2-NFK; in 1974 — 1] and 9,

respectively) (Fig. 4).

y .
Jr_ i
1972 (=25 L b7 =
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Fig. 4. Number of Auchenorriyncha wpecies -uptului in the cxperiméntal plota
A — Auchenorrhyncha oceurring in the mesdow, B — Auchenorhyncho emerged iIn the meadow

Much mote marked than the differences in the mumber of species were differences in the
species composition of the Auchenorrhyncha communities in the two kinds of plots. Only
stightly more than haif the species captured in the experimental arcas were found to occur
simultancously in the fertilized and control plots. In 1972 - 63%, 1973 — 53%, and in
1974 — 55% (Table 2). Similar was the percentage of common species of Auchenorrhynche
eraerged im the experimental plots: 64% in 1973, and 54% in 1974 (Table 3).

A greater variation in the apecies composition of the Auchenorrhyncha communities, even -
in the same plots, could be obstrved betweoen the succesasive years of the experiment. In both
the control and the fertilized plots, for the growing season of 1973 and for that of 1974 only
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. Table 2
The munber of Auchenorrhynche spocics ocourting
in the experimentsl plots
Year 1972 1973 1974
o—NPK 25 - 15 16
2—-NPK 19 ' 14 15
Todal in
0_NPK « 2_NPK 27 19 20
Common specied : 7 10 11
Per eent contribution
of . 63% 53".‘ 55%
Table 3
The number of Auchenorrhyneha species hatehed
in the experimental plobs
Year _ 1973 1947
0-NPK | 16 i
2-NPK 14 9
Total In ) oL
0-—INPX + 2—NFPK 25 13
Common specics _ 9 | 7
Per cont contribution . . i
of COMIBOD specics G4%- 54%

about 40% of common species were recorded (in the fauns emerged in the meadow). A similar
varistion in the number of Auchenorrhyncha specica was found in the communities inhabiting
- the grass layer during the three successive experimental years (Table 2).

_ ‘Mot marked differences in the density of Auchenorrhyncha and mumber of apecics present
i the experimental plots occurred between the first and second year following the spplication
of the varied rate of fertilization, In the third year, in spite of an almost 6-fold increase in the
density of Auchenorrhyncha, only one new species occurred in the 0—NPK plots, and one in
the 2-NPK plots, whereas .conkderably fewer gpecies were represenied smong the
Auchenorrhyncha emerged in both areas, the number of species in the control plots and in the
festilized plota was reduced by five (Table 3). '
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Domirance struchare of communities of Auchonorthyachs criergrd in the experimental plot
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DOMINANCE STRUCTURE

. During the three study years, with the dencity and the number of Auchenorrhynche species
varying, there always occurred a large number of species vcomman to the vontrol and fertilized

plots, and some specics found ounly in 0--NPK plots, or only in the 2—NEK plots. To determine:

the places occupied by these epecies groups in the dominance structure of duchenorryncha

comumunitice; the species were divided into three groups, according to their percentage in the

community. Group I included abundant species representing over 10% of the Anuchenorrhyarhe

. community; included in group II were species constituting 5 up to 10% of Lhe communily, and
group 1] consisted of accessory species, below 57%.

During the first year of the experiment the gmup of Auchenorrhyaeha common to the
0-NPK and 2-NPK plots included dominant species, abuadant apecies, and 2 certain number
of accersory species. Species clptu:ed only in 0-NPK, or only in 2-NPK were included only in
group (I — a group of accessory species (Table 4).

Durmg the next years the number of species decreased, mainly at the expense of ACUesROTY
species. It was these species, immigrants from the neighbouring environments, that formed the

 group of épeciea characteristic of the control and treated plots, and also a certain proportion of
species common to both habitats,

Leass variable was the group of ahundant species and dominants forming the main body of
the Auchenorrhyncha communities in the control and the treated plots, and at the sane time
the permmanent part of the common epecies. They included the following: Errestunus ocelluris,
Artholdews pascuellus, Turmutus socialis, Cicaduls gquadrinotata, Prammaiettix confinis,
Javesella peliucide, Macrosieles loevis, Streptanus aemulans (Table 4).

. ‘The disturbance caused by stopping the treatment of 0—-NPK plots with minecal fertilizers,

and applying high fertilization rates to 2—NPK plots affected more strongly the structure of the
commaunities of Auchenorrkyncha emerged in the meadow, There oceurred a clear division of -

the species originally “common™, that is Lo eay, those that were atill “common” in 1973, into
apecies emerged only in 0—NFK, and those emerged in 2-NPX during 1974. Among the species
common to both plot scries only three emerged during two successive growing seasons {1973
and 1974): Errastunss ocellaris, Turrutus socialis and Prommotettix confinis. In the third study
year, more numcrous became the following species amociated with the control plots:
Deltocephalus pulicaris, Arocephalus longuidus, and less numerovs: Rhopalopyr vitripennis,
Acanthodelphax spinosus, and Ciceduls quadrinotate. In the festilized plots the following
emerged: Javesella pellucida, Macrastelzt lnevis and Streptanus cemulens (Table 5).

ASSESSMENT OF DIFFERENCES AMONG AUCHENORRAYNCHA COMMUNITIES
- IN -THE EXPERIMENTAL PLOTS

the three successive years following the . change in the fertilization rate of the

mutlow there occurred considerable changes in numbers, in the number of cpecies, dnd.in the -

dominance atructure of Auchenorrhyncha communitics. In addition to the variation in time, a8

a remlt of variahle westher conditions during the three seasons of study (Table 6), there -

occurred differenices between the Auchenorrhyncho communities in the control and in the

treated plots.
The degree of gimilarity {or difference) between the communities of the two areas was

dstormined by using the index of sirnilarity of species populations, worked out by Maresewski -

and Steinhaus and modified by Romaniszyn: S = szw 100, whw: W is the total lc-w
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Table 6

Teawptrature, peecipilation aed ground water=table in {he Bridno meadow during May —October
{according 1o TRACZYK, CZERWINSKI and KOTOWSKA 1976)

* Years
Parameters
1972 147l 1974
Ground waler table in cm 107.78-124.%9 167 -161.44 120.A5--115.52
Sum of precipitation in mm 09.40 315.25 498.2
Mean Lempersture of soil moface
in 0°C 13.90 12.48 1425

percentage of a particular species in the two communitics compared. The value of the index
varied between 0 and 100%. A high value of the index indicates a high similarity between the
communities compared, and & value approaching 0% indicates a lack of sim arity.

Table T

Indices of simillarity of communities of Auchenorrhynche vecurming
in the exprrimental plots {in %)

Years ol experiment
Experimental
plots 1972 1973 1974
0—NPK, 24 20 :
0-NPK/2-NPK 4a* T 38"
2-NPK 21 30

*Indicea of almiarity of communitics in 0—NPK and 2-NPK.

During the three suctessive years after the introduction of the experimentally changed rate
of meadow fertilization the variation of Auchenorhyncha communities occurring in the plota
was high in both the control and treated plots. The value of the index of similarity of the
communities in the same aress vanged from 22 to about 30% (Table 7). During the first year of
the experiment already the communitics of Auchenorthyncha occurring in the control and
treated plota differed, there being only 49% similarity between them. During the next years,
1973 and 1974, the value of the index decrcased graduslly down to the values 40% and 38%
(Table 7). It may be assumed on this basig that the changes which occurred in the communitics,
found in the 0--NPK and 2-NPK plots during the three successive years, proceeded in ditferent
directions, and thus the differences in species compasition and dominance structure of the
Auchenotrhynche communities increased.

Much greater differences (leaser similarity} were recorded for communities of Aduche-

.norrhyncha emerged in the experimental plots. Between the years 1973 and 1974 faster
changea oceurred in the control plots. The index value for the control area was.13%, that foe
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Table B

indices of wmilwity of communitiea of Auchenorrhynche emenged
in the experimental plois

Experimenta) Years of experirnent
plots 1973 1974
0_NPK 13
0-NPK/2-NPK 24 7*
2-NPK 25

*indices of similatity of communitics in 0—NPK and 2-NPK.

the treated area — 25% (Table 8). A more marked decrease of similarity could be seen between
a community of Auchenorrhyncho of a control and treated plots emerged in succesive years,

the index value being 24% in 1973, und only 7% in 1974 (Table 8).

SUMMARY

The high rate mineral fertilizetion (NPK) applied caused differences primarlly in the production and
stsucture of vegetation, retative to the unfertilized srea. In the treated (2-NPK) plats 2 four-fold incream of
the biomasa of 1he crop was found. Simultancously, there occurred a reduetion i the speries composition of
the plat apociztion. Rare specien disappeared, while alout 90% af the biomasa was made up of four grasm

cien.
lpei-hrruﬁn;. mowing the mesdow three times during s growing season, cuused great varistions in the green

biomass of the crop. However, the biomas of the green parts of plants, forming the 5 em layer of sward
together with the tilloring nodes did not show any considersble varistions during the growing season, and was
higher in the treated ares only by about 12%, This is the layer with which at the same time the hatching of
the majority of Awchanorrhyncha is conmacted. It is there that the litter species secur, and the adult
Auchenarrhyncha, wunlly inhabiting higher plant tayers, seek refuge (ANDRZEJEWSKA 1965),

The value of the differenee in the number of Auchenorrhyncha larvar and adults in the control and in
freated plots was simiar {(aboul 15%) to that of the difference in the biomas of sward and tilering nodes
(about 12%). The rutic of the green mam of the planis of thia layer to the biomam of Authencrrhyncho
Larvas hatdhed, or adults emerged, appeared (9 be fzidy stuble for both series of plots: its value for the larvae
waa 4.6 in the control arca, and 3.8 in the trewted plots, and for the adults 2.7 and 2.2, respectively, It may,
therefore, be presumed that the biomam of Auchenorrhyncha, one of the most abandant phytophagous
insects, b comelated with the biomass of the green parts of plants used s an aratishic pool of fopd, and alse
as the main site of hatching and refuge. These conclusions agree with the findings reported by ZLOTIN
{1975). For 8 mountsin meadows be found a close caormlation betwaen the primary production md the mital
biomass of phytophagous animale. Similar relstionshipa have been reporied from grazed prairies in Colorade
(VAN DYNE 1973).

As they grew up mnd mwoved io the upper plant layers, about 80% of the Auchenorrhyncha larrse became
reduced, in s similar roaniner in both plot series, Adult insects were reduced by predators and parasites, and &
conzidersble number of them migrated out of the experimental area. Conmquently, in the mesdow an
Auchenorthynche community was found consisting of local inacels, hatehed there, ind insmigrants. In 1974,
the deruity of wdult Auchenorthyncha ocourring in the plobs, relative to the deruity of the larvas hatched
there, was about 4% in (NFK, this value heing slightly lower for the treated meadow {3.6%); in the growing
mason of 1973, the average density of Auchenomhiyncha found in the plots, relalive to the denaity of the
larvae hatched there, was dlightly less than 2%, During the present study the eggs laid, their reduction, as also
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the reduciion af the eardicst larval slages were hot faken indo account. [t may, therefom, be svsumed that the
reduction of Avchenorrhynchs from the £gg to the adull stage ¢conrderably exceeds 2%, and in some years

even 98%.

The faci that the reduction of Auchenorrhynche in the coniral and in the Lreated plots was simiar
indicates ¢ lack of clear differences in predator activity between the two series of plots. This agrees with the:
assessmaent of predator densities {KAJAK in press)*

During the miccessive yeart the number of Auchenorhyncha emerged. and their densities in the conirof
and in the treated plots showed rather a considerable variation (in O-NPK; 1 k6.3: 3.7 and 24.3; in 2-NPK-
110.2: 3.6: 25.9 individuals/m®). The paraliel course of s drastic thanges in the numbers of Auche.
sorrhyncha in both arcas permils the presumption that they resulted from siperior factars, much g5 the
weather conditione. .

The increased erop praduction duc to the high rate fertilzation applicd did not have any significant effect
on the abundance of Auchenorthynche, but it raused more sgnificant changes in the number of species. and
in the gructure of Auchenorrhyacha communities:

1. A change in the meadow iertilization schcme was followed by simplification in the species componi-
tion. There occurred a decreas in the numbes of Auckenomhyncha species. eaperially of those inhabiting the
g layer {in 1972 ~ 27, in 1973 ~ 19, and in 1974 — 20); the number of species found in the control area
wat Llways larger, the common specics representing from 53 up to 63% of the spories o ceurring in both plot
terien in the particular growing season,

2. In 1973, the Auchenorrhyncha emerged in the plois, relative to those ocourring in the meadow, were
represcnded by 3 larger number of speciea (21) than in 1974 (13).

3. The most abundent Auchenorrhyncho species {representing over L0% of the total ahundance of the
tomtinity), forming communities in both plot series, constituted & group consisting of 8 species, recurring
during the three conscutive years. These were: Ermstunus ocellant, Arthaldeus parceellus, Prammotetiix
sonfinis, Terrutus socialis, Cicodula quodrinotate, Javesells pellucida; Macrosteier lomvis, Strepianus rordidug,
Species accurring only in 0-NPK, or in 2-NPK belonged to the group of least sbundant rpecies (below 5%
contribution to the community), and to the moet variable component of the communities, and it may he
presumed that they arvived there by accident during their emigration flights from neighbouring environments.

4. Most marked was the effect of the changed rale of meadow fertilization on the structure of the
communifics of Auchenorrkynche hatchéd in the meadow. There octurred a division into species associated
with the control area with a diverse vegetation, and specics hatched in the treated area. The latter were ai the
tam¢ lime known to occur abundantly in simplified habitats, ¢.5., crope where they might cauee s serious
damage by directly inflictifig injuriea, or as viral disense vectors. These included: Jovaslia pellucide,
Macroateles laevia, Streptanys sordidus. .

During the hree years following the stast of the experiment the Auchenorrhyncha communities of both
treps, treated and conirol, were sibject {0 changey: of numbers, apecies composition and of dominance
structure, During the smiccestive years responaible for the chunges were mainly the varying weather condi-
tions, wheress the differences between the areas considered may be sccounted for by differences in the
fertilization of the meadow. An analysis of the simHarity of Auchenorrhynche communities (by using the
Marczewskiand Steinhaux index) between the two series of plote, and hetween bdividual yeers of the
experiment permits the onclusion that:

. The termination of fertilization (I—-NPK), and the use of a doable dose of fertilization proved to have
eroked 1 responm of the Awchenorrhynche community of simiw intensity. The amilarity beiween the
communities occurring in the sama plots in different years was op un averasge 24% (20-—-30%). The variation
of Auchencrhynche communitiea in mesdows bittle utilized and unfertilired was lao high, but thes
communitics continued to be “similer’ from year to year in over 50% (Table 9), '

Tabhle 9

Indices of similarity of communitics of Auchenorrhyncha occuring
i & natural meadow Biebrza

of i ta '
Yearn of collecting the insee 19‘&3 }D(Q )1}&5

Index valoe \52] \l/
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Wiclhoid zmian zachodzacvch w zespotach skoczktw na puwicrechniach chaperymentalnych oceniono
weiednikiem | podobienstwa’™ (3 = Eﬂmﬂii 100}, Stwwerdrono, e .

1. Zapezestanic nawokenia (0-NPK) i zastasowanie podwojnej dawki NPK, powadule podobne nasilenie
amisn w zespatach shoczkow w kolejnych sezonach wepetacyinych {warlo&é wrkaznika wynosi okoto 25%).

2. Zrozaicowanie zeapoddw skoctkdw wystgpujacych na polelkach jui w pierwmym roku sksperymenitu
osisga wartoic okolo 50%, w nastgpnych latech zmuicjeza sig podohiehstwo migdzy zespobsmi obu po-
wiertchni do 38%. . .

3. Znaczmic wichsie robnice wystgpujy w strukturce respoléw skoczhdw, kibre wylealy sic z jaj na
poletkach. Migdzy rokiem 1973 i 1974 podobichistwo zespoléw wyraia si¢ wartoikciy 13% dla 0-NPK j
25% — dla 2-NPK. Réwnoczednic rozbieine kierunki zminn, w coasie, na poletkach koatrolnym i nswo-
fanyr obnizajy podobi¢Astwa migdzy nimi. Wartosd wakadnika w roku 1973 wynod 25%, a w roku 1974 e
tylkn 7, .

REFERENCES

ANDRZEJEWSKA L. 1965 — Stratification and its dynamics in meadow comumumdilies of Auche.
norhynoha (Homeptera) — Ekal. pot. A 13: 685—715.

ANDRZEJEWSKA L. 1976 - The influence of minersl fertilization on the meadow phytophagous fauna
= Pol. ceol. Stud. 2(4): 931005, + . |

ANDRZEJEWSKA L. and KAJAK A. 1966 — Melodyka entomologicznych budak doiciowych na lakach
[Methoda of quantitative entomelogieal investigations on meadowa] — Ekel, pol. B 12: 241 ~260.

KAJAK 4. (in prem} ~ The effect of mineeal fertiization on Liomase of predators — Pol. eool. Stud .

MORRIS M. G. 1974 — Auchenorrhyncha {Homeptera) of the Burren. with special reference to

- specics-asmociations of the grasdands — Proc. R_Irish Acad. Sect. B 74 (2}

MULLER J. H. 1955 ~ Die Bedeutung der Tagedinge fir die Sabonformenbildung der Insekten
inshesondere bei den Ziksden — Wanderversammt. disch. Ent. 7: 102-120.

MULLER H. J. and FRUCER G. 1971 — Zur weiteren Analyse det Ukomorphosen von Eyicelis plebefur
Fall. (Hom. Auchenor.} IN. Uber die Wirkung von Zustrlicht bei der pholoperiodischen Induklion der
Okomorphosen von Eutcelis plebajur Fall. — Zool. Jber, Physiol. 75: 526545,

OLECHOWICZ E. 1970 — Evaluation of number of insccts tmerging in meadow environment — Bull,
Acad. pol. Sci. Q. 2, 18: 389_395. :

REMANE R. 1958 - Die Besiedlung von CriinJandflichen verschicdensr Herkunft durch Wanzen und
Ziknden im Weser-Ems Gebiet — Z. angew. Ent. 42: 350400,

TRACZYK T. 1976 — The ecological effeet of intensive minersl fertilization on mown meadows, Basical
and methodical aseumption — Pol. eeol, Stud. 2(4): 7-13, )

TRACZYK T, CZERWINSKI Z. and KOTOWSKA J. 1976 — Enviconmental and phy tosociological
characterintics of the “Brddno” experimental meadows — Pol. ecoll Stud. 2{4): 15-128, '

TRACZYK T. and KOTOWSKA ]. 1976 — The cffaci of mineral fertilization on floral murtceaon of a
mesdow — Pol. ecol. Stud. 2(4): 7504, :

TRACZYK T.. TRACZYK H. and PASTERNAK D, 1976a — The influence of intensve mineral fertiliza-
tion on the yield and flers tomposition of mesdawe — Pol. eeol. Stud. 2(4): 30—47. . .

TRACZYK T., TRACZYK H. and PASTERNAK D. 1976h — Estimation of the o¥erground port-gathering
residucs in n mesdow — Pol. ecol. Swd. 2(4): 4956,

VAN DYNE G. 1973 — Analysis of structute, function and ntilization of grasdand scosystems  Prog.
Rep.-2; 160205, _ .

WHITTAKER [. B. 1969 — Quartitative and habitat studiza of the frog-hoppers and leaf-hoppers
(Homoptera-Aschenorhyncha) of Wytham Woods, Beckshire — Ent. mon. Mag. 105: 27-37.

ZLOTINR. L 1975 ~ Fizn'v vysokogoriach — Moskv4, 232 po.

ZYROMSKA-RUDZKA H. 1976 — The effect of miners] ferillization of & mepdow on the oribatid

" maites and other woil mesofauns - Pol eeal. Stud. 2(4); 157 =182,

Paper prcpared by: K. Kmitowa



126 " Lucyns Andreejewsks

b. Smaller changes, that is, u higher “similarity” was found between 0—NPK and 2—NPK conwnujties
compared in the same growing seasons. However, the simiarity between lhe commuaitics of the two sreas, |
control and treated, decreascd from year 1o year {49, 40, 38%)

¢. Change trends similar to thoa found for the Auchencorrhyncho coromunitics occurring in the plots
were found wmeng the Avchenomhyncha hatched In the same plots, tontrol and treated, except that the
indes values were much lower (ftom 7% to 25%) In the third year of the experiroent the Auencrhyncha
comnmunities in §-NPK were only 7% similar to the communities of the treated area.

The increasing difiercmces between the plots in time, with 3 simultancounly high vartation of the
communitics in the same plats, indicate different mccession trends of the communities, the emigrating and
immigrating nsects increasing the similarity (reducing the differences) between the eommunities of the
control and teated plata.

d. The Auchenorrhynchs communities observed reveated 3 trend of changes aimilar to thet indicated by
the analyms of the shuctute of vegetation eover (TRACZYK snd KOTOWSKA 1076): o reduction in the
. humber of species, dimppearance of low-sbundance species, increase in the number of mdividuals.

¢. The rate of response of Auchemomrhyacha to fertilization and increascd plani production was emlar 1o
that of other phytophagotis insects (sphids, grasshoppess and dipterans) (ANDRZEJEWSK A 1976 Other
communities of meadow f{mina, belonging te more distant links in the food chain, respond much less
intensively, or with some delay. As has been found by ZYROMSKA-RUDZKA (1976}, charges in the
number of specics in Acarine communities do not occur until in the third year of fertdization. Although the
dominance structure of predators varied, no syificant differences were seen In their biomass in the two plot
serica (KATAK in press).

STRESZCZENIE

Zzstosowane w eksperymentie nawozenie minetalne {680 kg NPK jha) bgki rajgrasowef {zeapht Arrhena.
theretum mediveuropaeum } wplyngho w stosunku do kontroli (0 kg — NPK) na podnietie nie okolo d-krotne
czgici produke}i rolinnej, plonu. Natomisst w niewielkim ttopniu {okoto 12%) wrrasia biormsss zitkonych
czgiel, mao zmiennej w sezomie, Srierni pozostajicej po koszenio Hki. Réwnoczeinie th warstwa stanowi
bazg pokarmowy i misjsce schronicnis skoczkéw,

W kolejnych trzeth latach eksperymentn skoczki zmienigly udseisl w liczebnoici calej entomofmny wy-
stgpujacej na tyer — w granicach od 12% do okolo 72%. _ '

Udziak skoezkéw w extodei entomofauny lpgnice; ti¢ n4 byce byl nisery, w granicach 5,6% do okolo 20%.
W lictbie skoczkéw wylealych 2 jaj na powierzchniach kontrolnej i nawoionej nic ma duzego zrédnicowania;
251,0 osabnikéw/m? fsexon ta 0-NPK i 200,0 osobnikéw/m? na 2-NPK w roku 973 i odpowiednio w
roko 1974 610,4i 7174 mhnikﬁwfml { sexon.

W miarg dorostania larw i wylggu osobnikdw dorodych i przechodzenia ich w wybsze warstwy rodlin,
okoto 80% skocekéw ulegade redukeji (podabnic na obu poletkach). Doroae owsdy w znaznej czgici
migruja i rownicd, jzk larwy.byly mdukowane prres drapiedce § paszyvly. W efekeis, sasiedlajyce lyke doroale
skoczki stanowity 1,3 do 3,6% wylggfych Larw. ;

Zroinicowanic w poziomie nawnkenia taki w niewleliim. stopniu wplynelo na 2rdénicowanie liczebnodei
skoczkéw, natorit spawodowato istotniejaze sunbany w licthle gatunkéw | stnuktiure zespolbw aknezkéw :

1. Zawme na hyee nawgionej wystcpaje mnicj gatunkéw. » udziad garunkaw wysi¢pujacych w zespolach
obu powicrzchni {wapdlnych) atsnowi okolo 60% (535—63%).

2. Skoczki, kidre wylggly sif T faj na poletkach, byly reprezentowane prrez mniejezy iloéé gatunkow w
stosurdu do preebywajaeych na Iyce; révmict gatunkéw wipblnych dla obu powitrechni byto stopunkowo
mndej (43% w roku 1973 i 534% w 1074), : .

3. Najliceniejaze gatunki skoczkow, na obu powierzchnisch (powyisj 10% liczebnodci zcspohu), tworzyly
grupe & patunkdw powtarzsjacych e w tiggu kolejnych tezech lat. Do nich nalein: Errartunve ocellaris,
Cicadula 4-notata, Javesells pellucida, Macrosteles laevis, Streptonus sordidws. Gatunki wystgpujace wyhcznie
s O-NPK fub 2-NPK naleialy do grupy najmnicj licznych (poniiej 5% udziatu w zespole)i do najbardaic
smichincgd komponentu zeapoktw.

4. W zespolach shocskow, ktdee wylealy vig 1 jaj na byee namepowst rozdziat na gatunki zwiszane 2

. pawicrzthiiz kontrolay (Deftocepholus pubicaris, Rhopalopy x vitripenniz, Macrasteies bonguidus, Cicodula

#nolate, Aconthodelphax spinosus) | nawoiony (favesella pellucida, Mattosteles loevis, Streptanus
semulans). Gatunki te wystgpujy twykle najlicznicj na uprawach | w frodowiskach o zachwianej wnowadze

biolagicziej. :
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Table 1
The abundance and reduction of Auchenorrhynche during development
A
Awchenorrhyneha
Year 1974 Larva hatched |\ 3 ltx emerged socuTing in the
iniewmi
grace layer
numherfm’
per Seasan 6i0.4 127.3 243
0-NPK
b FL ”
T T
reduciion .
in% 74.8 B-.6
| _v o
3.2
numberfm? .
per N TLT .4 1422 259
2-NFK
L A v S
redurtion ﬂ:; 81.2
n % . : . A
»w
6.4
B
Auchenorhynche
Year 1973 Varvae hatched| 01 rerged oeeurring in the
in the mil
: grasm layer
mmber fm? 251.0 71.4 37
0-NPK
L = -
- educti i Y
reduction -
in % . T1.0 931.3 P
v
98.5
number/m’ 280.0 118.2 36
2-NPK
L™ o -
o 'l
reduciion 57.8 96.2
in'% A ' J
' '
98.7

eggs, their reduction, and the number of the youngest larvee were not taken into aceount in the
caleulation of the density of the individual developmental stages. [t may be assumed, therefore,

that in 1974 the reduction of Auchenorrhyncha from the sgg to the adult insect

exceeded 96%, and in 1973 - 08%.

considerably



