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INFLUENCE OF DIFFERENT SYSTEMS OF CEREALS GROWING (BI-, TRI-, TETRA-CULTURE) ON THE ANIMAL
PESTS OCCURRENCE

Ján GALLO
Department of Plant Protection, Slovak Agricultural University, Slovak Republic

Summary

Effect of different systems of cereal growing (bi-, tri-, tetra-culture) on the occurrence of animal pests and their natural
regulators was investigated on the experimental basis at Nitra-Malanta. Spring barley grown in bi- and tetra-culture was more
infested by animal pests than winter wheat grown under tri- and tetra-culture. System of soil cultivation and fertilization
showed significantly different effect on the crop infestation by pests.
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Introduction

Occurrence and extension of animal pests on cereals is not homogeneous and depends on climatic, agroecological,
anthropogenic and other factors which hardly can be characterised with a simple definition (Fadejev, Novožilov, 1986). Up to
now there was devoted only little attention to the research of this field under the conditions of Slovak Republic (Gallo, Pekár,
1999). Most of the authors were focused to the investigation and evaluation of the most spread species as once time were
for instance leaf miners (Agromyzidae) which are mentioned in the works of Dušek (1980), Kocourek et al. (1990), and Gallo
(1990, 1994). Further such a species are represented by frit fly – Oscinella frit L. (Perutík, 1977), thrips spp. – Thysanoptera
(Grenčík, 1981), aphids spp. – Aphididae (Praslička, 1996), lema beetles – Oulema spp. (Hayer, 1982; Ramson et al., 1980;
Tummala et al., 1975; Sawyer et al., 1978; McPherson, 1983; Kocourek et al., 1995), straw fly – Chlorops pumilionis Bjerk.
(Derron et al., 1990) and others. The whole spectrum of animal pests on cereals was investigated from the point of view of
their occurrance and harmfulness only by a few authors (Markovec, Gorbunová, 1951; Šedivý, Kodys, 1985; Wetzel et al.,
1986; Gallo, Pekár, 1999). Effect of  “new” farming sytems on the pests and regulators started to be investigated only
recently (Khamraev, 1990; Pfiffner, 1990; Booij – Noorlander, 1992; Xie et al., 1995). These systems include different
methods of soil cultivation: ploughing (Samsonova, 1991), loosening (Lewis, 1980) and application of various fertilisers
(Sokolov – Nikitina, 1991). Effect of previous crop and cultivation methods on the occurrence of animal pests in winter wheat
covers are researched in the works of Lacko-Bartošová et al. (1997) and Gallo (1996).
In this contribution we focused on the evaluation of the influence of different growing systems of cereals (bi-, tri-, tetra-) and
on the effect of ploughing and previous crop on the species spectrum of animal pests and their regulators in spring barley
and winter wheat covers.

Material and methods

Occurrence of animal pests on cereals was investigated at the Slovak Agricultural University in Nitra within the polyfactorial
experiments of the Department of Agricultural Systems, part of which is separated for special purposes of this research
within so called “monitoring” at Nitra-Malanta. 
Agrotechnical conditions of trial establishment:
Crops: spring barley, winter wheat
Previous crops: pea, maize for silage
Biological material: grain of spring barley, variety JUBILANT; grain of winter wheat, variety VLADA
System of soil cultivation: 1) B1 – ploughing into the depth of 0,2 m + surface soil levelling

         2) B3 – combined soil tillage machine
Fertilizing: O – zero treatment without fertilising

       PZ – rational fertilising (on the balance basis) calculated for average crop yielding
Growing system: bi - crop rotation as follows: maize, spring barley

      tri - crop rotation as follows: pea, winter wheat, maize
      tetra – crop rotation as follows: pea, winter wheat, maize, spring barley

Collecting of animal pests and other insect was performed by means of entomological net on the investigated stands.
Collecting was carried out in determined time intervals (once a week, since the first observed occurrence) on the
experimental plots (15 m2) in five replications. The results are stated in pieces (pcs) per 5m2. Statistical testing methods for
nominal scalar variables were used for statistical evaluation of the results based on testing the differences between two
independent data sets (Clauss, Ebner, 1988). Species spectrum has been found by theirs determination. The results
achieved during the years 1996-2000 are presented in the contribution.
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Results and discussion

Insect was collected since the 30th of April to the 18th of June 1996 in the cover of winter wheat totally 9 times and since the
7th of May to the 4th of July 1996 in the cover of spring barley totally 8 times. The next period of collection was from the 2nd of
May to the 25th of June 1997-9 times in wheat and 11 times in spring barley in total. The third collecting interval lasted from
the 6th of May to the 10th of June 1998 totally 6 and 6 times both for wheat and barley. During the year 1999 collection
interval was realised from the 21st of April to the 16th of June totally 9 and 9 times for wheat and barley, respectively; and
from the 18th of April to the 27th of June 2000 ten and 9 times in total for wheat and barley, respectively.
By investigation of animal pest invasion in cereals of experimental plots during 5 years, we have found in all systems of
growing, cultivation and fertilizing totally 7278 pieces of animal pests per 5m2 and 3275 pieces of natural regulators per 5m2.
Spring barley grown in bi- and tetra-culture was more infested by animal pests (bi- 1905 and tetra- 1873 pcs.5m-2) than
winter wheat which was grown in tri- and tetra-culture (tri-1726 and tetra- 1774 pcs.5m-2). This fact was caused by system of
growing and it is in correlation with some partial results of some authors (Fadejev, Novožilov, 1986; Lacko-Bartošová et al.,
1997; Gallo, 1996).
Spring barley grown in biculture under the cultivation B1 was statistically highly significantly more infected by edificators in
fertilising (PZ) variants (76 pcs.5m-2) than in unfertilised (O) variants (60 pcs.5m-2). However, under the cultivation B3 the
achieved results were opposite. We have found statistically highly significantly higher infestation (83 pcs.5m-2) in unfertilised
variants  (O) as compared with fertilised ones (PZ) amounting 71 pcs.5m-2. Our results differ from the findings of some other
authors who have concluded that neither soil cultivation nor fertilization showed more substantial effect on pest occurrence
(Sokolov et al., 1991; Samsonova, 1991) and partially are in accordance with the results of Levine (1993), Gallo, Pekár
(1999). Occurrence of natural regulators in spring barley that was grown in biculture was in contrast position to the
occurrence of edificators. Their statistically significant occurrence was on B1 in unfertilised (O) variants (37 pcs.5m-2) and
under the cultivation B3 in fertilized  (PZ) variants (35 pcs.5m-2). Klingenberg (1994) achieved similar results with oil rape.
Winter wheat was statistically highly significantly more infected by edificators only in triculture under the soil cultivation B3 in
unfertilized (O) variants (68 pcs.5m-2). Regardless the fertilisation, we have found in winter wheat grown in tetraculture
statistically significant difference in increased infestation by edificators in variants under the B3 cultivation (80 pcs.5m-2)
comparing with B1 cultivation (56 pcs.5m-2). These results are in harmony with the findings of Samsonov (1991) and
Sokolov, Nikitina (1991). Occurrence of natural regulators in wheat grown in tetraculture was significantly higher in
unfertilised (O) variants (58 pcs.5m-2) than in fertilised (PZ) variants (48 pcs.5m-2).
During experimental years there were investigated several pest species as edificators: In spring barley they were
represented mainly by thrips ssp. (Thysanoptera), brassy flea beetle (Chaetocnema concinna Marshall), straw fly (Clorops
pumilionis Bjerkander) and frit fly (Oscinella frit Linnaeus). In winter wheat the main observed edificators were as follows:
Thrips spp. (Thysanoptera), brassy flea beetle (Chaetocnema concinna Marshall), lema blue cereal beetle (Lema lichenis
Linnaeus), lema black cereal beetle (Lema melanopus Linnaeus) and wheat bulb fly (Hylemyia coarctata Fallén). Natural
regulators of pests in cereals stated in this contribution were represented by species of the following families: Nabidae,
Cantharidae, Braconidae, Chalcididae, Ichneumonidae, Pteromalidae and Syrphidae.
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INFLUENCE OF INSECTICIDES TO BEAUVERIA BASSIANA (BALSAMO) VUILLEMIN  
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Summary

Four insecticides, permethrin, deltamethrin, alfacypermethrin and cypermethrin, were tested for their influence to B.
bassiana. When isolates of Beauveria bassiana (Balsamo) Vuillemin were placed into agars containing insecticides, they
average daily growth of mycelium was significantly smaller than that of control variants. After mixing suspension of fungal
spores with insecticides in the concentration recommended by producer against European corn borer, Ostrinia nubilalis Hbn.,
fungus did not create any colonies on artificial medium. Results show that during the application of chemical insecticides it is
possible to use biopesticides containing the fungus B. bassiana, but they can not be mixed together with chemical
insecticides.
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Introduction

Combination of Beauveria bassiana (Balsamo) Vuillemin, or Beauveria brongniartii with insecticides should increase the
efficiency of the fungi. Thus, there was an increase in incidence of B. brongniartii on Melolontha melolontha larvae in the
presence of low doses of organochlorides or organophosphates (Ferron, 1971). Combinations of B. bassiana with
insecticides abamectin, triflumuron, thuringiensin or carbaryl were consistently more toxic than B. bassiana alone (Anderson
et al., 1989). When carbofuran was added to plants treated with B. bassiana, there was increased mortality of the European
corn borer, Ostrinia nubilalis Hbn. (Lewis et al., 1996). Synergism only occurred at concentrations of  chemical insecticide
(Quintela, McCoy, 1997). 
Growth inhibition of entomopathogenic fungi is an useful criterion for testing compatibility of fungi with pesticides used in
plant protection systems (Loria et al., 1983).
Cadatal and Gabriel (1970) found that mycelial growth of B. bassiana was inhibited by carbaryl in vitro conditions. Permethrin
did not inhibit B. bassiana at all, and its growth curve was very similar to that of the control (Clark et al., 1982). 
The most efficient insecticides in the experiments with chemical control of O. nubilalis in Slovakia were pyrethroids (Cagáň,
1993). The aim of this work was to evaluate how pyrethroids influence biological properties of fungus B. bassiana.

Material and methods

Four isolates of B. bassiana (SK 67, SK 78, SK 99 and SK 100) isolated from O. nubilalis larvae and maintained on
Sabouraud-dextrose agar (SDA) were used in the experiment. Four insecticides, permethrin (0.8 ml/1l SDA), deltamethrin
(0.8 ml/1l SDA), alfacypermethrin (0.4 ml/1l SDA) and cypermethrin (0.8 ml/1l SDA), were tested for their influence to B.
bassiana. 
In the first experiment, application rates of insecticides were added to the cooled medium (SDA) and treated medium was
infused into Petri dishes. B. bassiana isolates were placed on insecticide Petri plates and every 24 hours mycelial growth
was evaluated during one week according to the formula r = ra - rb where “r” was radial growth, “a” was actual time of
measurement and “b” was time of measurement 24 hours ago.
In the second experiment, suspension of B. bassiana spores was mixed together with insecticide solution (concentration was
as recommended for spaying of maize for control of O. nubilalis). Mixture was added on SDA and mycelial growth was
evaluated during one week.
Each experiment was repeated four times.


