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Industrial emissions and pesticides impact on agrobiocenosis 
biodiversity
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Summary

This contribution presents the results of a long-term study (1987-2004) on the influence of industrial emis­
sions and pesticides on the surface-dwelling arthropod populations of agricultural fields with crops of cereals, 
potato, sunflower, cabbage and sugarbeet. Particular attention was given to the insects. The agricultural areas 
exposed to pollutants were compared with control areas not exposed to the chosen influencing factors.The 
structure of communities of arthropods in biocenoses affected by pesticides and industrial emissions was 
strongly affected by the toxic pollutants. The influence on the biodiversity of agro-ecosystems is reflected in 
the quantative and qualitative structure of the collected samples, by a reduction in the number of species 
and individuals, differences in the species composition and in the composition of trophic groups as well as 
by differences in population dynamics. Not only was the number of species and individuals of arthropods 
on plots exposed to industrial emissions and pesticides consistently reduced, but also the number of higher 
taxonomic categories (classes, orders, families, genera). Predators were numerically dominant on the con­
trol areas, phytophages in the affected plots. The quantative relationship between primary and secondary 
consumers is a good indicator for the estimation of agro-biodiversity. Aranea and Coleoptera showed a 
certain resistance to the negative effects of toxic substances, which could be shown by their abundance and 
frequency of appearance. The structural and functional alterations to arthropod communities as a result 
of exposure to industrial emissions and pesticides are equally applicable to other taxonomic and trophic 
categories. They are therefore suitable as indicators for the reduction in biodiversity at the level of complete 
biocenoses. Reductions in biodiversity have in turn an influence on the productivity and the stability of a 
biocenosis in both space and time.

Zusammenfassung

In diesem Beitrag präsentieren wir die Ergebnisse eine Langzeitstudie (1987-2004) über den Einfluss von 
Industrieemissionen und Pestiziden auf die oberirdischen Arthropodenpopulationen landwirtschaftlicher 
Nutzflächen mit Getreide-, Kartoffel-, Sonnenblumen-, Kohl- und Zuckerrübenkulturen, wobei insbeson­
dere Insekten untersucht wurden. Den Schadstoffen ausgesetzte Agrarflächen wurden mit Kontrollflächen 
ähnlicher Kulturen, die den ausgewählten Einflussfaktoren nicht ausgesetzt waren, verglichen. Die Gemein­
schaftsstruktur der Arthropoden von Biozönosen, die Pestiziden und Industrieemissionen ausgesetzt waren, 
wurden durch die genannten toxischen Schadstoffe stark beeinflusst. Der Einfluss auf die Biodiversität von 
Agro-Ökosystemen spiegelt sich in der quantitativen und qualitativen Struktur der gesammelten Stichproben 
durch verringerte Anzahl von Arten und Individuen, Unterschiede in der Artenzusammensetzung und 
in der Zusammensetzung der trophischen Gruppen sowie in der Populationsdynamik wider. Sowohl die 
Anzahl höherer taxonomischer Kategorien (Klassen, Ordnungen, Familien, Gattungen), als auch die Anzahl 
von Arten und Individuen von Arthropoden war auf Stichprobenflächen, die industriellen Emissionen 
und Pestiziden ausgesetzt waren, stets geringer. Prädatoren waren auf den Kontrollflächen zahlenmäßig 
dominant, phytophage Arten in den exponierten Kulturen. Das quantitative Verhältnis zwischen Primär-
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und Sekundärkonsumenten ist ein guter Indikator für die Abschätzung der Agro-Biodiversität. Aranea 
und Coleoptera zeigten eine gewisse Resistenz gegenüber den negativen Auswirkungen von toxischen 
Substanzen, was anhand der Abundanz und Frequenz ihres Auftretens nachgewiesen werden konnte. Die 
strukturellen und funktionalen Veränderungen von Arthropoden auf der Ebene von Gemeinschaften infol­
ge der Exposition gegenüber Industrieemissionen und Pestiziden sind auch auf andere taxonomische und 
trophische Kategorien übertragbar. Sie sind daher als Indikatoren für die Minderung der Diversität auf 
der Ebene der gesamten Biozönosen geeignet. Verminderungen der Biodiversität auf biozönotischer Ebene 
haben wiederum Auswirkungen auf die Produktivität und die Stabilität von Biozönosen in räumlicher und 
zeitlicher Hinsicht.
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1. I n t r o d u c t i o n

Hum an activities cause physical-chemical and biological disturbances in the environ­
ment (air, water, soil), which can be either manifest immediately, or be quantifiable only 
after long periods (storing effect) (Pizzolotto 1994). Toxic effects are targeting not only 
hum an, but all other organisms, which can be affected at different levels o f programs: 
inferior programs (by molecular, cell, tissue, toxicity), programs for self (by acute and 
chronic intoxication, cancerigen effects leading to death) and superior programs (mu­
tagenic and teratogenic effects affecting the descendents number, quality and viability) 
(Teodorescu et al. 2001).
The effects o f diverse chemical substances resulted from hum an activity on populations 
and biocoenosis, and the tolerance lim its o f all species and ecological systems, are not 
well known, so in-depth research is needed to asses the impact rate and to assure the fun­
dament of an efficient surveillance of the environment quality (Teodorescu et al. 1985; 
Teodorescu 1985).
In this paper we present the results o f 17 years research aim ing to assess the impact o f the 
industrial emissions and pesticides on the aboveground arthropods populations, focus­
ing on insects, by comparison to “control” (sim ilar crops), unexposed to the respective 
pollutant factors.

2. Ma t e r i a l  and met hods

This study was performed during 1987 and 2004, using as sam pling method, pitfall traps 
(plastic or glass containers o f 100 mm in diameter, 500 ml in volume), placed at soil level 
(5 traps/crop, at 10 m distance from each other, 4 in the corners and one in the centre). 
Sam pling areas were located especially in Romanian south regions, but in some cases, in 
other parts o f the country. Trapped individuals were collected w eekly on the entire pe­
riod of the research. Were investigated corn, potato, sunflower, brassicaceae, and sugar 
beet, crops.
Pitfall traps are the most known and the most often used inventory method in agro eco­
systems (Duelli 1997; D uelli et al. 1999). They are com m only used to address a question 
o f difference in population size or com m unity structure in time or space (Melbourne
1999).
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The advantages o f this method are represented by continuous collection, during the 
entire period of research, on a large surface, the collection of night activity arthropods, 
the capture of arthropods living m ain ly on the aboveground level and belonging to all 
consumer categories (primary, secondary, tertiary, quaternary, coprophagous, necropha­
gous, detritophagous, omnivorous). This method has also some lim its: it can provide 
only partial qualitative information (assuring only accidentally collection o f the well-fly­
ing species or those feeding w ith the air organs o f plants, but not endophyte or hypogeal 
ones) and assure only half-quantitative estimations, because the reference to the surface 
unit is not possible.
Some crops were placed in the v icin ity o f industrial platforms (200-800 m) and exposed 
to industrial emissions (m ain ly represented by SO2, C O 2, CO , Pb, fluor, chloride, hy­
drochloric acid, vinyl, ethylene, propylene, aniline, phenol, formaldehyde, aliphatic car­
bonates etc).
W e also studied chem ically polluted crops treated w ith insecticides Fosalon - 0 ,7 kg/ha, 
against L eptinotarsa  d e cem lin ea ta ; or herbicides Icedin-Super CS (2,4 D as D M A salts 
29 % + Dicamba 10 %), 1 l/ ha, 2,4-d-Isopropylamine Salt LS-2,4 D (isopropyl amine 
salts 2,4-d acid a.e. 33 %), 2,5 l/ha, Sansulfuron 75 W P  (chloridesulfon 75 %), 15-20 g/ha, 
Granstar 75 DF (tribenuron methyl 75 %) and Asulox 40 SL CS (asulam 400 g/l).
The “control crops” were represented by crops placed farther from the industrial emission 
sources (10-50 km ), by sim ilar crops w ithout pesticides intervention, or the same crop, 
before the pesticides treatment.
The influence of previous or adjacent crop and o f the variations of non-biotic factors 
(temperature, raining, strong w ind), on the structure and dynamics o f the aboveground 
arthropods populations was also investigated. For this purpose, three trapping stations 
have been set in some crops, at the borderline area w ith other different crops.
The pitfall traps material was preserved in ethanol and submitted to qualitative and 
quantitative analyses.
Qualitative analysis: material determ ination, to the species level in most o f the cases; 
framing species in trophic categories; establishing both the specific pests, the adjacent 
and previous crop pests, the phytophagous polyphagous species; establishing the benefi­
cial species (predators, parasitoids, pollinator, coprophagous, necrophagous, detritopha- 
gous).
Q uantitative analysis: comparison between species and specimens number in control and 
polluted crops; assessment species and specimens numerical abundance and frequency; 
assessment species richness; establishing the dominant and constant species, orders and 
classes, based on numerical abundance and frequency values; comparison of the trophic 
categories biomass.

3. Resul t s  and di scuss i ons

W e have selected the aboveground arthropods for the biodiversity investigation, because 
these small organisms (particularly the insects), easily collected in pitfall traps, are the 
m ain group from the total known species.
Research objectives were: to demonstrate the difference between the epigeal arthropods 
fauna structure in “control” and affected by pesticides and industrial emissions crops,
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and to underline the adjacent and previous crops and non-biotic factors influence on the 
biological diversity, in order to characterise the status o f agricultural biodiversity, by as­
sessment o f some qualitative and quantitative parameters.
In agrobiocoenosis are integrate various categories o f organisms as prim ary producers, 
different degrees of consumers and decomposers. The organisms belonging to these 
trophic categories are of great variety: Bacteriophyta, Mycophyta, Protozoa, Vermes, 
Mollusca, Annelida, Arthropoda (Arachnida, Crustacea, Diplopoda, Chilopoda, Insecta), 
Amphibia, Reptilia, Aves and M am m alia. A research program, extended on all trophic 
categories belonging to different higher taxa of organisms, should require a great number 
of researchers and a long period of time for the data processing.
In this study we have investigated only the consumer categories of Phylum Arthropoda, 
because we considered that the changes occurred in arthropods populations, under the 
influence of pesticides or industrial noxious toxicity, could be extrapolated allowing the 
estimation of human activities impact at biocoenosis level (Teodorescu 1989, 1994, 
1998, Teodorescu et al. 1997, 1999, 2001).

Comparison o f arthropod fauna structure in control and polluted crops
Were detected some sim ilar features in the polluted and control crops: the presence of ar­
thropods species belonging to Crustacea, M yriapoda, Arachnida and Insecta classes; high 
prevalence of insects species and specimen numbers; the dominance of aboveground ar­
thropod species; the existence of the same trophic categories of consumers (Fig. 2).
From C ru s ta c e a  class, in some samples occurred few specimens of A rm ad ilid ium  v u l­
g a r e  Latr., from A rm adilidiidae family, Isopoda order.
From D ip lo p o d a  there were collected species belonging to Julidae (Ju lu s ter r ito r ies  
L., B lan iu lu s gu tu la tu s  Bosc.) and Polydesmidae (P o lyd esm u s com p la n a tu s  L.) families, 
and from Chilopoda, species belonging to Lithobiidae (L ithob iu s fo r f i c a tu s  L.) and 
Geophilidae (G eoph ilu s sp.) families.

Fig. 1: Insect families’ distribution function of orders.
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Fig. 2: Insect species trophic categories distribution.

A rach n id a  class w as rep resen ted  b y  th e  A ca r in a  an d  A ran ea  gro up s, b u t g en era  an d  spe­
cies rem a in  u n d e te rm in ed .

I n s e c t a  class w as rep resen ted  b y  over 2 0 0  species, b e lo n g in g  to 6 6  fam ilie s  an d  11 
o rders (F ig . 1): C o llem b o la  (S m in th u r id ae , E n to m o b ry id ae ), O rth o p te ra  (G ry llid ae , 
G ry llo ta lp id ae , C a tan to p id ae , T e ttig o n iid ae , A c r id id ae , D ec tic id ae ), D erm ap te ra  
(F o rficu lid ae ), H etero p te ra  (A n th o co rid ae , N ab id ae , M ir id a e , R ed u v iid ae , P en tato - 
m id ae ), H o m o p te ra  (A p h id id ae , C ic a d e llid a e ) , T h ysan o p te ra  (T h r ip id ae ), C o leo p te ra  
(C a rab id ae , H a rp a lid a e , M a la c h iid a e , S tap h y lin id ae , S ilp h id ae , E la te r id ae , T eneb ri- 
o n id ae , D erm estid ae , C a n th a r id ae , C o cc in e llid a e , S ca rab ae id ae , C h ry so m e lid ae , C u rcu - 
l io n id ae ) , N eu ro p te ra  (C h ry so p id ae ) , H ym en o p te ra  (T en th red in id ae , B raco n id ae , 
A p h id iid a e , M eg asp ilid ae , S e rp h id ae , D iap r iid a e , S ce lio n id ae , E n cy rtid ae , P te ro m a lid ae , 
T rich o g ram m atid ae , D ry in id ae , V esp idae, M y rm ic id a e , F o rm ic id ae , A p id ae ), L ep id o p te ra  
(G e lech iid ae , P yra lid ae , P lu te llid a e , N o c tu id ae , P ier id ae ) an d  D ip te ra  (C u lic id a e , 
M yce to p h ilid a e , I to n id id ae , A s ilid ae , S tra tio m y iid a e , E m p id id ae , D o lich o p o d id ae , 
C h am ae m y iid a e , S y rp h id ae , D ro so p h ilid ae , C a llip h o r id ae , M u sc id ae , C h lo ro p id ae , Sar- 
co p h ag id ae , T ach in id ae ).

T ota l n u m b e r o f  A rth ro p o d a  species it  is n o t k n o w n , because  a ll A ran ea , A car in a , 
B raco n id ae , E n cy rtid ae , M y rm ic id ae , T ach in id ae  an d  som e C o llem b o la , P te ro m a lid ae , 
F o rm ic id ae , rem a in ed  in d e te rm in a te .

T he ch arac te r is t ic  species, re s id in g  on  th e  ab o veg ro u n d  an d  lo w  p lan ts , w ere  rep re­
sen ted  b y  th e  o rders C o llem b o la , C o leo p te ra  (C a rab id ae , H a rp a lid a e , S tap h y lin id ae  
fam ilie s , som e C u rc u lio n id ae  from  gen era  T an ym ecu s , B o th yn o d eres) , O rth o p te ra  
(G ry llid ae , G ry llo ta lp id ae , C a tan to p id ae , D ec tic id ae , T e ttig o n iid ae , A c r id id ae  fam ilie s ), 
H ym en o p te ra  (F o rm ic id ae  an d  M y rm ic id a e  fam ilie s ), A ran ea , D ip lo p o d a  (Iu lid ae  an d  
P o lyd esm id ae  fam ilie s ), C h ilo p o d a  (L ith o b iid ae  an d  G eo p h ilid ae  fam ilie s ).

N o t ch arac te ris t ic  for th e  ab o veg ro un d  fau n a , m a n y  p h y to p h ago u s , p red ato rs , p o llin a ­
tors, p a ras ito id s , co p ro ph ago us an d  n ecro p hago u s species b e lo n g in g  to H etero p te ra , 
H o m o p tera , T h ysan o p te ra , N eu ro p te ra , H ym en o p te ra , C o leo p tera , L ep id o p tea , D ip te ra  
o rders, w ere  freq u en tly  co llec ted  in  th e  traps. T he p resence o f  C u lic id a e , I to n id id ae ,
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Drosophilidae, Calliphoridae, Sarcophagidae, Chloropidae and M uscidae etc. species, 
was accidental.
Diversity o f phytophagous insects was generally high: Gryllidae, Gryllotalpidae, Catan- 
topidae, Decticidae, Acrididae, Tettigoniidae (Orthoptera), C icadellidae, Aphididae 
(Homoptera), Pentatomidae (Heteroptera), Thripidae (Thysanoptera), Harpalidae, 
Carabidae, Elateridae, Tenebrionidae, Scarabaeidae, Chrysom elidae, Curculionidae 
(Coleoptera), Tenthredinidae (Hymenoptera), Noctuidae (Lepidoptera), Itonididae, 
Chloropidae (Diptera). Some Orthoptera, Coleoptera are omnivorous, but predomi­
nantly phytophagous.
From the hum an point o f view, some species have been considered pests, others benefi­
cial.
Pests were represented by phytophagous, specific to respective crop, specific pests to adja­
cent or previous crops, polyphagous species, accidental species coming from other crops 
and w ild plants.
Beneficial species were represented by predator, parasitoid, pollinator, coprophagous, 
necrophagous, detritophagous arthropods.

• Diversity o f specific crop pests:
For potato crops, the number of arthropods species was also reduced because of the 
plant solanin, accessible only for a small number o f phytophagous: M a cro sip h u m  eu -  
p h o r b ia e  Hott et Fris, A ula cor thum  so la n i Kalt. (Aphididae), E m poasca so la n i Curt. 
(C icadellidae), L eptino ta rsa  d e c em lin ea ta  Say (Chrysomelidae), P h th o r im a ea  op ercu le lla  
Zell. (Gelechiidae), thus constitute only a poor trophic network.
In the corn crops, specific pest have accidentally occurred: R hopa los iphum  m ayd is  Fitch. 
(Aphididae), O strin ia  n u b ila lis  Hb. (Noctuidae), P en tod on  id io ta  Hbst. (Scarabaeidae), 
but registered a marked prevalence o f T anym ecus d ila t ico l lis  Gyll. (Curculionidae), A griotes 
ob scu ru s  L., A. u stu la tu s Schall. (Elateridae), P ed in u s fem o ra li s  F. (Tenebrionidae).
In the cabbage, cauliflower crops occurred: B rev ico r yn e  b ra ssica e L. (Aphididae), 
E uryd em a  o rn a tu m  L., E. o lera cea  L. (Pentatomidae), P hyllo tr e ta  a tra  F., Ph. n em o ru m  
L., Ph. u n d u la ta  Kut. (Chrysomelidae), C eu th orrh yn chu s a ssim ilis Payk., C. q u a d rid en s  
Panz. (Curculionidae), P lu te lla  m a cu lip en n is  Curt. (Plutellidae), M am estra  b ra ssica e L. 
(Noctuidae), P ieris b ra ssica e L. (Pieridae), H ylem yia  bra ssica e Bché. (Muscidae).
In the sugar beet crops, B oth yn od er es p u n c t iv e n t r is  Germ., T anym ecus p a ll ia tu s  F. 
(Curculionidae), Aphis fa b a e  Scop. (Aphididae) species were frequently encountered, 
and. B lito p h a ga  opa ca  L, B lito ph a ga  (A clypea) u n d a ta  M üll. (Silphidae), Cassida n eb u ­
losa  L., C ha eto cn em a  tib ia lis  Illig. (Chrysomelidae), G norim osch em a  o c e lla te lla  Boyd. 
(Gelechiidae) species were accidentally.
In the sunflower crops, the specific pest was H om oeosom a  n eb u le lla  Hb. (Lepidoptera 
Pyralidae).

• Diversity o f polyphagous or adjacent crop pests, o f other species trophic correlated 
with spontaneous plants was high.
These species belonging to Orthoptera from families Tettigoniidae (T ettigon ia  v ir id is -  
s im a  L., T  ca u d a ta  C h.), Decticidae (D ecticu s v e r ru c iv o ru s  L.), Gryllidae (G ryllu s ca m p es- 
tr is L., G ryllu lu s d eser tu s  Pallas, G. fr o n ta l is  Fieb.), Gryllotalpidae (G ryllo ta lpa  g r y llo ta lp a  
Latr.), Catantopidae (C a llip tam u s ita licu s  L.) and Acrididae (A crida h u n ga r ica  Hbst.,
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D ocio stau ru s m a ro cca n u s  Thunb., O ed ip oda  co eru le s c en s  L.), Homoptera from families 
Aphididae (Aphis fa b a e  Scop., S ch izaph is g r a m in u m  Rond., S itob ion  a v en a e  Fabr.) and 
C icadellidae (E u sce lisp leb e ju s  Fall., M acro ste les  la ev is  R ibaut.), Heteroptera from families 
M iridae (Lygus ru gu lip en n is  L., L ygu sp ra ten sis  L.) and Pentatomidae (D olycoris b a cca ru m  
L.), Thysanoptera-Thripidae (Thrips ta b a ci L ind.), Coleoptera from families Harpalidae 
(H arpalus ru fip es  Deg., H. azu reu s  F., H. a en eu s  F., H. g r is eu s  Panz., H. d is t in gu en d u s  
Duft, H. tardu s Panz.), Carabidae (A nisodactylus s ign a tu s  Panz., A. b in o ta tu s  F., A mara 
a en ea  Deg., A. sim ila ta  Gyll., A. ova ta  F., A. eu ryn o ta  Panz., A. fa m il ia r is  Duft., Z abru s 
t en eb r io id e s  Goeze), Elateridae (A griotes lin ea tu s  L., A. u stu la tu s Schall., A. ob scu ru s  L.,
A. sp u ta to r  L., A thous n ig e r  L., S ela tostom us la tu s L., S. a en eu s  L., M elan o tu s p u n c to l in -  
ea tu s  Pell.), Tenebrionidae (O pa tru m  sabu losum  L., G onoceph a lum  p u s s i lu m  Fabr., B laps 
le ti fe ra  M arsh.), Chrysom elidae (E ntom oscelis a d on id is  L., L ongita rsu s a n ch u sa e  Payk., L. 
p e l lu c id u s  Foudr., L.. ta b id u s  Fabr., A phthona eu p h o rb ia e  Schrank., G astroidea p o ly g o n i  
L., L em a m ela n op u s  L.) and Curculionidae (P sa lid ium  m ax ilosum  F., S itona  lin ea tu s  L.), 
Hymenoptera-Tenthredinidae (A thalia sp in a ru m  F.), Lepidoptera Noctuidae (S cotia  seg e -  
tum  Den. et Schiff., S .yp s i lo n  Rott., S. ex clam a tion is  L., A u tog ra p h a gam m a  L., M a rga r it ia  
s t ic t ica lis  L.), D iptera from families Itonididae (M ayetio la  d e s tru c to r  Say), Chloropidae 
(C h lo r o p sp u m ilio n s  Bjerk., O scin is f r i t  L.).

• Diversity o f predator species and higher taxa was high, represented less by 
Chilopoda and more by Aranea and Insecta:
Heteroptera from families: Nabidae (N abis f e r u s  L., N. ru go su s  L.), M iridae (O riu s n ig e r  
W olff.), A delphocoris lin eo la tu s  Goeze.), Reduviidae (R eduviu s p er so n a tu s  L.), Anthocoridae 
(A nthocoris n em o ru m  L., A. n em ora lis  F.), Coleoptera from families Carabidae (C arabus 
co r ia ceu s  L., C. scab r iu scu lu s , C. ca n ce lla tu s  Illig., C. u lr i ch i i  Germ. C. in tr ica tu s  L., 
C alosom a m a d era ea u ro p u n cta tu m  Hbst., P tero stich u s koyi m a rg in a lis  Dej., P  lep id u s  
Leske., P  n ig e r  Schall., P  n ig r ita  F., P  vu lga r is  L., P  m ad id u s  Fabr., P  m ela s  Creutz., 
P oecilu s cu p reu s  L., Abax a t e r  V illa, A. ca r in a tu s  Duft., A. p a ra le l lu s  Duft., A. p a ra lle lo -  
p ip ed u s  Dej., D olichu s ha len sis  Schall., Id io ch rom a  d orsa lis  Pont., D ysch ir iu s s trum osu s  L., 
B ra ch yn u s cr ep ita n s  L., B. ex p lod en s Duft., B. p s o p h ia  Serv., B em b id io n  p r o p era n s  Steph.,
B. va r iu m  Oliv., L ebia crux  m in o r  L., L., cy a n o cep h a la  L., L. hu m era lis  Dej., L. m a rg in a ta  
Geoggr., M icro les tes  m au ru s  Sturm .), M alachiidae (M a la ch iu s b ipu stu la tu s  L., M . ru b i-  
du s  Er.), Staphylinidae (A leochara la n u g in o sa  Grav., T achyporus h yp n o ru m  F., C reoph ilu s 
m ax ilosus L., S taphylinu s ca esa reu s  Cederh, S. o len s  M üll etc.), Cantharidae (C an tha ris 
an n u la r is  M en., C fu s c a  L., C. ru fa  L., ru stica  Fall.) and Coccinellidae (C o cc in e lla  s ep tem -  
p u n c ta ta  L., A dalia b ip u n cta ta  L., C occin u la  q u a tu o rd ec im pu stu la ta  L., A donia  va r iega ta  
Goeze.); Neuroptera-Chrysopidae (C hrysopa  ca rn ea  Steph., C. sep tem p u n cta ta  W esm., 
N in eta f la v a  Scop.); Hymenoptera from families Vespidae (Vespa cra b ro  L, D olich ovespu la  
ru fa  L., D. vu lga r is  L.), Formicidae (F orm ica  ru fa  L.), D iptera from families Syrphidae 
(S yrphus r ib e s ii L., E pisyrphus b a ltea tu s  Deg., S pha erophor ia  s cr ip ta  L.), Cham aem yiidae 
(L eucopis. n in a e  Tanas., L. a tr ita rsis  Tanas., L. ca u ca sica  Tanas., L. g ly p h in iv o r a  Tanas., 
L. m ela n op u s  Tanas.), Dolichopodidae (D olich opu s  sp.), Asilidae (Asilus sp., L aphria  sp.) 
and Empididae.

• Diversity o f parasitoid species and higher taxa was low, belonging especially to
Hymenoptera from families Braconidae, Aphidiidae (D ia eretie lla  ra pa e  C urt., L ysiph lebus 
fa b a r u m  M arsh.), Serphidae (S e rp h u sg ra v id a to r  L.), D iapriidae (T rich op ria  c ilip e s  Kieff., 
D iap ria  c o n ica  L.), Scelionidae (T eleas ru go su s Kieff. ), D ryinidae (G onatopu s sep so id es

DOI: 10.21248/contrib.entomol.56.2.451-462

http://www.senckenberg.de/
http://www.contributions-to-entomology.org/


©www.senckenberg.de/; download www.contributions-to-entomology.org/

458 Anto nie , I. & Teodorescu, I.: Industrial emissions and pesticides

W estw.), Pteromalidae (P terom a lu s p u p a ru m  L., Encyrtidae, Trichogrammatidae and 
Diptera Tachinidae.
From parasitoids, Hymenoptera were specific for the pest key species: D ia eretie lla  ra pa e  
C urt., for B rev ico r y n e  b ra ssica e L.; Teleas ru gosu s  Kieff., for Z abru s ten eb r io id e s  Goeze; 
P terom a lu s p u p a ru m  L., for Pieridae, G onatopu s sep so id es Westw., for Cicadellidae.
Some parasitoids were hosted by polyphagous pest: L ysiph lebus fa b a r u m  M arsh., on Aphis 
f a b a e  Scop.; S erphus g r a v id a to r  L. on H arpalus, A mara  species; T richogram m a eva n es cen s  
Westw., on Noctuidae, Tortricidae species etc.
In the samples from control crops, predators (aranea and insects) were numerous as 
species and specimens, represented by Nabidae, M yridae, Anthocoridae, Reduviidae 
(Heteroptera), Carabidae, Staphylinidae, Coccinellidae, Cantharidae (Coleoptera), 
Syrphidae (D iptera). The parasitoids were less numerous. The zoophagous were num eri­
cally dominant in comparison w ith the phytophagous species.
In the samples from polluted crops, the predators were represented m ain ly by Aranea, 
Carabidae, Staphylinidae, and the parasitoids were less numerous or even absent.

• Diversity o f pollinator, necrophagous, coprophagous, detritophagous species and 
higher taxa was low, both in control and polluted crops.

Pollinator species belonging especially to Apoidea, occurred only accidentally. 
Necrophagous species, belonging to Silphidae (N ecrophoru s a n ten n a tu s  Reitt., N. g e r -  
m a n icu s  L., N. vesp illo  L.) and Dermestidae (D erm estes la rda riu s  L., D. la n ia r iu s  Illig., 
D. m u rin u s  L.), occurred only accidentally.
Coprophagous species, belonging to Scarabaeidae (G eo trup es s ter co rosu s  Scriba, O ntho - 
p h a gu s  tau ru s  Scriba, P leu rop h o ru s ca esu s Panz., P la tysom a  lin ea r e  Er., C accob iu s  sp.), were 
also collected in the samples.
Detritophagous species, represented especially by Collembola, were sporadically cap­
tured in both crop categories.

• Other insects, without any trophic connection to the respective crops, were:
Culicidae (C ulex  sp., A edes sp.), M ycetophylidae, Itonididae, Stratiomyiidae (S tra tiom yia  
sp.), Drosophilidae (D rosoph ila  sp.), Calliphoridae (C a lliphora  er y th ro cep h a la  M g.,
C. v om ito r ia  L., L ucilia  ca esa r  L., P h a en ic ia  s e r ica ta  M g.), Sarcophagidae (S a rcophaga  
ca rn a r ia  L.) and Muscidae (S tom oxys ca lc itran s  L.).
It is to be mentioned the strong relationship between the biodiversity level, on one side 
and the type, state o f crop and the variation of the non-biotic factor values, on the other 
side. Usually, the number of arthropods species, and particularly o f specimens, decreased 
in time, this correlating w ith the animals and plants biological cycle and the decrease of 
the food quality. In the two years investigated crops, the fauna structure was greatly in­
fluenced by the significant variations of temperature and moisture.

Comparison between the species and specimens number in samples collected from 
control crops, industrial emissions affected and chemically treated crops
The analysis o f the aboveground arthropods evidenced some differences o f the diversity, 
in the samples collected from control, and pesticides or industrial emissions exposed 
crops.
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The species number was expressed by approximate values, because in some cases, the spe­
cies determ ination could not be achieved. In the samples from pesticides treated crop, 
the number of species was 2-3 or even more than 4 times smaller than in the samples 
from control crop.
The specimen’s number was also bigger in the samples from control crop, but depending 
on the type of the investigated crop. This number was influenced by the adjacent crops 
structure, by the time of samples collection and by the values o f the non-biotic factors in 
a certain period of time.

Comparison o f the abundance and the dominance values in the samples from control 
and polluted crops
The biggest differences in the total number o f specimens in the samples from control and 
industrial emissions polluted crop were noticed in maize crop (about 9 times), near some 
industrial platforms.
In the samples from control crops, the highest values o f the numeric abundance were 
reached in most o f the cases by Coleoptera (60-90 % ), less by Hymenoptera (m ainly 
aboveground species). Through their size, the Coleoptera, especially Carabidae (C arabus, 
C alosom a, P oecilu s, Abax, P tero stichu s, B ra ch inu s) and Staphylinidae, were dominant in 
the biomass. Smaller values o f the numeric abundance in samples from control crops 
were registered for the coprophagous, necrophagous, detritophagous, parasitoids (in the 
last case, partia lly due to the selective feature o f the collection method).
In the samples from polluted crops, the Coleoptera were dominant by phytopha­
gous species o f H arpalus, A mara, O patrum , A griotes and L eptinotarsa . In most o f the 
cases, an increasing in spider’s number was registered. In the biomass, the phytopha­
gous Coleoptera and Orthoptera (G ryllida e, G ryllo ta lp idae, T ettigon iida e , C atan top ida e, 
D ectic id a e , A crid idae) were dominant. Smaller values o f the numeric abundance in the 
samples from polluted crops were registered especially for parasitoids, coprophagous, ne­
crophagous, detritophagous species.

Comparison o f the number o f species and specimens from different trophic categories
In the samples from control crops, a clear domination of the secondary consumers (es­
pecially predators) was noticed, as comparing to the prim ary ones (phytophagous), 2-3 
times bigger as number of species, but especially as number of specimens (3-4 times 
bigger). This fact has a strong positive relevance, because these secondary consumers are 
biotic control factors, pest species being m aintained at low levels densities.
In the samples from polluted crops, the prim ary consumers dominated as species and 
specimens number, because lack or dim inish biological control (from predators and par- 
asitoids), and also because of their capacity, as phytophagous, to resist o f the pollutant 
toxicity effects.
The changes in the dominance pattern o f primary-secondary consumers represent a good 
indicator o f the biological diversity reduction and consequently, o f the ecological im bal­
ance induced by noxious factors w ith  anthropic origin (Popa and Teodorescu 1983).
The pollinator species were noticed especially in control samples, but their low number 
could be the consequence of the collection method, which excludes, at least partially, the 
anthophylous species.
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The presence of coprophagous, necrophagous, detritophagous species was accidental in 
the samples from polluted and control crops, having a small number of specimens.

Insect dominance in the aboveground arthropods community structure
Taxonomically, the insects were dominant in all the cases, sometimes w ith a frequency of 
100 %. The Arachnida class exhibited a high frequency, especially in the polluted crops, 
but sometimes in controls, too.
As the number o f Aranea increased in polluted crops, we consider that some of them 
resist to the industrial noxious and pesticides toxic action.
In the samples from control crops, the most frequently encountered species (euconstant) 
were the insects belonging to the orders Coleoptera, Hymenoptera (through aboveg­
round level species) and D iptera (more often Drosophilidae). Constantly encountered 
were Orthoptera, Aranea, and accidentally, Isopoda, Chilopoda, Diplopoda, Collembola, 
Neuroptera, Dermaptera, Lepidoptera species.
In the samples from polluted crops, euconstant were Aranea and Coleoptera and con­
stant, Orthoptera, Homoptera, Heteroptera, Hymenoptera and Diptera species.

^he dynamics o f the species composition and specimen’s number, in the samples 
from control and polluted crops
Species composition changes considerably in most habitats during a season (D uelli et al.
1999).
In the samples from control crops, the factors, which explain the species composition 
and the specimen dynamics, were represented by accomplishment of their own biological 
cycle, the character o f the crops, the im m igration from the adjacent habitats, the varia­
tion of non-biotic factors.
In the samples from polluted crops, the factors responsible for the species composition 
and specimen dynamics were both natural (as in the control crops) and anthropic (pes­
ticides and industrial emissions).
In the crops exposed to pesticides, the dynamics was very different. In some cases, in the 
first days following the chemical treatment, the number of species and specimens were 
drastically reduced due to the pesticides shock effect. In other cases, this number signifi­
cantly decreased to the end of the investigated period, when the toxic action reached its 
sum m it, and as a result o f accum ulation and concentration pesticides along the trophic 
chains. In localized chemical treatments, there has been a gradual fauna components 
reinstallation, reflected in the arthropods species number, but especially o f specimens 
reincreasing, through the im m igration from areas where the crop has not been treated, 
from spontaneous plants or near by zones unaffected by pesticides.
All these data are w arning on the negative effects o f the hum an intervention in the struc­
ture, and im plicitly, in the functioning of agricultural biocoenosis.

4.  Co n c l u s i o n s

The arthropod com m unity’s structure from the biocoenosis exposed to pesticides and in­
dustrial emissions was strongly influenced by these toxic substances. From the individual 
level, the negative effects could be extended to the population and biocoenotic level. The 
biodiversity was in all cases much bigger in the samples from control crops.
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The number of arthropods higher taxa (classes, orders, families, genera) has always been 
smaller in the samples from pesticides and industrial emissions exposed crops.
The number of species and specimens in samples from control crops was bigger that in 
samples from the chem ically treated crops or the ones collected near by the industrial 
noxious sources.
The predator species were num erically dominant in the samples from unpolluted crops, 
and the phytophagous species in the samples from polluted crops.
The quantitative proportion between prim ary and secondary consumers, favouring the 
first in polluted crops, and the last ones in the control crops, is a good indicator o f the 
biodiversity assessment.
A  certain resistance to the negative action of the toxic substances was registered for Aranea 
and Coleoptera, and revealed by the numerical abundance and frequency values.
Some categories considered beneficial (parasitoids, pollinators, coprophagous necropha­
gous and detritophagous species) were generally represented by a low number of spe­
cies and specimens, partia lly due to the use of a method specific to the collection of the 
aboveground fauna.
It must be underlined the importance of the adjacent habitats or landscapes in determ in­
ing the species richness.
The functional modifications at the arthropods com m unity level, consequently to the 
structural modifications are related to the alteration of the consumers role o f matter, en­
ergy and information transporters.
In the control crops w ith a greater number of species and specimens, exist a higher bio­
diversity, and in consequences, a higher stab ility at the biocoenotic level.
In the pesticides and industrial emissions affected crops, the instab ility increasing, as a 
result o f biodiversity dim inution.
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