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ABSTRACT 

 
 The paper includes the results on the diversity (classes, orders, families) of the research referring to the fauna of arthropods 
collected from the corn ears in four localities of Moldavia, during the period of  May, June, July, 1994-1996. The material was collected with 
the entomological net, through the method of equal effort. 
           On the whole, there were collected 26,770 specimens of arthropods belonging to two classes: Arachnida and Insecta. The 
arachnids represented 0.53% of the total individuals collected and insects 99.47%. 
  The insects are represented by 11 orders. The order Coleoptera was represented by 11 families and hymenopterans by 13 families. 
Numerically and percentage, three orders were eudominant: Coleoptera (55.86%), Homoptera (14.94%) and Thysanoptera (13.60%).  
        The Order Coleoptera is represented by 11 families. The family Chrysomelidae is eudominant (95.48%), while the family 
Coccinellidae subdominant (2.20%). 
       The Order Hymenoptera is represented by 13 families: 4 families are eudominant: Cephidae (24.67%), Chalcidoidae (20.05%), 
Ichneumonidae (19.00%) and Braconidae (17.15%). 
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Introduction 

Moldavia is the territory located in the 
eastern part of Romania and represents about 10% 
from the surface of the country. 
  The concrete and universal level of 
representation of life is the level of the individual 
that is integrated hierarchically in the level of 
species, coenosis, biocoenosis and ecosystem. 
Agricultural ecosystems acquire some ecological 
features, depending on the geographical location of 
the ecosystem, soil and the plant crop. In natural and 
agricultural ecosystems, arthropods are organized in 
hypogeous, epigeous and hypergeous coenoses. 

The epigenous arthropods from  the 
agroecosystem of the wheat crop in Moldavia, at the 
level of classes, orders, families and species in case 
of the family of Carabidae were investigated by 
VARVARA, PISICĂ and CÂRLAN (1999); 
VARVARA (1991); CÂRLAN and VARVARA 
(1999); VARVARA and BULIMAR (2000); 
VARVARA (2005, 2005 b). 

This paper presents the comparative results 
on the arthropods collected in the period 1994-1996, 
from the corn ears in four crops of wheat from 
Moldavia. 

 The results referring to the fauna of 
arthropods from the corn ears in some crops of 
Oltenia are rendered in the paper  elaborated by 
BANIŢĂ EMILIA and collaborators 1994; for 
Transylvania in the papers   elaborated  by 
MALSCHI (1992); MALSCHI and MUSTEA 
(1993, 1996).  

The purpose of this paper is to know the 
general and local taxonomic structure of the fauna of 
arthropods from the corn ears collected from four 
localities of Moldavia, which cover, climatically and 
geographically, three areas of the province, the 
southern part, the centre and the north. 
 

Material and methods 

The faunal material was collected from 
crops of wheat, belonging to four localities: Cuca, 
1996 (Galaţi county), located in the south of 
Moldavia; Letea, 1996 (Bacău county); Lungani, 
1995 (Iaşi county), central Moldavia and Zvoriştea, 
1994 (Suceava county), in the north of Moldavia.  

The calendar limits of collecting the 
material, on localities, were: between May 18 and 
July 5 for the localities Cuca, Letea, Lungani and 
between June 1 and July 30 for the locality 
Zvoriştea. 

 In order to collect the fauna of arthropods, 
it was used an entomological net with the length of 
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the bag of 50-60 cm and the diameter of the circle of 
25 cm. 

The arthrofauna was collected from the 
middle of the wheat crops. Each collecting has 
meant 100 net strokes to the left and to the right on 
the corn ears, on a route, crossed along normally. 
The collectings were performed at an interval of five 
days. There were performed between 10 collecting, 
totalizing 49-55 days for the south and centre of 
Moldavia (Cuca, Letea and Lungani) and 13 
collectings totalizing 60 days for the north of 
Moldavia (Zvoriştea). The collectings were carried 
out when the wheat plants were in the earing, 
flowering and ripening phenophases. 
  The collecting of material were performed 
by four teachers of Biology in the general education 
in the nominated rural localities, according to 
methodical instructions of collecting and preserving 
recommended by Varvara Mircea, the guide of the 
theses for obtaining the first didactic degree in the 
pre-university education. 
  The taxonomic and numerical 
identifications of individuals collected, on classes, 
orders, families was done in the laboratory of 
Ecology of the Faculty of Biology in Iasi by the 

authors VARVARA MIRCEA and MOGLAN ION, 
using books of identifications in  Russian, German, 
Romanian languages, and also colour albums. 

 In its development, the wheat crop, an 
alimentary plant particularly important for the 
human species, goes through the following 
phenophases: germination, root formation, twinning, 
the formation of the stem, earing, the flowering and 
grain maturation, phenophases taking place under 
the influence of ecological factors: soil, light of the 
day, temperature, humidity. From flowering to the 
full ripening, the air temperature should be between 
11-12°C (at night) and 18 -22°C (during the day). 
 

Results 

In the interval of May and July of the years 
1994-1996, from the corn ears in the four localities 
of Moldavia, there were collected 43 samples, on the 
whole, which totalised 26,770 specimens of 
arthropods. The biggest relative abundance was 
recorded in the locality Letea (15,188 individuals) 
and the smallest one in the locality Lungani (Table 
1).  

 
Table 1 - General data on the fauna of arthropods collected from the corn ears in four localities of Moldavia, 

1994-1996 
 
 Localities Collecting limits Total days Collecting Individuals % 

1 Zvoriştea,1994 June 1 – July 30 60 13 4,269 15.95 

2 Lungani,1995 May  20 – July 13 55 10 1,748 6.53 

3  Letea, 1996 June 1  -  July 15 45 10 15,188 56.74 

4  Cuca, 1996 May 18 -   July 5 49 10 5,565 20.79 

 Total May18 –July 30 209 43 26,770 100 

 
 

The collected fauna of Arthropods belongs 
to two classes: Arachnida and Insecta. The 
Arachnids were represented only by spiders; overall, 

there were collected 143 individuals (0.53%), the 
remaining 26,627 individuals (99.47%) belonged to 
insects (Table 2, Figure 1).  

 
Table 2 - Numerical and percentage ratios of the classes of arthropods collected from the corn ears in four 

localities of Moldavia 
 
  Taxa Zvoriştea 

1994 

Lungani 
1995 

Letea  
1996 

Cuca  
1996 

Total % 

1 Arachnida 41 22  25   55 143 0.53 

   % 0.96 1.26 0.16  0.99   

2 Insecta 4,228 1,726 15,163 5,510 26,627 99.47 

  % 99.04 98.74 99.84 99.01   

 Total individuals 4,269 1,748 15,188 5,565 26.770 100 

  % 15.95 6.53 56.74 20.79 100  
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Figure 1 - Percentage  ratios  of the arachnids and insects collected  from the corn ears  Moldavia, 1994-1996 
Legend.  1. Arachinda; 2. Insecta  

 
The average number of individuals of 

spiders per locality was 35, with a variation from 22 
individuals (Lungani, 1995) and 55 (Cuca, 1996). 
Within the insects, the average number of 
individuals was 667, with a variation between 1,726 
individuals (Lungani, 1995) and 15,163 (Letea, 
1996) (Table 2). 

At the level of Order, the insects collected 
belonged to ten Orders; most of the Orders were 
recorded in the samples from the locality Zvoriştea 
(Table 3, Fig. 2). Overall, within the collected 
entomological material, the eudominant Orders of 
insects were: Coleoptera (55.86%), Homoptera 

(14.94%) and Thysanoptera (13.60%) (Table 3, Fig. 
2). The numerical average of individuals of 
coleopterans was: 3,730 with a very wide variation, 
between 277 individuals (6.37%) in Zvoriştea, 1994 
and 14,220 (93.78%) Letea, 1996 (Table 3). Within 
the Order Homoptera, the individual average was 
998 with a variation of 130 (0.86%) Letea, 1996, 
and 2,045 individuals (37.11%) in Cuca, 1996.  In 
case of the Order Thysanoptera, the numerical 
average of individuals was 908, with a very wide 
variation - 8 individuals (0.05%) in the locality 
Letea, 1996 and 1,914 (34.74%) in the locality Cuca, 
1996 (Table 3). 

 
Table 3 - Numerical and percentage variations of the Orders of insects captured from the corn ears in four 

localities of Moldavia 
 
  Orders Zvoriştea 

1994 

Lungani, 
1995 

Letea, 
1996 

Cuca, 
1996 

Total % 

1  Collembola  4 - - -  4 0.01 
  % 0.09 - - -   
2 Orthoptera 16 12  5  4 37 0.14 
   % 0.38 0.69 0.03 0.07   
3 Thysanoptera 1,692 18  8 1,914 3,632 13.60 
  % 40.02 1.04 0.05 34.74   
4 Homoptera 1,426 390 130 2,045 3,991 14.94 
  % 33.73 22.59 0.86 37.11   
5 Heteroptera 114 636 162 550 1,462 5.47 
    % 2.70 36.84 1.07 9.98   
6 Planipenia 11 18  4  8 41 0.15 
  % 0.26 1.04 0.03 0.15   
7 Coleoptera 277 272 14,220 154 14,923 55.86 
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  % 6.55 15.75 93.78 2.79   
8 Hymenoptera 199 76 112 371 758 2.85 
  % 4.71 4.40 0.74 6.73   
9 Lepidoptera 7 - 10 1 18 0.07 
  % 0.17 - 0.07 0.02   
10  Diptera 482 304 512 463 1,761 6.61 
   % 10.12 17.61 3.38 8.40   
 Total Orders  10 8 9 9   
 %  80 90 90   
 Total individuals 4,228 1,726 15,163 5,510 26,627  
  % 15.88 6.48 56.95 20.69 100  

 

 
 
Figure 2 - General percentage ratios of the Orders of insects collected from the corn ears, Moldavia, 1994-1996. 
1. Collembola, 2. Orthoptera, 3. Thysanoptera, 4. Homoptera, 5. Heteroptera, 6. Planipenia, 7. Coleoptera, 8. 
Hymenoptera, 9. Lepidoptera, 10. Diptera 
 

The coleopterans were represented by 11 
families (Table 4, Fig. 3). On localities, the relative 
abundance with the highest value was recorded for 
the family Chrysomelidae, which amounted 14,247 
individuals (95.48%) with a very wide variation 
between 15 (9.74% at Cuca, 1996) and 14,090 

individuals (97.78%) at Letea, 1996. On the whole 
collected material , the percentages of the families of 
beetles are ranked  as  it follows: the family 
Chrysomelidae is eudominant (95.48%), the family 
Coccinellidae is subdominant (2.20%) and the other 
nine families (81.0%) are subrecedent (Fig. 3). 

 
Table 4 - Taxonomic, numerical and  percentage structure of the Coleoptera collected from the corn ears in the 

investigated crops (at level of family) 
 
  Families  Zvoriştea 

1994 
Lungani, 
1995 

Letea, 
1996 

Cuca, 
1996 

Total % 

1 Staphylinidae  - - 1 - 1 0.01 
    % - - 0.01 -   

2 Scarabaeidae - 46 3 6 55 0.37 
 % - 16.91 0.02 3.89   

3 Cantharidae 31 4 12 1 48 0.32 
   % 11.19 1.47 0.08 0.65   
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4 Melyridae 16 48 34 8 106 0.71 
  % 5.78 17.65 0.24 5.19   

5 Elateridae 23 4 5 - 32 0.21 
  % 8.30 1.47 0.04 -   

6 Coccinellidae  65 98 45 120 328 2.20 
  % 23.47 36.03 0.32 77.92   

7 Lathridiidae 30 - 1 - 31 0.21 
  % 10.83 - 0.01 -   

8 Anthicidae - - 8 - 8 0.05 

  % - - 0.06 -   
9 Chrysomelidae 94 48 14,090 15 14,247 95.48 
   % 33.94 17.65 99.09 9.74   

10 Bruchidae -  8 3 3 14 0.09 
  %  2.94 0.02 1.95   

11 Curculionidae  18 16 18 1 53 0.36 
    % 6.50 5.88 0.13 0.61   

 T.families 7 8 11 7   
    % 63.64 72,73 100 63.64   
 T.  individuals 277 272 14,220 154 14,923 100 
  % 1,86 1.82 95.30 1.03 100  

 
 

 
 
Figure 3 - General percentage ratios of the families of Coleoptera collected from the corn ears in some localities 

of Moldavia: 
Legend. 1. Staphylinidae; 2. Scarabaeidae; 3.Cantharidae; 4. Melyridae; 5. Elateridae; 6. 

Coccinellidae; 7. Lathridiidae; 8. Anthicidae; 9.Chrysomelidae; 10. Bruchidae; 11. Curculionidae 
 

The percentage presence of the families of 
Coleopterans on the corn ears in localities was as it 
follows: 100% for the families Melyridae, 

Coccinelidae, Chrysomelidae and Curculionidae; 
75% for the families Scarabaeidae, Elateridae and 

Bruchidae; 50% for the families Staphylinidae and 
Anthicidae; 25% for the family Lathridiidae (Table 4). 

The dominance position of the individuals 
of those four families present in all localities is 
variable: the family Melyridae can be subrecedent, 
dominant and eudominant; the family Coccinelidae 

is subdominant and eudominant; the family 
Curculionidae is subrecedent and dominant, and the 
family Chrysomelidae is eudominant (Table 4). 
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Referring to the Order Hymenoptera, this 
one was represented by 13 families (Table 5, Fig. 4). 
Overall, the relative abundance with the highest 
value was recorded in case of the family Cephidae, 
which  registered 187 individuals (24.67%), with a 
variation less ample in comparison with the 
Coleopterans, between 17 (8.54% at Zvoriştea) and 

150 individuals (40.43%), at Cuca) (Table 5). 
Overall, the percentages of the families of 
Coleoptera are ranked as it follows: the family 
Chrysomelidae is eudominant (95.48%), the family 
Coccinellidae is subdominant (2.20%) and the others 
9 families (81.0%) are subrecedent (Fig. 3). 

   
Table 5 - The taxonomic, numerical and percentage structure of the Hymenopterans collected from the corn ears 

in the investigated crops (at level of family) 
    
  Families Zvoriştea 

1994 

Lungani, 
1995 

Letea, 
1996 

Cuca, 
1996 

Total % 

1 Cephidae 17 20 - 150 187 24.67 
   % 8.54 26.32 - 40.43   

2 Tenthredinidae  1 - - - 1 0.13 
  % 0.50 - - -   

3 Ichneumonidae  24 42 27 51 144 19.00 
  % 12.06 55.26 24.11 13.75   

4 Aphidiidae 14  - - 14 1.85 
    % 7.54 - - -   

5 Gasteruptiidae 1 - - - 1 0.13 
  % 0.50 - - -   

6 Braconidae  15 6 35 74 130 17.15 
  % 7.54 7.89 31.25 19.95   

7 Cinipidae 8 - - 1 9 1.19 
  % 4.02 - - 0.27   

8 Chalcidoidea 55 8 5 84 152 20.05 
  % 27.64 10.53 4.46 22.64   

9 Aphelinidae  2 - - - 2 0.26 
   % 1.01 - - -   

10 Proctotrupidae 53 - - - 53 6.99 
  % 26.63 - - -   

11 Apidae 1 - 45 2 48 6.33 
 % 0.50 - 40.18 0.54   

12 Formicidae 8 - - 8 16 2.11 
  % 4.02 - - 2.16   

13 Chrysididae  - - - 1 1 0.13 
  % - - - 0.27   
 T.families 12 4 4  8   

  % 92.31 30.77 30.77 61.54   
 T.individuals 199 76 112 371 758 100 
  % 26.25 10.03 14.78 48.94 100  

  
On localities, the families Ichneumonidae, 

Braconidae, Chalcididae were present in all the 
investigated localities, the families Apidae and 
Cephidae were present in 75% of the localities, the 

families Cynipidae and Formicidae in 50% and the 
families Tenthredinidae, Aphidiidae Gasteruptiidae, 

Aphelinidae, Proctotrupidae and Chrysididae in 25 
% of those localities (Table 5). 
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Figure 4 - General percentage ratios of the families of Hymenoptera collected from the corn ears,  
Moldavia, 1994-1996: Cephidae; 2. Tenthredinidae; 3. Ichneumonidae; 4. Aphidiidae; 5. Gasteruptiidae; 6. 

Braconidae; 7. Cinipidae; 8. Chalcidoidea; 9. Aphelinidae; 10. Proctotrupidae; 11. Apidae; 12. Formicidae; 13. 
Chrysididae 

 

Discussions 

The synthetic and comparative results on 
the taxonomic structure of the material of fauna of 
arthropods in the present paper is the effect of the 
unitary method of collecting from the corn ears, 
cumulating 43 samples (10-13 samples per locality) 
from certain localities in the south, central and north 
of Moldavia and of the effort of taxonomic 
classification (classes, orders, families) of those 
26,770 individuals (Tables 1-5, figures 1-4). 
 The occurrence and activity of the 
arthropod fauna from the corn ears is positively 
correlated with the values of temperature and 
humidity, which determine the development of the 
wheat plant, passing through the phenophases: 
earing, flowering, emergence and maturation of 
wheat grains. The beginning of the earing 
phenophase registers a 10-days difference between 
the south of Moldavia (locality Cuca, 1996) and 
north of Moldavia (locality Zvoriştea, 1994). 
  The flowering of the corn ears provides the 
food source for some phytophagous insects, the 
seeking of prey for the predatory insects, and hosts 
for parasite insects. 

Trophically, the insects captured can be 
classified, numerically and percentage, in 
phytophagous, zoophagous, pantophagous and 
palynophagous species. In this microhabitat, and in 
particular, at the earing of the wheat plants, the 
spiders and insects are extremely differently 
represented. Overall, the spiders represent 0.53% 
and insects represent 99.47%, the latter with very  
 

 
close percentages of variation between localities 
(99.01%, Cuca, 1996 and 99.84% Letea, 1996). 
  The insects were present, especially in the 
last three vegetative stages of the wheat plants, when 
all the orders of insects identified in the crop, in 
general, were represented (Table 3, Fig. 2). Of these, 
eight orders (72% of total) (Orthoptera, 

Thysanoptera, Homoptera, Heteroptera, 

Plannipenia, Coleoptera, Hymenoptera and Diptera) 
are common in the four localities. 
 Collembola, edaphic apterygotes were collected 
only in the locality Zvoriştea, in the north of 
Moldavia, in a number of 4 specimens.  
 The local variations of the number of 
individuals and percentage of the Orders of insects 
make evident their connection with the favourable or 
unfavourable conditions of the crops. Thus, in the 
localities Cuca (1996) and Zvoriştea (1994), there 
were two attacks of Thysanoptera where their 
percentage was 34% in the locality Cuca (in the 
south of Moldavia), and 40% Zvoriştea (in the north 
of Moldavia). 

The Order Coleoptera is represented by 11 
families (Tab. 4, Fig. 3). Trophically, the 
phytophagous families are dominant in a percentage 
of 63% (Scarabaeidae, Cantharidae, Melyridae, 

Elateridae, Chrysomelidae, Bruchidae and 

Curculionidae). The Chrysomelids dominated 
plainly in the wheat crop. For example, in the 
locality Letea, 1996, there were collected 14,090 
individuals of the total of 14,200 specimens of 
insects. 

Among the predatory insects, at level of 
families, the aphidophagous Coccinelides are best 
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represented, being present in all the investigated 
localities. Their number and percentages are very 
varied, between 45 individuals (0.32%) in the 
locality Letea, 1996 and 120 (77%) in the locality 
Cuca, 1996 (Tab. 4). 

The Order Hymenoptera is represented by 
13 families (Table 5, Fig. 4). The families Cephidae, 

Ichneumonidae, Braconidae and Chalcidoidae (30% 
of the total) are common in those four localities. The 
number and the percentages of these families of 
Hymenoptera are variable from one locality to 
another. For example, in the wheat crop in the 
locality Zvoriştea (the north of Moldavia), there 
were identified 12 families (92.31% of the total of 
families) which totalized 199 individuals (26.25% of 
the total of individuals), while in the wheat crops 
from the localities Letea and Lungani (the centre of 
Moldavia), there were identified only four families 
for each crop (30.77% of the total of families) and 
they totalized 122 individuals 14.78 % in the wheat 
crop (Letea) and 76 individuals (10.03%) Lungani 
(Table 5). 
 

Conclusions 

   Overall, from the four wheat crops of 
Moldavia, in the period 1994-1996, there were 
collected 26.770 individuals belonging 
taxonomically to 36 taxa: two classes of arthropods 
(Arachnida and Insecta), 10 orders of insects, 11 
families of Coleoptera and 13 families of 
Hymenoptera. 
  The arachnids were collected in all the 
localities, overall and within localities the arachnids 
are recedent, representing 0.53% of the total 
arthropods, between 0.16 and 1.26% in the localities. 
  The insects represented 99.47% of the total 
number of arthropods, and between 99.01% at Cuca 
(the south of Moldavia) and 99.84% at Letea (the 
centre of Moldavia). 
 There were identified 10 orders of insects. 
The variation of the presence of Orders at the level 
of locality was between 8 and 10 orders. The Orders 
Orthoptera, Thysanoptera, Homoptera, Heteroptera, 

Planipenia, Coleoptera, Hymenoptera and Diptera 

are present in all the investigated crops.  
 Within the Orders, the number of 
individuals and their relative dominance show 
extensive variation limits. Thus, the Coleopterans 
had an average of 3,730 individuals (55.86%) and a 
variation between 154 individuals (2.79%), in the 
south of Moldavia, and 14,220 individuals (93.78%), 
in the centre of Moldova. 

There were identified 11 families of 
Coleopterans. The presence variation of the families 
on localities was between 7 and 11 families. The 
families Cantharidae, Melyridae, Coccinellidae, 

Chrysomelidae and Curculionidae are present in all 
the crops. Within the families, the number of 
individuals and their dominance is variable. Thus, 
the family Coccinellidae held 45 individuals 

(0.32%) in the crop from Letea (the centre of 
Moldavia), being subrecedent and 120 individuals 
(77.92%) in the crop from Cuca (the south of 
Moldova), being eudominant. 

Referring to the Order of Hymenoptera, 
there were identified 13 families, the presence 
variation of the families at the level of locality being 
between 4 and 12. The families Ichneumonidae, 
Braconidae, Chalcidoidae are present in all the 
localities, with variable number and percentages 
from one locality to another. 
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Rezumat 

           Lucrarea conţine rezultatele asupra 
diversităţii taxonomice (clase, ordine, familii) a 
cercetărilor faunei de artropode colectate de pe 
spicele de grâu din patru localităţi  ale Moldovei 
(sud, centru şi nord), în timpul lunilor  mai, iunie, 
iulie, 1994-1996. Materialul a fost colectat cu fileul 
entomologic, utilizînd metoda efortului egal. 
           În total, au fost colectate  26.770 indivizi 
de artropode, aparţinând la două clase:  Arachnida  
şi  Insecta. Arachnidele au reprezentat  0.53%  din 
total indivizi  colectaţi, iar insectele  99.47%. 
         Insectele au fost reprezentate prin 11 
ordine. Ordinul Coleoptera  a fost reprezentat prin  
11 families, iar Ordinul Hymenoptera prin 13 
familii. Trei ordine au fost eudominante, numeric şi 
procentual: Coleoptera (55.86%), Homoptera 

(14.94%) şi  Thysanoptera (13.60%).  
        Ordinul Coleoptera a fost reprezentat prin  
11 familii. Familia Chrysomelidae, eudominantă, 
(95.48%), în timp ce familia  Coccinellidae  a fost  
subdominantă (2.20%). 
       13 familii au aparţinut Ordinului  
Hymenoptera. Patru familii au fost eudominante: 
Cephidae (24.67%), Chalcidoidae (20.05%), 
Ichneumonidae (19.00%) şi  Braconidae (17.15%). 
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