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1. Introduction 

Saarinen, K., Marttila, 0. & Jantunen, J. 1998: Species richness and distribu­
tion of butterflies (Lepidoptera: Hesperioidea, Papilionoidea) in an agricul­
tural environment in SE Finland.- Entomol. Fennica 9: 09-18. 

A five-year follow-up study was carried out to assess the species richness, 
adult flight period and distribution of butterflies in an agricultural environ­
ment in southeastern Finland in the years 1991-1995. Butterflies were moni­
tored once a week from early May to late September on a 2.5-km field 
boundary transect. During 107 counts, a total of 49 species and 6 112 indi­
viduals were observed. More than half of all individuals (56%) were observed 
in July. The results of multivariate analyses indicated that the occurrence of 
species was related to three habitat types, classified as field margins dividing 
arable field and coniferous forest, arable field and deciduous forest and two 
arable fields. Species richness was higher in field margins near forests than in 
margins between two fields. 
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The Finnish butterfly fauna consists of 114 spe­
cies, of which 93 are resident (Marttila et al. 1991). 
In northern and central Europe the corresponding 
numbers are as follows: Sweden 119/109, Nor­
way 97/92, Denmark 93174, Estonia 111/98 and 
Britain 58/55 (G. Palmqvist, N. Ryrholm, L. Aarvik, 
P. Skou, J. Viidalepp; pers. comm.). The rather 
high number of species in Finland is mainly the 
result of a favourable geographical location. The 
largest part of the country belongs to the boreal 
climate zone, while the southwestern corner of 
the country is located in the hemi-boreal zone and 
the northernmost part is located in the hemi-arc­
tic zone (National Board of Survey 1988, 1989). 

The numbers of species in local faunas differ 
considerably from each other even within the same 
climatic zone. In southeastern Finland, atJoutseno, 
the annual mean of the 1980s was 55 species, while 
on the southern coast, at Lohja, the mean (1958-
1987) was 38 species (Marttila et al. 1991). In 
spite of accurate knowledge of regional butterfly 
faunas , the occurrence of butterflies in different 
habitats is poorly known. The ecology of butter­
flies and moths in mires has been studied in Fin­
land (Vaisanen 1992), but there is little knowl­
edge concerning the occurrence and abundance 
of species in agricultural environments, which are 
known to be of major importance to the survival 
of butterflies (Dover et al. 1990). In Britain and 
central Europe, butterflies on farmland are being 



10 Saarinen et al.: Butteiflies in an agricultural environment • ENTOMOL. FENNICA Vol. 9 

A 

Fig. 1. (A) Location of the study area (Joutseno). (B) Transect, marked with dashed line, and the division of ten 
sections (1-10). 

well studied, usually using the transect count 
method first described by Pollard et al. (1975). 
Work has been focused, for example, on an ex­
amination of the effects of reduced pesticide use 
(Rands & Sotherton 1986), butterfly movement 
and activity (Dover et al. 1992), population size 
estimations (Nagel et al. 1991) and the effects of 
environmental changes or the management of field 
margins (Robertson et al. 1988, Feber et al. 1994, 
Kitahara & Fujii 1994). The basis of the method 
is presented in detail by Pollard and Yates ( 1993). 
The general use of transect counts has also pro­
vided a good background for comparisons of but­
terfly abundances between different regions. 

The objective of the present study was to de­
termine the butterfly species richness, the adult 
flight period and the distribution of species in dif­
ferent agricultural habitats by using field bound­
ary transect counts. 

2. Material and methods 

The study was carried out at Joutseno (61 °10'N, 28°41 'E), 
in the southern boreal climate zone. The temperature repre­
sented by monthly averages (1961-1990) ranges from 
+ 16.7°C in July to- 9.4°C in January. The snow cover 
lasts from early December to mid-April. The study area, 

situated in the countryside some 5 km from the town of 
Imatra, was characterized by fields of cereals, hay and for­
age plants, although the vegetation in the region consists 
mainly of coniferous forests typical of the boreal zone. The 
transect was situated at the edges of open arable land, which 
was surrounded by young coniferous and deciduous for­
ests. The total length of a 2 530-m field boundary transect 
was originally divided into 10 sections, which coincide with 
changes in the nature of the habitat being recorded (Fig. 1, 
Table 1). 

The Pollard transect count method was used between 
1991 and 1995. All individuals seen in front of the observer 
at a range of 5 m or Jess were counted by sections. For 
identification, some individuals were captured with an in­
sect net and were afterwards released. The duration of one 
census varied from 45 to 120 minutes depending on the 
abundance of butterflies. The transect counts were conducted 
once a week from early May to the end of September. The 
number of annual censuses was 20 (1991 , 1992), 22 (1993, 
1994) and 23 (1995), totalling 107 counts. Due to unfa­
vourable weather conditions, butterflies could not be cen­
sused in weeks 22 (1991), 34 (1992, 1993) and 37 (1994). 

Counts were started in the early afternoon (mean 13.20, 
range 10.30--15.30) in the best possible weather conditions. 
Data on temperature, windspeed and sunshine percentage 
collected at the time of each census is given in Table 2. The 
temperature was measured at one point in Section 1 and 
wind speed was estimated by a single number on a scale of 
1 (calm) to 6 (strong wind) after each census. The average 
sunshine percentage, estimated by sections with structured 
alternatives 0 (=completely overcast), 25, 50, 75 and 100% 
(=clear sky), was calculated after each count. 
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In further analysis, 10 sections of the transect were com­
bined into three categories. These section groups were 
formed with the multivariate method by the CANOCO pro­
gram, using the Canonical Correspondence Analysis (CCA) 
(ter Braak 1987). Environmental factors for each section 
were estimated by a single number on a scale of I to 5. The 
factors were as follows: the age of the tree stand indicating 
the stability (ST ABILIT in Fig. 2), the quality of the tree 
stand expressed by the proportion of coniferous trees (CONI­
FERS), the combination of the field layer flora indicated by 
the relative abundances of grove species (GROVESPE), 
heath species (HEATHSPE) and weed species (WEEDSPE), 
the ground moisture (MOISTURE) and the degree of wind 
(WIND) and shading (SHADING). The CCA ordination 
was carried out by using the data of 8 environmental vari­
ables and 34 butterfly species (observed ~ I 0 individuals 
along the transect during the five-year period). The ordina­
tion diagrams illustrate the species and sections in relation 
to environmental factors marked with arrows. Arrow lengths 
give an idea of the significance of the environmental vari­
ables presented. The arrow points roughly in the direction 
of maximum variation in the value of the corresponding 
variable. The diagram illustrates the division of sections 
into three groups (Fig. 2): 

Group I. Sections 1, 2, 3 and 4 (a total of700 m) repre­
sented the field margins lined with arable fields in the east 
and dry heath with large Scots pines (Pinus sylvestris) and 
few deciduous trees and shrubs in the west. The most abun-

Table 1. 10 sections of the transect. 

Section Environment 

Half-open area between dry heath and field 

dant plant species of the field layer were Arctostaphylos 
uva-ursi, Calluna vulgaris, Deschampsiaflexuosa, Festuca 
ovina and Vaccinium myrtillus. Plants adapted to dry and 
nutrient-poor habitats such as Fragaria vesca, Knautia 
arvensis, Pilosel/a officinarum and Trifolium aureum ap­
peared in small numbers, but were absent in other groups. 
Owing to the mature pine trees lining the sections, environ­
mental conditions were fairly stable within this group. 

Group II. Sections 6, 7 and 8 (a total of 5IO m) repre­
sented the field margins lined with arable fields in the west 
and young and luxuriant deciduous forests with aspen (Popu­
Lus tremula) as the main species in the east. The vegetation 
of the field layer mainly consisted of Con val/aria maja/is, 
Deschampsia cespitosa, Filipendula ulmaria, Galium 
bore ale, Geranium sylvaticum and Succisa pratensis. Grove 
species such as Daphne mezereum, Hepatica nobilis and 
Pulmonaria obscura, as well as species adapted to wet con­
ditions, for example Geranium palustre, Potentilla palustris 
and Viola palustris, were common. Due to the fairly young 
trees and the strong succession of vegetation at the forest 
boundary, environmental conditions were unstable within 
this group. 

Group III. Sections 5, 9 and IO (a total of 1 320 m) 
represented the field margins in the middle of arable land 
without lining forests. Cultivated plants varied from year to 
year from turnip rape, rye, oat and wheat to different forage 
plants. The vegetation of the field layer included weeds and 
other species, such as Cirsium arvense, Elymus repens, Epi­
lobium angustifolium, Tussilago farfara and Urtica dioica, 

Length 

1. 
2. 
3. 
4. 
5. 
6. 
7 . 
8. 

Bushy and half-open area around old gravel pit 
Meadow-like half-open area between mixed forest and field 
Half-open area between mixed forest and field 

430 m 
180m 
30m 
60 m 

760 m Open area between two fields; some bushes here and there 
Half-open courtyard of an old house 
Half-open area between moist aspen forest and field 
First half-open part is meadow-like area rounded by moist deciduous forest, 
the end is similar to section 7 

9. 
10. 

Bushy open area between two fields 
Bushy open waste land 

Total 

Table 2. The annual weather data collected during the censuses. 

1991 1992 1993 
n = 20 n = 20 n =22 

Mean so Mean SD Mean SD 

Temperature (0 C) 18.8 4.6 18.8 2.8 16.7 4.3 
Windspeed (1-6) 2.6 1.2 2.8 1.2 2.0 0.8 
Degree of sunshine (%) 78.8 26.1 87.5 18.0 77.1 29.3 

1994 
n = 22 

Mean SD 

18.3 4.0 
2.4 1.1 

90.4 13.5 

40 m 
200m 

270m 
360m 
200m 

2530 m 

1995 
n = 23 

Mean SD 

19.5 5.4 
2.4 0.8 

92.9 9.0 
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Fig. 2. CCA-ordination diagrams of butterflies and sections, with respect to 8 different environmental variables 
presented with arrows (see Methods). Eigenvalues are 0.230 for axis 1 and 0.091 for axis 2. (A) Environmental 
variables and sections.+= Group I (Sections 1-4), • =Group II (Sections 6--8), • =Group Ill (Sections 5, 9 
and 1 0). (B) Butterfly species observed more than 10 individuals during the five-year period (see full names in 
Table 3) . +=species of group I, e =species of group II, • =species of group Ill. 
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adapted to high nutrient levels. Owing to strong variation 
in the vegetation and a freely blowing wind with no shad­
ing trees, environmental conditions were highly unstable 
within this group. 

The number of species (species richness) in three sec­
tion groups was evaluated with rarefaction, which is a sta­
tistical method of estimating the number of species expected 
in a random sample of individuals taken from a census. 
Given the number of individuals in each species for the 
census, one can calculate how many species would be ex­
pected in a smaller sample of n individuals (James & 
Rathbun 1981). In our analysis we used a sample size of 
250 individuals in each section group. In order to avoid a 
bias introduced by the different size ofthe area, in this case 
the length of the group, the numbers of individuals of each 
species were reduced to the number expected on 500 me­
tres in each section group. When the numbers of species 
expected in samples of this size were calculated by rare­
faction, the communities could be compared. 

Habitat preferences of butterflies were studied by us­
ing relative abundances of each species in three section 
groups. Relative abundances were calculated by using the 
length of the longest section group (III: I 320 m), the coef­
ficients being 1.9 in Group I (1.9 x 700 m = 1 320m) and 
2.6 in Group II. For example, the numbers of Ochlodes 
venatus in three groups were 24 (1), 27 (II) and 73 (III). The 
relative abundances were consequently 46 in Group I (24 x 
1.9 = 46), 70 in Group II and 73 in Group III, the total 
relative number being 189 individuals. The proportion of 
0. venatus was thus 24% in Group I (46/189 = 0.24), 37% 
in Group II and 39% in Group Ill. 

3. Results 

During the five-year period (1991-1995), a total 
of 49 species and 6 112 individuals were observed 
(Table 3). The annual number of species and in­
dividuals varied from 35 (1994) to 42 (1992) and 
from 858 (1993) to 1 912 (1995), respectively. 
Altogether 23 species were observed annually, the 
proportion of the five most abundant species, Thy­
melicus lineola, Pieris napi, Aphantopus hyperan­
tus, Aglais urticae and Gonepteryx rhamni con­
stituting more than two thirds (69%) of all the 
individuals. Less than 10 individuals were ob­
served for 15 species. 

The greatest numbers of species and individu­
als were observed during the high summer, espe­
cially in July. Altogether 56% of all individuals 
were counted during the six-week period between 
late June and early August. The peak of the spe­
cies and individual numbers was attained, on av­
erage, during weeks 28 and 30 (Fig. 3). 

The numbers of species and individuals ob­
served in three section groups were 44 and 1 432 
(1), 40 and 1 614 (II) and 41 and 3 066 (ill), re­
spectively. By rarefaction, the numbers of spe­
cies expected in the sample of 250 individuals 
were 30.7 in Group I, 26.0 in Group II and 23.4 in 
Group III. The relative abundances of 34 species 
(observed ~ 10 individuals during the study pe­
riod), when classified by their highest proportion 
in three section groups, indicated habitat prefer­
ences of butterfly species in agricultural environ­
ments (Table 4). 

4. Discussion 

4.1. Validity of results 

The transect method has considerable potential 
for assessing the species richness of butterflies 
(Pollard 1991, Pollard & Yates 1993). Although 
there was only one transect site, the butterfly data 
consisted of almost all the resident species living 
in the region. Due to the resemblance of the re­
sults of the present study to the data from the first 
two years (Marttila & Klemetti 1993), it was as­
sumed that the study period was long enough to 
provide the basic data of species richness, adult 
flight periods and habitat preferences of butterflies. 

Line transects are usually divided into sections, 
which simplify counting and also enable some as­
sessment to be made of the occurrence of butterflies 
in different habitats (Pollard 1977). In the present 
study the transect was originally divided into 10 
sections, but due to the resemblance of some sec­
tions, they were combined into three groups. The 
canonical correspondence analysis (CCA) supported 
the division and made it possible to compare habitat 
preferences of butterflies between section groups. 

Censuses were conducted by six amateur and 
professional entomologists. A study by Pollard 
(1977) indicated that different recorders show 
similar trends in counts. Almost all the species 
were easily recognizable by an experienced ob­
server in the field. Unidentified individuals were 
not included in the data. The number of inactive 
and small species may also be underestimated, 
but the effect is similar in different habitat groups. 

Regular counts at one-week intervals made the 
butterfly data representative. All the censuses were 



14 Saarinen et al. : Butteiflies in an agricultural environment • ENTOMOL. FENNICA Vol. 9 

Table 3. Species and individuals along the transect in 1991-1995. Species observed in all years are marked 
with(*) . 

Species 1991 1992 1993 1994 1995 Total 

1. Pyrgus malvae (L.) 3 0 0 5 
2. Carterocepha/us silvico/a (Meig.) 1 0 0 3 
3. . Thymelicus linea/a (Och.) 212 183 71 127 457 1 050 
4. * Ochlodes venatus (Br. & Gr.) 31 63 6 1 23 124 
5. Papilio machaon (L.) 0 0 1 0 0 
6. Leptidea sinapis (L.) 0 1 10 3 4 18 
7. Aporia crataegi (L.) 1 4 0 1 7 
B. Pieris brassicae (L.) 0 8 1 2 21 32 
9. Pieris rapae (L.) 0 110 12 10 21 153 
10. * Pieris napi (L.) 36 152 223 374 215 1 000 
11 . Anthocharis cardamines (L.) 2 3 3 2 0 10 
12. Colias palaeno (L.) 0 0 0 0 1 1 
13. * Gonepteryx rhamni (L.) 109 174 55 44 144 526 
14. Thecla betulae (L.) 1 0 3 0 0 4 
15. Fixsenia pruni (L.) 1 0 0 0 0 1 
16. . Calfophrys rubi (L.) 16 12 75 24 50 177 
17. . Lycaena phlaeas (L.) 4 10 1 5 5 25 
18. * Heodes virgaureae (L.) 11 18 4 11 45 
19. Pa/aeochrysophanus hippothoe (L.) 2 4 0 0 5 11 
20. Ce/astrina argiolus (L.) 0 0 2 1 0 3 
21 . G/aucopsyche alexis (Poda) 0 1 0 0 1 2 
22. Plebejus argus (L.) 0 0 1 2 0 3 
23. Lycaeides idas (L.) 0 4 3 19 
24. Aricia artaxerxes (Fabr.) 1 2 0 0 1 4 
25. . Eumedonia eumedon (Esper) 3 5 5 4 9 26 
26. Vacciniina opti/ete (Knoch) 3 6 4 0 1 14 
27. . Cyaniris semiargus (Rott.) 5 34 7 5 14 65 
28. . Agrodiaetus amandus (Schn.) 18 83 31 7 67 206 
29. . Po/yommatus icarus (Rott.) 3 8 3 4 2 20 
30. Limenitis populi (L.) 0 2 0 0 3 5 
31. . Nympha/is antiopa (L.) 1 12 4 1 1 19 
32. . lnachis io (L.) 17 6 7 8 39 
33. Vanessa atalanta (L.) 1 1 0 2 2 6 
34. Vanessa cardui (L.) 0 0 0 10 11 
35. . Aglais urticae (L.) 104 36 73 305 258 776 
36. . Po/ygonia c-a/bum (L.) 5 16 19 4 9 53 
37. . Speyeria ag/aja (L.) 6 4 7 5 14 36 
38. Fabriciana niobe (L.) 0 0 3 
39. Fabriciana adippe (D. & S.) 0 4 5 16 14 39 
40. . Brenthis ino (Rott.) 30 54 36 57 230 407 
41 . . Clossiana selene (D. & S.) 3 13 6 6 13 41 
42. Clossiana euphrosyne (L.) 1 3 7 1 0 12 
43. Melficta athalia (Rott.) 3 3 0 0 5 11 
44. . Hypodryas maturna (L.) 11 7 18 4 1 41 
45. . Erebia ligea (L.) 9 9 35 6 44 103 
46. . Aphantopus hyperantus (L.) 277 199 108 54 209 847 
47. Coenonympha pamphilus (L.) 1 2 3 0 7 
48. . Coenonympha glycerion (Brkh.) 6 4 2 1 8 21 
49. . Lasiommata maera (L.) 13 34 9 8 16 80 

Species 37 42 39 35 39 49 
Individuals 952 1 297 858 1 093 1 912 6 112 
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Fig. 3. The average and range of butterfly species (A) and individuals (B) observed by transect in the course of 
the summer. 
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conducted in good or satisfactory weather condi­
tions in the early afternoon, coinciding with the 
day's maximum density of butterflies (Moore 
1975). In addition, data collected by Pollard (1977) 
indicated that small variations in weather condi­
tions within the recommended limits are not of 
any great importance. 

4.2. Species richness and adult flight period 

Farmland is considered to support a relatively im­
poverished butterfly fauna with a restricted oc­
currence along field boundaries and in other non­
cultivated areas. The field margins are often the 
only suitable habitats in an arable landscape for 
woodland and grassland butterfly species (Sparks 
& Parish 1995). During the five-year period, 43% 
of all and 52% of resident species in Finland were 
discovered in an agricultural environment at Jout­
seno with a field boundary transect. Only five resi­
dent species known to live in the region (Pyrgus 
alveus, Argynnis paphia, lssoria lathonia, Euro­
dryas aurinia and Lasiommata petropolitana) 
were not observed along the transect. 

The results of the present study indicate great 
species richness. This supported the earlier ob-

servations from the same municipality. The an­
nual mean of butterfly species at Joutseno was 
greater than on the southern coast at Lohja (Mart­
tila et al. 1991). Marttila (1992) noticed that the 
richness of nocturnal Lepidoptera was also higher 
in southeastern Finland compared with the other 
parts of southern Finland. He suggested two ex­
planations: 1) the fauna living in the area consists 
of both Mediterranean and Siberian elements, and 
2) the continental climate, with its warm summer 
and thick snow cover in winter, provides good 
conditions for reproduction (Price 1975). 

Butterflies of an agricultural environment have 
been studied with transects in particular in Brit­
ain. Dozens of studies accomplished with differ­
ent time periods and numbers of transects have 
resulted in 18-29 species observed with the tran­
sect (Moore 1975, Rands & Sotherton 1986, Do­
ver eta/. 1990, Williamsetal.1991,Munguira& 
Thomas 1992). Although the butterfly diversity 
in southeastern Finland is higher than in Britain, 
the proportion of the resident species observed in 
one site is of the same magnitude (30-50%). 

More than half of all individuals were observed 
in July and the number of species was at its high­
est at the same time. These observations are in 
accordance with data on butterflies collected occa-

Table 4. Division of 34 butterfly species (more than 10 individuals observed) in three section groups, based on 
the relative abundances of the species. Butterflies are classified by their highest proportion in three habitat 
groups. 

Group I Group II Group Ill 
(Sections 1-4) (Sections 6-8) (Sections 5, 9 & 1 O) 

Dry and stable habitat between Moist and luxuriant habitat between Modest environment between 
field and coniferous forest field and deciduous forest two arable fields 

Species % Species % Species % 

H. maturna 94 E. eumedon 90 C. g/ycerion 81 
C. rubi 88 L. sinapis 78 P. hippothoe 67 
L. idas 80 I. io 67 C. semiargus 54 
H. virgaureae 77 B. ino 65 A urticae 52 
C. euphrosyne 73 P. c-a/bum 64 T. linea/a 49 
L. phlaeas 71 A cardamines 58 P. rapae 46 
L. maera 70 S. ag/aja 58 V. cardui 44 
V. optilete 67 C. selene 58 0. venatus 39 
M. athalia 66 A hyperantus 55 
E. /igea 57 A amandus 51 
G. rhamni 46 F. adippe 51 
P. icarus 36 P. napi 47 

N. antiopa 45 
P. brassicae 39 
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sionally with variable methods in coastal areas in 
southern Finland during a 22-year period (1947-
1968). The peak of more than 35 000 individuals 
was attained in late July (Ekholm 1975). A strong 
concentration of adult flight periods is simply the 
result of adaptation to a short summer with the 
best possible conditions for reproduction. 

4.3. Habitat preference of butterflies 

The environmental variables supported the divi­
sion of sections into three categories of field mar­
gins: those that divided fields and different types 
of forests (Groups I and II) and those between 
two arable fields (Group III). These groups were 
regarded as the main habitat types. By using these 
groups instead of 10 sections, the chance of the 
species occurring in the "wrong" habitat was de­
creased. This could have resulted, for example, 
from the location of few nectar sources (Frazer 
1973, Yamamoto 1975, Pollard 1977). 

The models presented by Sparks and Parish 
(1995) clearly show that butterfly populations in 
agricultural environments are strongly affected by 
the floral composition and structure of the hedge­
row. In the present study we paid attention to other 
environmental variables as well. The relative 
abundances of the species in relation to environ­
mental factors of the habitat groups confirmed the 
earlier suppositions of the habitat preferences of 
butterflies (Marttila et al. 1991). For example, the 
distribution of Callophrys rubi, Hypodryas ma­
turna and Lycaeides idas was emphasized in sec­
tion Group I of a slightly dry, stable and semi open 
environment. Species observed mostly in Group 
II included Eumedonia eumedon, Leptidea 
sinapis, Brenthis ino, Anthocharis cardamines and 
many scarce species (observed< 10 individuals, 
thus excluded from the analysis) such as Limenitis 
populi, Thecla betulae and Glaucopsyche alexis, 
all indicating the preference of moist and luxuri­
ant young habitats. Coenonympha glycerion, Cya­
niris semiargus, Aglais urticae and Pieris rapae, 
which were observed mostly within Group III, are 
typical of environments under continuous change. 
The majority of southern migrants, known to be 
eurytopic species, were also seen within sections 
of Group III. 

It is generally accepted that unstable and un­
predictable environments with frequent distur-

bances result in lower species diversity than sta­
ble and predictable ones (Kitahara & Fujii 1994). 
This was also the case in three habitat groups. 
When the habitats and number of individuals were 
equalized with rarefaction, species richness ap­
peared to be higher in field margins near forests 
(Groups I and II) compared with margins between 
two fields (Group III). Butterfly populations in 
the middle of arable land may be reduced directly 
through contact with agricultural sprays or spray 
drift, or indirectly through the reduced floral di­
versity following herbicide use leading to a re­
duction in nectar sources or larval foodplants 
(Sparks & Parish 1995). 

The field boundaries are very important to but­
terflies, not only as breeding sites, but also as vi­
tallinks between different habitats (Dover et al. 
1992). This probably affected the appearance of 
some species. Pieris napi, Nymphal is antiopa and 
Pieris brassicae were concentrated in section 
Group II, although this kind of environment is 
not supposed to be preferred by these species. The 
explanation might be that they all form open 
populations and the species fly in all kinds of habi­
tats with quite similar intensities, possibly using 
the field boundaries as movement channels. This 
was supported by their having the lowest propor­
tions (47%, 45% and 39%, respectively) of all 
species in Group II. 

Knowledge of habitat preferences of butter­
flies on arable land is especially needed when 
conservation acts are being planned. There are 26 
threatened butterfly species in Finland, most of 
them adapted to open and semiopen agricultural 
environments (Marttila et al. 1991, Rassi et al. 
1992). The survival of several endangered spe­
cies can be ensured only through the more effec­
tive conservation of habitats in the wider coun­
tryside or through habitat management. The role 
of the latter has continuously increased, but only 
a few projects have been accomplished in Fin­
land so far (e.g. Seuranen 1996, Sihvonen 1996, 
Sundell1996). It is evident that the small amount 
of habitat managements conducted is at least par­
tially due to the insufficient knowledge concern­
ing the ecological demands of the species living 
in the agricultural environments. 

We conclude that the field margins in an agri­
cultural environment can support a large variety 
of butterfly species, which are adapted to differ­
ent types of margins. The occurrence of species 



18 Saarinen et al.: Butteiflies in an agricultural environment • ENTOMOL. FENNICA Vol. 9 

and flight periods are strongly concentrated in July 
due to the short and intensive summer typical of 
the southern boreal zone. 
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