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SUMMARY

The study is implemented within the Rural Development Programme forZI2H(RDP 2014
2020) as a case study. The aim of the study is related with assessment of the RR282P014
measur eds Or ga montcibutlormin Focus AyeadA11 1)

Ground beetles and rove beetles are integral and essential components of agrocenosis fauna.
Occurrence, dynamic density and ecological preferences of these beetles play important role in
agriculture. Species of ground andedeetles have substantially significant role in agrocenosis

as elements of integrated plant protection and biological diversity (Cameron & Leather 2012;
Cole et al. 2005; Gailis & Turka 201R®jontanez & AmarilleSuarez 2014 The aim of this

study is tocompare the fauna of ground and rove beetles in differently managed field systems

to clarify the differences in number of species and specimens in conventional fields and areas
which are managed by the RDP 2@28R0 support within M11 measure.

The maintask of this study in 2018 is to continue previously started research (2017) and to get
statistically significant evidence for the effect of different agricultural management practices on
ground and rove beetle species composition. Pitfall traps willdszg in five conventionally

and five biologically managed fields.

According to results from the first study year, the standard field research method was selected
pitfall traps which were modified to improve the quality of sampled material. The nurhber o
pitfall traps used in each transect was increased to 10 traps. They were placed in line transects in
the central part of each field. Trap checking times were adapted to statistical requirements. Trap
exposure duration was increased to get statisticallig vesults. During this study qualitative
coleopterological material from pitfall traps was collected 10 times in each field. Some traps
were destroyed but it was considered when we planned total trap exposure duration. In 2018,
significantly greater nuibyer of beetle species and specimens were collected: 50 ground beetle
species and 15 942 specimens (32 species and 11 653 specimens in 2017), and 29 rove beetle
species and 900 specimens (16 species and 168 specimens in 2017). For characterization of
specis diversity in sampling sites, the ShantWdh e ner and Si mpsonds dive
used. Their values did not provide statistically valid data regarding to beetle fauna differences
between both field management systems.

Studies with the aim to clarifyground beetle fauna differences in conventionally and
biologically managed fields are implemented in Daugavpils University from 2010. In those
studies, different sampling sites were chosen and various beetle sampling and data
processing/analysis methodem used. The results of studies indicated that organic farming has

a positive effect on local ground beetle fauna. In 2017, new study cycle was started and we are
planning to get equable enough data set during three study seasons. After statistiaal analys
extensively extrapolative data will be acquired and effect of different field management systems
on ground beetle fauna will be estimated.

The positive correlation between the number of ground bBs#edophonus rufipespecimens
and biologically maaged field was found after twgear study. In 2018, similar correlation was
found also for rove beetle speciglgochara bilineata



Within the framework of this study, we performed land use analysis of adjacent land units
(around the sampling sites). In maspecies, we found correlations (both, negative and positive)
between number of specimens and percentage coverage of different landscape elements (bushes,
water, buildings, grassland, sowing field, forest, clearing). For some beetle species, association
with precipitation or changes in environmental temperature was found. Also we found
correlation between sowing culture, its height, intensity of weeds growing and change of
cultivated plants using statistical methods.

The work was done in Daugavpils Unisy, Institute of Life Sciences and Technology,
Biosystematic department under leadership of senior researcher Dr. biol. Maksims Balalaikins
by order of the Institute of Agricultural Resources and Economics (IARE) and in collaboration
with researcher fim IARE - Dr. geogr. P. Lakovskis.
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1 statistiskais testsShapireWilk)

Konsta‘tUjot, ka izlases dati nepakNauj as
atkar dogs Unbenu kl Utbltnes vai/un datu asi me:
izmantota datu Iogarllen)lsk$JavturkaLhrstfow:mlUldaueanu(
tur pmUko anal 0zi pielietoja sekojogus apr Ugin
fTekstremUli augst (QBQ1))Urt b Um = Q3 +2. 2+*
TekstremUli zem2iQ3xQl)y t obUm = Q1
kur Q1 ir izlases datu pirmUO kvartole (25 pro

reizinUganas koeficients.

Datu homogenit Ut es/ haitzmantotyjesamdestdJt es noskai d

Bal stoties wuz iepriekg iegltiem gatdatwnal
sal odzinUganai Iz ma(htests tomewap ANO¥Angal nepasaknetreskust e s t i
(MannWhitney Uvai Kruskali Wallisy t est us ar atti egcagngosthfapost er



comparison of megn Statistisko testu efekta lieluméffect sizptikaa pr Ug i fAdiczdak p Uc
and Tomczl, (2014) )

Lai notei ktu vali pastUv saist@ba starp mai
tika izmantots Eta (d) korelUcijas tests, sav
kuri pieder pie nomnn Ul as un r antg Chi-sgulire fest sf indepemdemtésis
SaistQgba starp mainggi em, skalastrii k ap i & gkm&htpjgin et aa t
SpearkmanébsUcijas testu. i

Datu statistiska apstrUde bija veikta izm
Chicago, IlIllinois, USA). Dagi aprUgini, kuri
Develp ment Core Team, 2016) programmU

iPoweb anal gze tika veikta ar sekojogiem par
pakNaujas normUl ajiamUdadah @jpemaimamu, ka abuU
vienUds datu daudzums (izejas datl0A®Mmt i( kMNd di
un d=0.8 (efekta lielums).
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Grafiku i nt dotapsanepleEizes ek 0 @ gz kop Ujw dbalusk uineul ads
unPower(1l-berrprobit as i r ti camouarld 4 Qbhae faitciasnt £ fjeklh u
ir.
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21.Pi TOJUMA VI SPERWQDIGT ET IR

Kopg 2010. gada Dawugavpils UniversitUtes p
ar mUr §i saIQdZ|nUt skrejvaboNu faunas atggi
l aukos. PUt ¢jyamrW&tOkiaj ajss teewnsottriumwr daNds kaaiamn
graudaugiVai r Uku pUt gjumu rezultUtU wz kskriezjdvaar bjatli
|l abvUOVvpdOkbi ol ogi ski apsaimniekotokal allko&t s S
un Opat Au skaits um tika pies ia¢ g@tia Qb agy dBuUOEk v dia
pielietogana. 2017. gadU tika uzsUkts pUtgjun

ti camus rezulutzOtauwsgu bwud sfppaids skaitliskOm v
vUrtobUm wun _daudzliaasktsreuvoamaalkqilaw vi des f ak
parauglaukumU un ainavas vUrtUjumu. PUtgj umu
2019. gadam, kas nodrogi sasopeigmdinus paraugko

2018. gada Iaukqn Ut 0j umu s ez osn (b Ot iskkasugasevgmi lmsotNrdllm av ai r
bija biegi PtemsilehmsmepiaalanwssPterostlchus niger Pseudophonus rufipes
Poecilus cupreusCarabus cancellatysCalathus fuscipesGgs sugas ir Latvij a

rak st ur ggas un b|eglzaorfnglldmaudmmlummﬁoatfm)a@upepsmatU
u.c. 2009) N o Ptérd$tiohus nigei r megam rakstur gga -astikd adlt odi

biotopu sugasRterostichusnelanariusun Carabus cancellatys, p Ug &) Uisr sat k1 Ut o
sugas. Paraugl aukumos neti ka k200n1s8t. a tk§h d & ai
paraugl aukumU CalosckrrmmaderaesptaattAUt i G suga paglaik
vienU atradnU ( Barlaaklsatiuk ksnkeeUt2)0NPa .rpm2efl 18 )p Ut Qj uma

i evUOkto sugu skaits bija |evUr01am| zemUks (
hemot vUrQU, ka | gdzgoggos pUtdjumos 2015. gadU
sugas, g0 gada réidklutmtdtakavu@gghat Ums iparpamat o
eksponUganas |(B<gugna1dzplleaauulgzmmp|Utqumu sezonU t
no ftrWimagi s Adeschavapbitinecda GO suga ir tipiska dagUdl
un barojas ar dagUleamalkHUlpIualemmajmltd<tla1|lAUm_b|n
agents ar saHoﬁRTmnanradsharUJJ@%)FeunQ(Juma gaitU ievUkt
2018. g@&dddp atrhAil,6 kas pUrsniedz 2017. wun 2015.

2015, 2017) . l evOkt U materi Ula skaita palield:i
l amat u eksponUgahastaIgamaeluanIJoums JVBlTthlNSJks
faunas aspekt s, kas gogad arlagrUbngpUprmQJ
sezonU | amatas eksponlOtas) 8. beneglNasa NN
(7067 20.08). Lamatu ekspor]Ugggaasdn_apgg/mnced(m ipros t i
gad9oj umi kU ar9o materi Ula ievUkganas trauc!
Uzskaites periods ir pUrkIUjles ar zemni eku
augsnes apstrUdi, artsseu/gagrgaoss ogaardhgljeurmosReazrugltd
uzskates pUdUj U nedUONU jakr djiyaboNu of pantaAur i ek
proporcijas 2@ 8 . gada sezonIUlezrqgaagdUabquerglUc-skgUj oS

apsalmnlekpnato,&ulsaluaklotss Qi r nebltiski l i el OUks Kk
8553un7389 opat Ai



PretstatU |epr|engJam gadam, k ad stpUrf\L
|l aukos, gogad ar g gak@sgtug&rbaba@%ﬁml$Mt@¢mm
biologiski apsaimniekotos | aukos konstat Uti 5

Sal gdzinot sugu sastUvu divos gados at kar

konvenci Ul Us saikoneoighjlissvailrgslk gvaadblo Nu sugu
stand. nov.) nekU 2017. gadU (18KN4), is2)at i st
t(8)=3. 599 p:0.007 B|oIoglskHJcsnsstaaatmhtUslecg/kalbsaNQO
(33N7) nekU/(20 3@1)37 13 sglgaamju%% Tl 6 21) t(8)=4.010 p=0.004.

Paraugl aukeskoej $ageNekaits variU no 13 19¢dz 2
pirmaj U gad0U, bet atbil st |epr|eIKgZGstugas)pUtoj
(Balalaikins 2015, 2017Ko nst a't S VvVa

I

Ut o 0Os spU_rAu sugu skait
pUt gj uma gadU 1 0dz 7 sugUm).

Vi dUj ai s konstat Uto skrejvaboNu skaits p e
konvenci Ul aj Us sai mns.ecM&alWsi mbl a2 0 bsiuogluo gs ks&kiat;

|l auk U, Kur sasniedza 24 sugas. V|dea|s skre
Qpatﬁalttlecqgl (1422 bIO|OgISkaJUS un 1486 kot
OsspUr Au v skdit§) jparaugaukisnosg iv 1% a s i evUrojaamiar @b g ginm
paraugl aukuma apsai mniekoganas veida, attiec

konstatUtas 15 s$upasyi d68fakeongeapOU0Ru gpat Au
atiecogi konveqnp:aJmLMZ%Jl@stolgaska;so§7 kas arQ ve
Sal gdzinot ar 2RaFumbatdibkaeélsae pdirgad dars, N@Hi8s Q p ¢
gads uzskat Ums par vei ksm@giu, parn gseszmuOrtAlu i r
bioindi k &dirjtddg ojtomW.gu daudzveidobu un to sast
vaboles ietekmU bargbas bUze un barogagUGU|es
vaboNu atththaesspquaadS|jkuonlkzrdUthaVJoUgaJnaausku un di

esogaj Um dzqvotnUm_ netnokopUrU akmaavadoiNet ¢ lam

citu organi smu kl Ut bl tni | auksai mni ecQbas (I
iespUjama sdgwmtissalbi edroba atl asot | aukus ti |
Anali zUjot dagUdu faktoru saistobu ar konkr U

i espUj ams skaidrot arg to saistQbu ar Il,auka a
kas ietekmU sugu sastpLJavqukU|anS|esk|at§J asness k a & &1
| auksai mniecdobas principiem palielinUs sugu d

2.2.(3S APSEKOJAMO LAUKU UN TAJ OS KONSSKARTEWWTVAABOP U SKABX APS
2.2.1KONVENCI GLALUSEGAB M3 I

Dati par |l auksaimniecgbas kultirUm, to mai
kvalitatgvo un kvapknptoﬂZlatQtvaoBahﬂmﬁJrauklurmos ko
skrejvaboNu sugu skai tisechI letm spkair aruegd tagugkiurma se m ¢
ti kmUr vienU paratb§l augamU At t mae@®gaj U paraug
vei kti pirmo gadu. KonstatUto ¢patAu skaits i

2017. gada’SUndN/@nera un Si mp sasrnlad skeillg @b b Dwdat 0 b
uz |ielUku biologiskol dakwadgyveatdpbeac @il 2018O
main(ptg | 9dz ar to @UdUpiveeiidelk.amav btislasatgudgbiun g
rezultUtiem indeksa v(DJFrtbhatsosaugEuUkasepKOékgj
vUrtUjama, kUvBatO@petnegiguze&mamtsittad tUGgsapd Ukral 3



konvqnciUIosPiaukneSadamllmiSJ (KO1 un KO5), P.cl
l aukU (KO 4) pghonus rufipes daminandeskesides pUjj amd ,ok Ul a |
ietvaros, jo 50% no transektes tika ievietot
l i el Uks.

2.1Tabula. Datu apkopojums park o n v e mgsainthiekotiem laukiem

A ) Vasaras . Vasaras
Kula | r ZIemas |\ ijzemas| auzas | 23S |k v i/zemas
2017/2018 kviel Y oA kvie © Y I
QsspUr Ai 4117 4/11 1/5 4/10 2/13
2017/2018
OsspUr Ai 66/124 15/37 1/8 30/37 2/129
2017/2018
Skrejvaboles sugg  17/23 13/19 1115 144 16121
2017/2018
Skrejvabol |1104/2741 6391548 |1225/1080 542609 | 16361486
2017/2018

22.2BI OLOGI SKuS SBASMNI ECO

Dati par |l auksai mniecQbas kultirOm, to mai
kvalitatgovo un kvantZQtteatb(jP\)UcUQamrmlarqe;aZOl?takacopa1
2018 | a u\sas laskextigankllsv, Ut as vasarkai kUl allzas, uha
kviegi. Trijos | aukos audzUj[aauszLkrrulttllkraasplngaest[]tk
vienU auzas tika ai zvi ¥i dUasi sar k ovnasstaartalbt a ik s
paraugl aukumos pUrsnledtzaat &tOd?sug;mdﬁJkanlatkwl(mlJT
KonstatUto sugu skaits biltiski palielinUOjUOs |
kura novietojums tika maingts, l dz ar to sa
indeksu vUrtighasam0On®. agwadtlas, interv0Ol U no 1
sasniedzKBpb8mUUaubkbOraj U pUtoj uma gadU, sugu da
pi eauga, kas skaidrojams ar IlelUk_uvarinczt'ilHJQeS I
uz stabil Uku viNédskpaoaiugbaukumoel Uku | amatu s
pos mu, atseviggos | aukos (Qopagi BI'3) nogerto
sugu daudzveidobas indekparvidabobWiikuBBeguese
parauglaukumU pieaugugo sugu daudzvesi Wjoub,a sj o r
vairUku augu kultivUgana ir vi ens no bi ol og
bi ologiskajU Iauk&&\mamlmBLmreZQmM)V(Moatan_ebluIogls
kopUj Um iezogmUm 2018. gada materi Ul U ir Pseu
suga ir.magdat}sqga)g$ituUC|ja,smgukodamazweladoobsa55|
svUr st Qb as osiparaudlagkdraos glawsr vp Bt 0j ums .Jnlbartizsgmmj § peast
skaita bitisku palielinUganos visos |l aukos un



2.2. tabula. Datu apkopojums parb i o | cagsairankekotiem laukiem.

Bl1 BI2 BI3 Bl4 BI5
- auzas/

Kultlra auzas auzas |auzas/ zi vasaras vasaras

2017/2018 Kvi e kvi e
OsspUr Ai s
5017/2018 7/15 3/19 4/16 5/9 2/12
OsspUr Ai ¢
5017/2018 24226 3/124 11/128 11/63 5/64
Skrejvaboles sugas
5017/2018 1422 18/20 1822 1213 1520
Skrejvabol
5017/2018 30992746 7022993 1790840 353328 | 5641422

223.GiNONYONERA SIMRSONASUGU DA UDZV E NDEES RSRAUGLAUKUMOS

Go

pUt 0] umamadesrantng uma
i ndeksa

GUn&mpaer a a vao
aritm.£st. nov.) urk o n v e n(t.280.e8)lg Ur t Hthatsi st i s ki

tic. inter. 0.06 17 0.389, t(58) = -2,8, p = 0,00 un egltai

nozQmoRbrelectdize SavuRULS.
GUno/marer a vunchejkasbavd)JIrd)@lbakUs )
i knodnevkesnsicai vk nUt séteses jpEDD5{A3Tt a bu | U

attiecdogo

vodUj Um

gadU

gadU t
vUrtobu

Si

i ka f

ksUt a

m biologiskU

0.22t(95% kK i

i bija ey prakfskass
mp s :

sai mni ecodbbos

ona

at ¢

i ndeksa

st at

23t abul a. Si mpsona i no¢ kisns koOmiveégme i Udapkopn
apsai mni ekotos |l aukos 2018. gadU

Parauglaukums  Vid. aritm. St. nov. 95% tic. inter.

KO1 0.17 0.04 0.1471 0.21

KO2 0.17 0.07 0.127 0.23

KO3 0.29 0.10 0.217 0.36

KO4 0.24 0.12 0.157 0.34

KO5 0.15 0.04 0.127 0.19

BI1 0.19 0.05 0.1571 0.22

BI2 0.21 0.06 0.177 0.26

BI3 0.12 0.04 0.0971 0.15

Bl4 0.24 0.07 0.187 0.29

BI5 0.17 0.04 0.147 0.19

VUrt Uj ot | odrzi gdun, ije@dtt oogmd@dt uka sugu daudz

vienUdas abos pUtojuma gados. nemot vUrU dagC
ar pielietotiem aps aunmaz tedma gob h & $ssalp & ¢ Gikaami aerm
apst URBmem. vUr U, | amatu skaita palielinUgano:
ti cami ka sugu daudzveidgdgbu ietekmUja tiegi
pUtojumu saskaAU ar g0 gada metodi ku.



Sal gdzinot 2017. -\AqnneZnﬁ)a‘lé}ksagvaldeUJ(alsnoanartQb
sai mni ecgbUs, konstat Ut s, k a V|dea vUOrtoba 2
l' i el Uka par 20)17.tag;ad;ua(tISZSI‘stO(lZCb)lt|sku at ggo
0.87),48) =342, p=0,004Lodz gga s ibti wloigg awikran |L[erd<q,_)mL$st at Ut s,
ka vidUja vUrtoba 2018. gadU (1.94N0.24 vid.
(1.49N0.15) ), tas statistisOklﬂTOt?3),t((8)sB.460,ptgg(pr
= 0,000.AttiecoQgi Simpsona indeksa vUrtgbas S a me
Anal i2z0U0l 70.t un 2018. gadu Slmbsoha;mlmldnenklseac(p\,bmds
konstat Uts, ka vidUWoa 0v40rvtigdb.a a2r0i1t8m. RNgsatd. U k(Nou.d1
2017. gadu (0. ON0.0?), tas stati 02058 =bitis
-3.030,p—0016AnaI|zlnhjp<$to n8 indeksa vidUjas vUrtohb
konstkaa UdisdUj a vUrtoba 2018. gadUO (0.20N0. 05
2017. gadu (0.36N0.09), tas stati 02758 =bilti s
-3.044, p=0,016skat 2.1un22. . 8.t t Ul u
2,5

2,29
2,02 2,08 1.97 1,99
2 1,86 1,84
Ls6 pl 67 162 61
1,48 51
1,5 39 ,
27 :
12 07
1
05
0
KO1 KO2 KO3 KO4 KOS5 BI1 BI2 BI3 Bl4 BI5

®2018 ®2017

2.1. @tttoWlamera indeksa vUrtdbu s ad2p0dlzs8 .nUg aidnB
lJpUt 0j umu sezonU



1,80

1,60,59
1,60 1,50

1,37
1,40

1,20 ,10

1,00 89 89

1,11
0,89
0,70,74 0.81
0,80 0,7 o .69 .67
0,60
.39

0,40

0,20
0,20

-

KO1 KO2 KO3

0,00
KO4 KOS5  BIL BI2 BI3 BI4 BIS
2018 ®2017
22at t GUsevganera indeksa vUrtgogbu saR@d8in@jaudnls

pUt gjumu sezonU.



224 PiTOJUMA REZULATUITUTISSIKU ANALOQZE

VUr t2018gtada pUt gj umU ievUOkto materi Olu, 13
konvenci Ulo saimniecobu paraugl aukumoisko un 15
sai mni ecobu tHiaemkosz Béswmkattaggi rgbUm kopUj ai s
atseviggi_skrejvaboNu un O0sspUrAu sugu skaits
konvenci Ul i apsai-testsjpee.05).i em | aukiem (T

Pagarinotdatu rindu,t ajj é€kdd 2007 gada datust i ka ama@lUj 2aUts klbnst :
suguskaltsllsi‘arg atseviggi skrej\pard]J@Ia\IkumostezwésletJnJA
konstakdt slati statistashki bbbtogkskineahg§onasn
laukiem(T-tests,p > 0.05).

VUrt Uj ot 2018t atgiadtai skat ulsl,ti ska atggirogbe
apsalmnlekottlJlskaakcmrtheathbtUa t i k a.iNowsamsudpm,di v u
kuras bija konst, athatnask ognavne ntnud)llvugjsmswalﬂ\smnslteactqbs
nozgand at g @i rsoubgaus osptaatrAu d ®sewdaphomsarufipeg(Manriin U m
Whitney U=2972.500 Z=2.731 p=0.006 r=0.21 (zems efekta lielums))Alaochara bilineata
(Manni Whitney U=168.00 Z=2.979 p=0.003 r=0.36 (zems efekta lielum$3eudophorsl
rufipesir suga,r akst ur gga bi ol ogi skaj Um salmnleCQbUm
nezUNu daudzumu, jo suga ir miksofUgsGUdkas ba
trofi dkeUenpes ir r ak stugrdiga darpaluaunPstkdophogysn ¢ u
tomUrasaie§doba starp to oOpat Au skaiNouz ghmomglasg i
atggirQgbas ¢g0s sugas kvantitatgvajos rudotUjo
reglstrUtasasazq&lecbzrﬂraﬁllmeatglard stpUrAu dzi mt as Ve
ti pi ska dagUdlem sUjumlem ir plUsdgga un baro
izmantota kU biol ogi skUs Hoffndna sn Feogskamt1893) a® o ss a k /

sugas dominace i r saistQta ar barQgbas objektnu kvan
daudzvled Wkpsbaui mni.ecobas | aukU

VUrtUJot atseviggas sugas, divu gadu peri
kurUm tika konstatwtrapbatasttlastpl SQkplathIutlsskkaatait
konvenci Ul i apsai mnicdkabWkUsai mniecobUs (skat
24Tabul a. VienU paraugU konstatUto ¢patAu skai
Opat Au skaitu bi olpsagiekdtoslaukos konvenci Uli a
Pterostichus 21 11 U=4452.00 Z=
melanarius 2.409 p=0.016
Pseudophonus 15 22 U=2972.5 Z=-
rufipes 2.731 p=0.006
Chlaenius 5 5 U=31.50 Z=
nitidulus 2.353 p=0.018
Pterostichus 4 1 U=15.00 Zz=
macer 2.811 p=0.027
Agonum 1 > U=81.50 Z=
muelleri 2.480 p=0.018
Aleochara 1 3 U=168.00 Z=
bilineata 2.979 p=0.003




Papil dus 2018. gada rezul tOtiem atsevigg

apsai mni ek cPterastichiss melanaridsu. vi ena no eidominant Um
LatvijU (Bukejs u.c. 2009) . G(ps‘s_ugaskodominar
misu pUtgjuma ietvaros. e mddminandwarliktignagtaes bi e g
kU viens no konvenci Ul Us apsai mniekoganas ind

PUc vizuUlI Us histogrammu un QQ plot grafik
indekaisund st andar t kiNdg Camer, H@wtta200#,rDoan&eward, 2011), ka
a rS@apiroi Wikt esta rezultUtus p < 0.05 (Shapiro &
uzskatot, undssipdegwabpbuAu tdlaptaut skaldgedaidptiuime k g U
nepakNUvUs Gausa sadal gjumam. TUpUc tabul Us ¢
sskojogU véiMOi miMiinmUl a un maksi M8daUOmwairt p QR;
|nterkvartQIukdpwpazen@pAKé\pUdagdzklmSJsu at zgom
gogad tika konstat Ut | t(skhtﬁlplellkum@nu no sai mniec

VUrtl:ljlpbtU2|, k a biologiskajUs sai mniecol
konvenci Ul a jinlrse, r ktdi akeap oW inkataavdllr 9 ze (| QR) . Gos
neti ka konstatUtas saistodbas starp pOpU|UCIju

VelcotpUtQJumUIlaznmanutcetfcektlV|tUte3 epUkbaud;lugi
skaits ir vilemad-tssapOWs) veligduz ar twUrpslttio j wamo s u

sast Uva |22|nUganupamataugiaukzunraLo\tot | amat as
materi Ula | abUku saglabUganos, nepi eNauj sQKk
nokNIganMJodtajuslhaDu pielietoganas rezul t 0t 0O t
samazi nUt vaboNu skaitu | amatUs, kas attieci

AnalizUjot opatAu bkaiskatamatyfsrabastatUfasv
daudzumas k ai t U. Vi sos gad@j t mo$ plat tAiu Kklksizks kainails U w § €
p al ¢ dPpegilosucupreugklasiska Me=19 un asietu Me=9) U=1565.00 Z=4.476 p<0.001
r=0.37, Pseudophonus rufipe&lasiska Me=19.5 un asietu Me=16) U=3023.50 Z=2.179
p=0.029 r=0.17 urCarabus cancellatuglasiska Me=6 un asietuMe=1) U=319.00 Z=3.456
p=0.001 r=0.36. .

PUrbaudot hipotUzi, ka augsnes mitruma
konstatUts, ka tikai tri jaPeogdium niger($28)£0v188b 1 t
p=0.033; Cilvina fossorrs{(40)=0.367 p=0.02 unAleochara bilineatar{(57)=0.372 p=0.004.
Pterostichus nigeun Cilvinafossorl i t er at T r U niirt ratmud nmmbtl sosg aksU s u g @
|egItU sakar gba atbil st t o ekol ogiskajam
i (—;-spUjkaam(ggbou trogskaugs, QpblmAueI abvsUehmegznsnLer 1
pUrvietojoties uVe|pocethd|g>\mdUtkalddﬂllij@o/|ort midas pUr
araugsnes mi tsraummtvgpbaaklwlpegpat,&u skaitu, atkar_
veidg k_onstatUts, ka biologiskUs saimniecdobdU
k o r galPseadophonus rufipeg(94)=0.230 p=0.026terostichus nigery(68)=284 p=0.019 o
Clivina fossormrg(27)=0 . 461 p=0.016, savukUrt konvenci Ul Us
t Uda saistoba nav konstatUta.

l zvirzotU hipot Uze,ug<laau/IameLNU| rs uagtukasragsgstrsn
kultlras, ir kapstatpBt @ Ujbd ¢ ii ek ,aChi-squadeUtest of ci e g a
independencex?(624) = 873.974 p<0.00Cramer'sV=0.261).L 0 dz90ga sai st ogba ti ¢
aro analizUjot divu pUtoj uma g a cChi-sqdasettastsof t o ml

p a
i sk



independencex?(688) = 929.164 p<0.00Cramer'sV=0.234)h e mot v Ur U, ka | auk:s
kultlra nav irzss|ddlzpdyzaiirsgt ffakitd un b KODb o giadg kr
sai mni ekoganas principi nosaka ka vairUku kul
sugu dauszU\/rebladuodbout gb&kars@b,t abasl auka apsai mn
konstkens UawaUt a bl tiskée&ownivebijci Ut iUdChiscuareniess e ¢ i d U's
independencex?(414) = 543.453 p<0.00Cramer'sV =0 . 3 0 6 ) bet nav Gpnst at
saistQba var twi ktkai dslodiodgri stkaj =z UBai megemséb Us$

to tiegi nezUles ir tUs kas nosaka skrejvabo
| aukos noteicogU ir kultivUtO kultlira.

Misu pUtgjuma tika iekNauts viens ¢gUds | a
uzr Ud®d ai mnsaad i augstas sugu daudzvei dQhilams i nde
vienUi 2maktlota cita auga pasUja, nav jespUjam:

Faunas saistgba ar | auksai mnd ekc@lbtdiar &satr mdir
negatoovi i etekmkonwvaboiNUl ishaéapedidomiziueakrottlo nes
l auka apsai mniekoganas veidu sugu daudzvei dgb
| auksaimni ecgbas kultirastsemai kas KOGo phairpoagUai
skrejvaboNu pUt¢j umiumopUtedj uynaw Ivaaiik U ktuise kg aadw

augsti sugu dad zvei dobas indeksu rUdot Oj i un vairUk
skr ej v a Gaosoma madayae.

Bl tiska nozome sk_rejvaboNu sugu sast
konstatUta_l bitiska vUj Y3042)a34 K1 4P .801d EMG kag d
apstiprinUOjUs ar9o divu gadu pUt*Mp44)a6.38at u ar
p=0.04 @ 224).

VUrt Uj ot kpmveacsNobwn biologisko saimniec:¢
S

Ov O
) k

konstatUta bitiska saistgba kon{2860p=2901.000s sai
p=0.023 Huba24d)r,t Ujuamev kosD avOja, bi ol ogGg k Us <
sai satphha prina viedokl i, ka biologi ski apsai mn
nezUl Um nevis audzUt ai | auksai mniecogbas kul tl]

AttiecoQgair snaolzsq)tlzwaallot i es | amatkuo nelesico rUl]JgJa
sai mniltamodtUss yUskhspeg®t Ucijas perioda gar umU
pilnogu priekgstatu par faunu | aukU.

Sai stoQgba a’r_kmdrojwldzsiisalgvadrmmhudnmmmuaas kul t1
garuma iremalAWt0 veget2@Ai8j. asgapear i vad2dochlN s aus
graudaugu vegetUari § agabuagugdeanzag uaap s k g Uy at bDk p
no sugu daudzveiiehéskhemx0 Pp8&.l i gd d an UgieamorsU .

PUrbaudot kzpouUdiaudkamam ir saistdoba ar
parauglaukumostk a konstat Uta saistodoba st a Clp-squaee z UNu s
test of independenci3(312) = 359.251 p=0.03@ramer'sV=0.237) VUrt Ujot divu g:é
sabaptid mls® i pvriidnlJji Usc i @hisquares tast sf ingepemden(©¢(344) =

678.848 p<0.001Cramer's V=0.283) . GO saistgQgba ir bl tiska S
sai mniecQoQbu faunu, jo pastUyv bl tiskrasbiadlgggir 9l
apsai mniekotos | aukos. Bl ti sks nezglNus d a uved zuunr

|l 9dz ar to ar nezUl Um saistogtUs sugas nor Uda



Passd&@ivst Oba starp at seivtiy Juwn vmdéslithphaslgaii tQup:
rufipesr(177)=0.181 p=0.016Carabus granulatusr(14)=0.550 p=0.042Aleochara bilineata
r(57)=0.421 p=0.001 r pozitova s aniAsmard deaea.(d)r0.88%epz00U4A) m
Philonthus addendug(45)=0.318 p=0033i r n e g a t.@arabus granulatugslgakas
ir raksturogga biologiski apsai mniekotiem | auk
nezUNu dau dzumu, v Ul Psgeliddphonus aufipedlepthara hilimeatak on st a
Divusugt Opat Au skaitam konstatUta negatoova sai s
sugas irAmara aened N ot i c i wn@halonthus adsiendud \ai) d Uj i c.i evglar tsUgjiostt
Amara aeneas ai st pduUkkinst 0ba | Uv Ur tsBstopama ttkai sikos j o
parauglaukumos. o

PUc divu gadu datu rimeéadl dmalt)reskpmngams
s u g (Pseudophoms rufipesrs=0.181 n=177 p=0.016Pterostichus macers=0.487 n=18
p=0.04, Amara aeea rs=-0.889 n=5 p=0.044Aleochara bilineatar=0.421 n=57 p=0.001,

Philonthus addendus=-0.318 n=45 p=0.033 zs| Udzot sugas ar nelielu
kU prakt i s lPseudpphomd rifigesumAleachsaa bilineatda ndi kat gvU vUrt ol

Sai stoba ar aiinnioe@gstkm vied kk sa | 0 s-20p8Udadi)j u mo s
ti ka f |Cekrablustgmnulatms@rejvabolelGQ smvgiar kne ci tu, ar stat
identificUto sugu ir uzskatUmas par | auku aps

PUrbaudodaundezzubu s ai st gbu ar noteiktu sai
sast Uvu, konst at UChasquare tdd pfiindependenpé(138) a=i256t6Z6b a  (
p<0.001 Cramer's V=0. 36 4) konvenci Ul Us sai mni ecobUs
sai mni@e obdlsar obu var izskaidrot ar to, ka ne
l'iel s un bl tiski neat ggiras, t ot i varsveidotesm1 venci
dagUdas saistogbas.

At sevi ggUm sugUm tika faks Ut axnsanleavmjlmld datua
skaitU biologiskajUs saimniecdobUs ir konstat C
Gabrius splendidulusy(16)=0.504 p=0.047g § suga gal venokUrt sastop
uzturas zem nok@dldtzu@u Kokunami zsaasit,otdd tean, art aq tUk
nez 0Ol Um. _ ) )

Konvenci Ul aj Us saimniecdogbUs saistoba ar ne
Pterosticus melanariusrg(103)=0.432 p<0.001Pterostichus nigerry(80)=0.435 p<0.001
Calathus erratugs(11)=0.666 p=0.02%alathus melanocephalug5)=0.968 p=0.00Tarabus
cancellatus r{(66)=0.420 p<0.001Anchomenus dorsalig(53)=0.316 p=0.021Philonthus
coghatug¢(15)=0.691 p=0.004.

VUrtUjot datu r i nd2018. ghda satiemtka veikta Regresips 2 0 1 7 .
anaIkaspadalkavelktprognozeat tiecogbU wuz | auka apwai mnie
vaboNu skai.Goddr dpVWuo Ul a d goti 10daukkaG t2i kaat kaJprsteoj u mi
kopU veido 20 FBwkiiKOd kvikaasl ertbu | (5t 0.4 jeb .
ekstrapol Ujot datus (piemUram, wuz visu Latyvi
atggirobas starp BI un KO i1 zradosies patiesas
atggirobuwurs K®airpl 8dUm var attieviOcUtdatz wiasu v
lauku ekvivalentyjeb 42 Bl un 42 KQauki).

Vei cot ainavas pUt Qj umus parauglaukuma apk
veida Mmeg a s Uj umu, zUIIquutummlthpblvdz:étek&auzceNu)
vaboNu sugu sastlleaulptaGtaly gil eagJIkSJtmE(ﬂtGZ) $289.053t  bu s
p<0.001, da0ol16idvu fEMEL 4dladt.ul 2r0i npd<DDDHPAd a =De MBS A



ma veeri daakcaNwst §bhgu s a
580. 775 p<0.0%0345)=9464.
icUgana nav tiegi sai s
mlpa®s padj umus par augl
ai bi ol ogi ski apsai mni
koganas stratUgljal
t UJ ot nolun gl&anqdaatuaimh&n'gada lauka darleuzso maw
nstat Uta sabsfNgbasuguVUrastjlotu dipr®. §8YU dat
nstatUta ar n x¥240891Mul 4 dB21@ z prr0 . §AR s tP=bla. 1B
skaidrojama ar bl ti skUm at ggigmrgilhd, s kgu ven c
ametr Ul i pretUjie |aika apstUanemcStal\sLﬂrQUbal
kri gAu un temperatiras dati tika Aemti no p
bija pieejami$t aci j as Z g liUnd)s, umo kDajugg,&auv pr 0Udoj umi var
nokri gAu vUrtUjums var n,etIIothprr eact 0Jzgsi r athsaesv isgt G
Not i sausu sezonu atspogulLlaoijkaas aaprsgt UktNat iasntail sol
S aiasst Qabr 0O u fKOO saimniecobu faunas atgg
sugu sastopamgbas izskaidroganai konkrUtos | a
’ fa toru anal gzU tika konst(skatUt a ko
sakaits tika konstatUts ar kril
t Au skaita ciega atkarogba no kr
L a sagu skaita samazinUganwos ar
(Chaenius nitidulusi r f N&ktsiUt @i e g a pozitQva kasval Uci j
saistots ari gluigamj u akgbtaksi tonbi j ekkrt lamUj os . \
uglaukumos_ir atkarggtsonns;)tatelNMatnpdxga)t](pj\maa
oj umu, tajU skait UCh|&EOIlﬂSInItIdU|UIS@®diQJnuemgl.ht ONdlg ak
| Ucija ir saistota ar pleAUmumu, ka daud:.
nchomenus dorsajisr k onst at Ut a 02Zi hbrqvaGQk os eil Jtcd §j &
rota ar sugas ekol s preferencUm t
ur gga sastopamoba l[{a_tultaljlod;o g™ nv ae
OvUta ar ceNiem no tUs dzgogvotnUs. C
apr ves VlOretr Ujt mtr i skidgmu Au kvantitatQvU
i zUtiem faktoriem,el|jC fakiorient®’s eikg gaw SefVefes
J . melanariuk ur ai i r cs egai t@dnal]aranalleta
a pozitova korel Ucija r me g u pIathUm (
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i rarmd zogmUt asseboi & Beni jfaaskt ar i em, taj U sk:
miem, kas ir raksturQgi atkl Uto vietu sug
tovU korel Ucijlgiem, kapbiat Gtlan sre YEmit ) k b v
Uta korelUcija ar vienu faktoru, var p
k mes HaﬁlnlsemUrvardel ciega negatQva saist
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25. tabula. Tabula. Skr ej vaboNu un 90sspUrAu sudag@opiae Au
faktoriem.
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Izcirtuma

ApbTl v«

CeNu

Augsnes

VaboNu platob platgb platdk platghb pl atdhb VI':tnSt‘platob tips W@ bl 1 17 e i @2
s=-0.173 =-0.274
P. cupreus ; - 0.033 p - 0.001
. rs= 0.597 rs=0.224 rs= 0.404 rs=-0.401 rs=-0.289 rs=-0.413 rs= 0.253
P. melanarius p<0.001 | p=0005 | p<0.001 | p<0.00l | p<0.001 | p<0.001 | p=0.002
- <= -0.287 +=-0.227
C. fuscipes ;rn = 0.006 [3 =0.032
P. rufi rs= 0.263 rs=-0.194 rs=-0.203 rs=-0.202 rs= 0.151 rs=0.159 rs= 0.203
- funpes p < 0.001 p=0.01 p=0.007 | p=0007 | p=0.045 | p=0.035 | p=0.004
) .= 0.333 .=-0.375
P. niger :) <0.001 L <0.001
s=0.212 s=-0.258 = 0.228
C. cancellatus ; - 0038 ’rJ oLl :) 0026
C. nitidulus Szzglgﬁ E)i-g,ggel
- rs=-0.491
H. affinis b = 0.009
. rs=-0.280 rs= 0.259 rs=0.289 rs=-0.241
A. dorsalis p=0.021 p=0033 | p=0.017 | p=0.047
. rs=-0.436
P. versicolor b =003
A. muelleri ,Zi %_(5)?32
D. halensis :)i—oo_ggf
. +~-0.321 s=0.291 s=-0.357 s=-0.364
A. bilineata :) =0.015 :) =0.028 ; = 0.006 :: =0.005
«~-0.332 s=-0.327 s=-0.333
A. 1ugosus :) =0.026 ;) =0.029 ;3 =0.025
P. addendus Sigégg
VUrtUjot rezultUtus, kopg pUt o0j umu i kIl a
posmiem neti ka i1ieglti pUOr | iecinogi dati, kas
bltisku ietekmi wuz skrejvabo®Nuatflaw nsuuk aiTtiak aa tige
tika vUrtUtas kU biologiskUs | auksai mniecQbas
tika konstatUtas arQ sugu daudzveidQbas inde
ietvaros, tika pielietotas datu statf i skUs apstrUdes metodes. Lod
pielietoganu agrUk definUtUs nelielUs faunas
gan kopUj Us atggi‘rQbas starp vaboNu faunu bi
gi metika konstatUtas virknei sugu otlaukaa kon.
apsai mni ekoganas veidu. . )
PUc pUtojuma pir mUs Iauku_‘sezoChLarBO/njaeezruatUt
sugu daudzveidQgbas ndeksa | WHr tlgabuaksu bai posl aoi gmns
sistUmUs wuzrUda statistiski bl ti skaffeectaizgggi r Qb
uzr uUdot l'iel Uku sugu daudzveidgbu biologiski
l 0dzggos pUtgjumosUdaglbizobi dhbgsskikasl|l auksaim
epigejisko organismu faunu | i el Uk U r e al Mantdrien un pAbharije$uareau d a N |
2014.
23.SKREJVABOLUM URNIOBN PLIABV UL GBGULAPSITRUEKP U N O®ARNDAG| NU
LAUKSAI MNI ECOBOSS LAU
Skrejvaboles wun 0sspUr Ai ir plagas vaboNu
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| abUganai ir | akuoknsvaeli nnmnlloencugl biasa pksualltmnrlaelk ot
dzumamBlsUjsmaasrkqoknalnuunmaalu,@a;mes anp]esntNloUdes P
es stalyl labtlgtaesisr ey iveadook NJam isr kluzhlb\HrJIa@galI\g
zUgana wun 1 0dzoggu augsnesViap8tnofdesprpalhir
l ogi sko | auksai mni ecobsksaviselgug spinel itetkaga
ar9 ar J1dens apgUdes sistUmu dabiskoganu
Montanez un AmarilleSuarez2014) VUr t Uj ot Lat vi j U‘ praktizUjamo
i ologiskajUs saiamnti@cobWaj dEAU7F 9 mWt bk | st [
i ologiskUs | auksai mniecogbas principiem kas
glabUganas pasUkumu @Qstenoganu, i ekNauj ot
ves ci khvaemNuvbaudjpst at ggirgbas paraugl auk

apsai mni elkaotg\amjals teﬁcelkdgl\psdtrﬂlatteml imn i ek &g

t ot sintUtiskos umndatDbmUséess sask dkl
acs_learboganUs saskaAU ar dabu atbil st
skUs saimniekkpdogs | pg i Pci mice pmam, k
sk ai | auksai mni ecqQgbai jUbal stUs wuz d
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s un uzturot genUtisko un | zeokekiai mni e
i ologiskUs Iauksalmnlecqbas principu
eciegamUm darbobU kas vUrstas uz k
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Paglaik LatvijU nav bitiskas atggirgbas s
konvenci Uli apisatgnmUskok &s wvai mmazinUt atggir
t o bi ol ogi skUs apsai mniekoganas l i el Uka ef ek
destruktgvas augsnes apstrUdes metodes, Kur
apgriejaanja j Ucengas piel Ugotalkhwksapdndecj sft:
dzoves DRawkdzoesn. pUt gj umos, kas veltoti sUjumu
faktoriem bitiska uzmandoba ir pievUrsuma | auka
veidamBanguc.2008).QaugavpiIs Uni versit Ut dika vaiklmal i z Ut
ainavas | 0meAa zemes I|UetaanaUmazuar$alzgemm“$ Hured s
rUdi usU ap paraugl aRlezmUt Oz Uiveatidrtdbk iats gy dstasi esktt oi

skrejanbsosliplQUpa&tyAu skaitu un faktoriem, kas to:

S
i
I

P
0s
t

faktors ir krl mu segums,lauksanmie gbgat aiukoset slm®
sugas. Bt enci Ul i go seuglk ss k giot st ovacri ebgilks Isiai st 0ba
citu faktoru ir nepieciegamkreieetaibok a@ms wkrogysst:

vieni no vides objektiem, kas ir izmantojamint e gr Ut Us augu aizsar
nodroglangaarnUt,oIpppmﬂtleerialnu)ltl sUjumiem vUritdgo Vv

i espUjams nodroginUt ne tikai sugu daudzveidg
ieguvumus.GU(ja_V(_ai_dg pasUkumi var ¢tilatt sgilj ®@detairi &n
neapstrUdUttd8d( oséiadU sagl abUj oktkasneviairel pi ensea
skrejvaboles visam laukanb. 0 dz 9ga pozi t Qv a GhiveetanandSothertdnr apr
199) rakst U, kur herbicgdi maeltUska bpeitelpoetteontcii (&
efektu var atstUjot gUdas joslas aro | auka vi






3.SECI NuJ UMI

SkrejvaboNu sugu un ¢pat Au rekaibbWiedlk U Ulsias
bi ol ogiski apsavaini Bkos o 9 0 $ mae K tkal veikaslamatonn i e c Q|
ekspo g a n a , kur as rezuItUtU‘iegIts priekgstats
graudauguReszouILthasUnellelﬁgugurdl adzvesdgbasasnOed&s
is |k h

dpat Au s k &asr aa iUaneai Abai so,la o § theilkcdbas pozitdv

Veicot 20172 01 8 . gadu pUtquma datu anal Qzi t ik
prograkumaaUezuItUltng,Istaﬁstlsklbaerls(acptsaoba starp kopl
opat Au sastUvu unad aﬂkabmmwladennmleﬂ(locglata virk:
skaita at ggi rkprivensdb niUrl i s asiast bmad oagri ski apsai mni

Apskatotat sevi ggas skrejvea s @Bl BrefiiBae=q77 k=0.606 t at Ut
Pseudophonug(=Harpalug rufipes g pat Au skiaan a bisali sdiodlai apsal

parauglaukumlemGal sugaiaksturgga regul Ura un daudzsk
2020 pasUkumU BiologiskU |l auksai mniecgba apssa
samazi kdgaedsi Uli apsaimniekotos | aukos.

Bi ol ogi ski apsai mni ekotos Iaukosk@mlgjgalr@bl

i evOkto ¢ssp0Ur Au -5 94t dlpaarsvheanictisUliir alpiseati lrnsi degkio -
Vi dejoanlsst at Ut bioslggi skai @psai mni ekotiolg kdsaukos

iezomU 9sspUrAu sastopamdobas preferenci bi ol ogi

2018. gada | auktai kpaUtipg wineik ss egoa@l0r Au  skai
sastopamQbas ail & 1Ug zZUe , t i kkwar aiis Aleooleara filineathtkaras s u g a
sastopamQbai ir C|ega sai sttgdbasaat opaméhbhaiapsan
ticama OpatAu skaita palielinUganUs biologi sk

At ggiraob U n o mniekotem dagkiens Feerostiehyps sreelanariug viena no
eidominant Um §ugUm konvenci Ul i apsai mniekotU
novUrota vairUkos konvencionUlos laukos misu
sastopamobu, ttlisktdoimi mamcet avakU viens no kon
indikatoriem.

Uzskaitot faktorus, kas nosaka skrejvabol U
no to apsaimniekoganas sistUmas veida, IgU b1t
ir pamatfaktors, k as atggir blologleekZ| Naip s a

daudzumam ir saimt(gr‘gtpaata&ru_ w&kma N w UﬂLﬂgU.@lDlg]|aijk\lu,lm(
rindu gi saistoba pilnobU apstiprinUjUs.
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short communicacion

New record of Calosoma (Campalita) auropuncitatum
(Herbst, 1784) in Latvia with notes on its occurrence
in the Eastern Baltic region.

Abstract

Background and purpose: Calosoma auropuncacum (Tlerbsr) s the
speies with o confirmed records s the st 150 ears i the Latvian fona.

Until o, she species was considered probubly i
space s confrmed for Lavia in 2011, during she oo
nosed to be
ageniens systems, The
she species i Laivia anid
spavies i Faster Baltic region.

of this paper is 7o cla

Materials and methods: the sudy site is located in the eustern pare of
Lavwia. The ground bectles were collecsed from May 2014 1o Auguss 2085

wsing pisfic brups, insialled s 2 inastr runsecis Jocased a vhe field miargin

and in shecentral part of the ield, more than 100w fur away from the field
border,

Results: One male and three fomates were ansght by pisfall raps during
vegesstion period in cowre of 2014-2015 years. Calosoma spevismens de-
posited in coleopterolagical collavsions in Latvia weve reviewed. Previous
vecord of shis species in Latvia based on specimsen deposited in Lasvian
Museusn of Nedweral History is disproved. In addision, the paper prevents
infermustion or the geographical disiribuiion and biolagy of the species.

Conelusions: The firs proven findings of C.. auropuncaram s Lasvsa
s presensted during stwo field season’s, that suggest a pressmpiion of ocessr-
ring of small. locol populasion of this species in serritory of Latvia.

INTRODUCTION

C'Alowm ‘genus compriscs quite large and diverse proup of world-
wide-disuibuted ground beetles. According to recent revision of
chis gronp, 128 specics assigned to 19 subgenera are known in world (7).
Only 7 of 32 spe )
3, 4). All of thew are rare, sporadically disuibuted in the seion aud
‘most of them are pranted status of proteeted species in many countries
5,6.7.8,9. 10, 11, 121 Adulis o fmajoricy of species in Calosmt genus
arcwell discinguished by cheir specific shape of the body: relacively nar-
1ow buc strongly crasvesse pronotum, and wide, almost parallel, dighe-
Iy broadened coward apex, sidos of lyera. Most spacies ofthis enus are
winged and in some cases ey lly very well (1), Calosonus species are well
known as caterpillar hunters because usually they hune larvac of Lepi-

Now revord of Caloconut {Campalita) mropisncratums (Letbst, 1784 in Lavvia

Maksim Balalaikins er tf

Figure 2. Map of the ey area wnd o

ihology of Quacrnary deposis . the
sgule Ak widh

tionally used agricalural land. sshich is e
wineral ferilizers, as well as intensive spraved with pesii
des. ‘The spring whear sas culrivancd in 2014 and winrer
wheat w2015 io this field The fiekl plot was about 8.5
b, surrounded by a raad from one side and ather crops
on another sides. The studied area is situated in mosaic
agriculeural landscape.

T beetles were collected using pitfall traps, which
were consisted by plastic cups with ole diameser
and 9 cm high. The cups were inserred in the soil sutfice
and flled by 50 % solution of erhylene glyeol to 113 of
aci ity Alwgether, we used ten pi

ch were |su“<d in wwo linear M'vmzxr i 2 i

Five

the field lmldﬂ {36°04D2°N. "()AI 29 zh the dis-
tance 10 m from the tield maegia in the firse canscer,
while further five traps were arranged in the line more
thiun 100 1 fae a

2641171

lang periods dating the season: 27 of May 1o 10 of Junc
and from first o 15 of August in 2014 and 26 of May
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6 of Calosouwa aueopunecaium in b o fekd weur sbe Dichna salfage.

9 of June and ﬁmm 29 Ju
rogether. ol

s pifull waps three specimens (L male and 2 Fatsled
were captured in the active trap period 01-15 Augnst
2014, ar the edge of the sampling plor and a single male
was capuured in winter wheat crop in the period 91 15
fuly 2015, in the centre of vhe field. The prepared speci-
mens were identified by the experts of Dangavpils Uni
ceies Lol using varivus specialized ke

3 b 5

hero 12 of August in 2015 Al

cropharegeaph wis Taken using @
ngle-lens reflex camera Canon EOS 60D, lens EF
100mm F2.81.15 U

DISCUSSION
Geographic distribution
The wonomic staus of e species lias ¢

times and there is no consensus on it currently. In
ik (39) C. assopsenciavir is mentioned as a vadery
€ maderae, bu Breuning (10)and Lindrouh (40 consid-

i [, maddente. Most authors cou-
sider €. auropuncasur as disuncl.species (25, 42, 43, 44,
45, 46, 47, 48, 49), and e agroc weith this point of vie
Most remarkable difference is the opinion of Bruschi 11

s

61

Malcsion Balaluiking ot al

New record uf Calorosut (Cavespaise] asermpaenesaizmse (Herbst, 1785 in Latvia

dopierain dhe e, shrnbs oron the gmmbtl (1. 13, 14,
for

ol beadh in forestry and agr
een Baltic eogion belongs to the aca of
narcheen part of distribution range of six Cilocon spe-

Gstr) syeophante (Linnacus. 1758) C. (Gammpalivd) asro-

pumcazi (1erbst, 1784),

imnlaie fiarther sindy of ins bioecology. Tn this paper we
aimed o present sy data on secords of € asropuncrasiin
as well as peculiarities of ivs habitats in Tatvia and discuss
the possibilicies of wider distribution of
Eastern Baltic region.

bler, 1833 and € {Charmosta) i
(18, 191 All these speci
l either liseed i foc:
extinet (20, 24, 22, 19, 23). There is no any information
of occurcence of C. denticollein Eastern Balric eegion, bue
this species is mentioned in the old fanisiic ferarmre
from Finland as accidencally visived specics, which was
collected as drife from sea shore, when castward wind
eransportod some macerial to cast coast of Briinnsic Is-
land (24}, lowever this specios s listed for whels Eastern
Europe (25, The occurrence of next wo species €. inves-
siguzorand C. vesicuiagzon in the vegion is questionable as
well, Both of them are nored for Easteen Prussia by Hori-
6). and occasionally lonnd in Sweden (19}, howeser
€. seticulatunn is nor listed for Eastera Eacope by Kry-
wovsky etal. (25)

Three species (C. gooplunta, C. inguisitor and €. an-
sopsciatiry)were noted for whole of the Baltic region {4,
20,25).

Tloweser, the notes an distribusion of C. syeophanta in
this regicn are based only on old daia (27, 28, 22, 29, 19,
30} "1he most rocent rcwrd of this species is known onl)
from Lithuania (37). The most common Calowmaspecies
in lastern Baltic region is € fuguisitor. ‘The numerous
records of the species were published from Larvia, Litha-
ania and Kaliningrad region in recent years (20, 5; 24,

32} howevee C. auropunciassns vas rcenly known only
T Tk

wote on presence 1 the
B catloguthe Lot backcs e A it

indicated for

P
nely next record of this species from Bu]li,
on i westrn parcof Lawia (probably more
150 yrﬂno‘d) was men -

species in Estonia, and is Included in Red dat book of
Estonia, as extinct or probably extinct species (9 Only
three, more than 80 years old records of this spec

sources: Sambian peninsula, Mechnikoy 19 century)
and Yanuarny che carly 20% century) (27

New lindings ol Calowma asropsincrttzm in Lawvia
focused vur actention to this remarkable species and

[

Maksin Balalaikins ef af

METHODS AND RESULTS
Sampitlita) densicolie G- - e )
igator (1ligee, 1798) of Latvian of
3 /7 @ auropunctatum
re extremnely rare in diis region,
Red Dats books or considered as & 1l

cured in the course cficscanch pnucﬂ dorsd e ot
wnn of status of biodi

cenoscs with difforen managemnt systems, il
started in 2014, The study site is located close to the
Db vilage i parof Laria) o che s dope
of Laigale npland.
phiin and gonrly sk
landscape typical for south-castcrn part Laevia (37) (fg.

Figure 1. Calosoma autopunetacuss ubices, dorial view:
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Nexw tecord of Calosoma (Canspuliva) auropssactaiznn (Merbst, 17841 in Larvia

Figure 3, Trancects position in she plos; A — in cenrd ars of e pias, B — nlong she feld boreler

who s considering the comples of axa: €. maderte,
wropuncasims, aud C. indicwon Hope 1831, as sin
smadderitespecies including 3 subspecies: C. mederae el
eone, €. madere dsmgaricsn Gebler 183 nide-
sae indivuen. . asapusciavans is found
connrrics, from Medirerrancan cor
Neverthele:

Duticn range rem. s
i i o et v Eilsopi ok Mo
way, Sweden, Estonia, northern part of Eutopean Russia
(mnu Perersburg region) are very scarce and old (791 In
Denmark where . durgpuocttaon s considered a criti-
cally endangered and has been constantly declining dur-
g 207 century, an unknewn population of the species
s found in 1998, in the norchern pareof [aland #49).
This species is rare and sporadically discributed fn dhe
counteies of central Eunope, such as Germany (50 To-
land (51, Slovakia and Croch Republic (523, b beconues
mare rmquenl when going to the Sonth and st (14, 53.

5, 56
Before this study the species had nor been repareed

[rom territory of modern Latvia [or almost 165 vears.
During the study Cidosors specimen deposiced in the
Laevian Museumn of Naturad Hiscory was co-vsamined. I

62

s found oue thar speciman provioushy identified oreanc-
ously as €. auraprnceatson acually belongs w Caiooma
5 ies
i and nordiern United
. our lrnolds o

C. diro-

1atvia. UF conise, our d
disteiburian of this spo
ngs Tn L Season’s conrse, spgesl a pre-
sumption of preseuce ol at least wsiall local populacion
of Uhis species i werritory of Luvia, However, we <t
iminare the pessibiliry of the aceasional migration of
specimens from southern tegions, mavbe caused by tela-
tively high remperatures during the summers of lase de-
cades. Morcover. the latter presumption beconie more
permasive considering an enonmous number of previous
studies v carabids in agrocennses in vatious parts of Lat-
via without auy caches of C. avropusctassy tll 2014,

Bionomy

Theknovdid

bionomy of (2
suflicient. There are only short notes on it
adults and habitat preferem e mentioned in old lierawre
suurees 29 The divrnal activity of adults of this specics

Period bicl, Vol 120, No 1, 2018.
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was proved by Jurum (49}, Howewer, its presence in the
light craps (57) cleady exposing their nocturnal acrivity
and flight ability. Wich respect co life eyele, chisspecies is
widely represented as spring breeding species wich maxi-
mum activity of adults in June (79, 56 58 Alogecher 39
specimens of L. auropsciaium were captured in Lichu-
ania since the first record of this species in the counuy in
1964 (59) and exclusively all of them were harvested in
arable ficlds {parcially published data in 33 34). As much
25 29 of them were caught i July, similarly to specimens
from chisstudy that were capeured tu July aud August. €.
asropwscisism are referred as open land species with
strong preference o sandy, dry hablats wich spasse veg-
ctacion (19, 49, 52). The recotds of this specics are from
agriculoural lands with different crops, but mainly from
cercals In most of Europe (33, 56, 58). Qur findings con-
firm these preferences, bur we caught this species in hab-
ieats with loamy soil type that coincide with findings in
Lichuaia (33, 52/ As au accompanging, species of €.
wropunciatum we disclosed complex of another 30 spe-
ciesofgronnd beetles, shere Pascilss cspreus. Piosudoopho-
nses rufipesand Harpalus affinis svere most froquent among,
them. [lowever. in case of Lichuanian scudics, the com-
ples of actendant ground beedles was eniched by Preros-
ichus melundriss — a hygrophilic species (34). The ler-
ance of this species to moisture could prove also its
presence in grasslands close to the rice fields (53, 6.
“Lhese facts suggest proposicion that this specics tolerate
more heavyand moiscer soils than it was regarded before.
Also assuming thac disteibucion of this species is limited
to wasmes tegions, the temperatuse could be esseatial for
its occureing in the northen parts of ts distribution sange

vineyards or even apple orchards. Morcover “Tamucis cc
al. (34rand our current discoveries show wlerance of this
specics to even conventionally managed fields. Assuming.
that che main factor limiting che spread of this species to
northern regions is the cemperatuse, the spread of chis
species to the northern regions could be indi
vironmental and species composition changes taking
place. as a consequence of global warming. Hence, this
species could be useful as an indicacor of global warming:
in Northern Earape and further monicoring conld give
importanc information chat are assoclated with global
warming processes.

< of en-
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3.PIELIKUMS .KOP{iJi SKREJWAB@BESPSBGU OPATANU SQ@BA OPIAOLDS! SK
UN KONVENCI i LNIISE G@B iMS

Sugas nosaukums

Poecilus cupreus Bl | 17 103 | 11 | 15 1383
Poecilus cupreus KO| 17 154 | 13 | 24 1722
Pterosticus melanarius Bl | 1792 | 10| 18 1253
Pterosticus melanarius KO | 17206 | 15| 39 2078
Calathus fuscipes Bl | 1159 | 13| 20 632
Calathus fuscipes KO | 1763 5 16 567
Anisidactylus signatus Bl - - - 2
Anisidactylus signatus KO - - - 2
Bembidion properans Bl 1i 2 2 1 8
Bembidion properans KO| 1i4 |15| 2 15
Dolichus halensis BI | 1712 | 25| 4 71
Dolichus halensis KO| 1710 | 1 1 42
Pseudophonus rufipes Bl | 171243 | 22| 31 3310
Pseudophonus rufipes KO| 271133 | 15| 21 1755
Amara aulica BI 17 8 1 - 20
Amara aulica KO - - - 2
Carabus granulatus Bl 17 4 2 2 25
Carabus granulatus KO - - - 1
Bembidion obliguum KO - - - 1
Pterostichus niger Bl | 17184 | 3 5 1037
Pterostichus niger KO| 17125 | 4 | 7 370
Clivina fossor BI 175 1 1 43
Clivina fossor KO| 173 1 1 21
Calathus erratus KO| 174 3 2 20
Calathus melanocephalus KO - - - 3
Synuchus nivalis Bl 1i2 |15 - 3
Synuchus nivalis KO| 173 2 - 4
Harpalus sp. KO 2
Carabus cancellatus Bl | 1122 | 4 8 327
Carabus cancellatus KO| 1154 | 4 9 426
Trechus obtusus BI 1i 5 2 4 10
Trechus obtusus KO| 179 |15] 3 34
Chlaenius nitidulus Bl 17 6 1 4 14
Chlaenius nitidulus KO| 114 |25| - 5
Pterostichus macer BI - - - 9
Pterostichus macer KO - - - 2
Anisodactylus signatus Bl 1i 4 1 - 6
Harpalus affinis BI 1i 4 1 1 18




Min i

Sugas nosaukums Max Me QR Kop (
Harpalus affinis KO| 114 1 1 28
Pseodophonus griseus Bl 117 3 2 63
Pseodophonus griseus KO| 176 2 2 30
Anchomenus dorsalis BI | 1122 | 2 3 122
Anchomenusdorsalis KO| 1122 | 2 3 150
Agonum sexpunctatum Bl 17 4 1 1 14
Agonum sexpunctatum KO| 176 1 - 8
Amara sp. Bl - - - 1
Amara sp. KO - - - 1
Poecilus versicolor BI | 1116 | 5 8 110
Poecilus versicolor KO| 1i5 |25| 3 17
Broscus cephalotes KO| 1712 1 - 4
Blethisa multipunctata KO - - - 1
Pterostichus nigrita BI 1i2 |15| 1 9
Bembidion lampros KO - - - 2
Calosoma maderae KO| 1i4 1 2 7
Blemus discus Bl - - - 2
Blemus discus KO - - - 1
Harpalus rubripes KO| 214 |25| 2 11
Chlaeniusnigricornis KO - - - 1
Amara similata Bl - - - 1
Loricera pilicornis KO - - - 2
Agonum muelleri Bl 1717 2 3 30
Agonum muelleri KO| 174 1 3 22
Poecilus lepidus KO - - - 1
Amara aenea BI - - - 2
Amara aenea KO| 417 5 - 16
Badister sodalist BI - - - 1
Carabus hortensis Bl - - - 1
Amara eurynota Bl 116 |35 4 14
Amara majuscula BI - - - 1
Harpalus latus KO - - - 1
Amara fulva BI 17 3 2 - 4
Harpalus tardus KO| 1i6 |25| 5 12
Amara ovata Bl 17 3 2 - 4
Aleochara bilineata BI | 1721 | 3 5 180
Aleochara bilineata KO| 1714 1 1 23
Xantholinus lineari Bl 172 1 1 5
Xantholinus lineari KO| 1i2 1 - 15
Drusilla canaliculata Bl 175 |15] 1 37




Sugas nosaukums

Min i
Max

Me

IQR

Kop(

Drusilla canaliculata KO| 179 2 2 45
Philonthus albipes BI 112 1 - 4
Philonthus albipes KO - - - 1
Philonthus cognatus Bl 171 2 1 1 14
Philonthus cognatus KO - - - 5
Anotylus rugosus Bl 11 6 1 1 63
Anotylus rugosus KO| 172 1 1 10
Rabigus tenuis BI 118 1 2 46
Rabigus tenuis KO| 173 1 1 13
Lathrobium elongatum Bl 112 1 1 5
Lathrobium elongatum KO - - - 4
Gabrius osseticus BI - - - 2
Staphylinus dimitiaticornis Bl 17 2 1 - 18
Staphylinus dimitiaticornis KO - - - 2
Tachyporus hypnorum BI 115 1 1 36
Tachyporus hypnorum KO| 115 1 1 36
Ochthephilum fracticorne BI - - - 2
Aleochara tristis Bl - - 1
Pella humeralis BI - - - 1
Stenus comma Bl - - - 2
Stenus comma KO| 172 1 - 13
Philonthus lepidus Bl - - - 2
Philonthus lepidus KO - - - 1
Philonthus addendus Bl | 17120 | 3 7 133
Philonthus addendus KO| 17131 | 6 | 11 140
Tachyporus obtusus Bl 175 |15 3 9
Tachyporus obtusus KO - - - 2
Gabrius splendidulus Bl 17 4 1 1 22
Gabrius splendidulus KO - - - 5
Mycetoporus lepidus Bl - - - 1
Mycetoporus punctus BI - - - 1
Mycetoporus punctus KO - - - 1
Carpelimusbilineatus BI - - - 3
Philonthus politus BI 11 4 3 - 8
Philonthus politus KO - - - 9
Tachinus corticinus BI - - - 2
Tachinus corticinus KO - - - 1
llyobates nigricollis BI - - - 1
llyobates nigricollis KO| 173 2 - 6
Heterothops dissimilis Bl - - - 1




Sugas nosaukums IQR Kop (

Xantholinus tricolor Bl - - - 1
Xantholinus tricolor KO - - - 1
Bledius pallipes Bl - - - 1
Bledius pallipes KO - - - 1
Tachinus marginatus KO - - - 1
Asaphidion flavipes BI - - - 1
Agonum ericeti Bl - - - 2
Agonum ericeti KO - - - 2




4. PIELIKUMS .SKREJVABOpPU SUGRAMQABAS ATGRIIROB2ZMHEPITOJ UMA

GADOS
Sugas, k as
2018. gadu
sezonas
Agonum muelleri

Leistus ferrugineus

Sugas, k as

2018. gadal au k a
sezonU
Agonum ericeti

qu
p U

Agonum sexpunctatum

Calathus ambiguus

Amara similata

Amara ovata

Cicindela germanica

Amara aenea

Anchomenus dorsalis

Epaphius secalis

Amara aulica
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5 PIELIKUMS .(3SPURAMU SUGU NMOBSATOPAT GGRPRPGBMAIBPITOIJUMA GADOS
Sugas, kas kolSugas, kas kc

Sugas, kas k

un 2018. gadu lauka 2017. gada | 2018 gadakuka pU

pUtoj umu s sezonU sezonU
Aleochara trists Ontholestes murinus Heterothops dissimilis
Anotylus rugosus Philonthus albipes llyobates nigricollis
Drusilla canaliculata Philonthus rotundicollis Lathrobium elongatum
Gabrius splendidulus Philonthusnitidus Mycetoporus lepidus
Philonthus cognatus Quedius molochinus Mycetoporus punctus
Rabigus tenuis Tachinus rufipes Pella humeralis
Tachyporus hypnorum Staphylinus erythropterus Philonthus addendus

Staphylinus dimitiaticornis Philonthuspolitus

Stenus comma
Tachinus corticinus
Tachinus marginatus
Tachyporus obtusus
Xantholinus tricolor
Xantholinus linearis
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