EKOJIOrIA

YOK:574:539.1.04
http://journals.nubip.edu.ua/index.php/

https://doi.org/ 10.31548/biologiya2020.01.038

ACCUMULATION OF *7CS IN INSECTS -
HERPETOBIONT INTEGUMENTS

D. Monoshyn?, T. Shupova? L. Rudchenko?, V. Gaychenko®
1 National University of Life and Environmental Sciences of Ukraine
2 Institute of Evolution Ecology NAS Ukraine

Abstract. The study of the radioactivity of insects - herpetobiont elytra that
belong to different trophic groups shown the presence of incorporated 3’Cs, there
were concentrated about 20% of total animal radioactivity. The comparison of the
radionuclide comparison was done in both dried and fresh samples. Radioactive
contamination of integument comes mainly from the terminal phase of metamorphosis

(at the ninth phase).
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In nearest future, the questions of intak-
ing, accumulation, biological transforma-
tion, and redistribution of the radioactive
compounds by domestic and wild animals
are not going to escape careful look of ra-
diobiology and radioecology. Especially im-
portant place in this question is taken by the
study of the radioactive contamination of in-
vertebrates, especially of insects. These ani-
mals are characterized by a relatively short
life cycle, high fertility, and biomass. They
have taken almost all biological niches,
which makes them ones that have important
(or even main) influence in the transforma-
tion of matter and energy at the natural or
half-natural ecosystems. It also allows us to
use them as the object of ecological and, es-
pecially, radioecological monitoring [1].

The insect with the different trophic
specializations, collected from Drevlya-
ny radioecological reserve (Zytomirska
oblast, Ukraine, the density of radioac-
tive contamination of soil is more than
25 kBg/m2 ) at 2017 served as material
for the study. The activity of recently
sampled and dry material was analyzed.
To determine the activity of '*’Cs in in-
teguments elytra were studied.

Collected samples were shredded,
measurements were done using Gamma
- spectrometry equipped with Ge(Li)
half conducting detector GEM-30185,
GMX (EG&G ORTEC) and multichan-
nel analyzer (ADCAM-300, USA, IN-
1200, France). To perform the analysis,
the measuring vessels “Denta” (shape
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of a frustum, 3.3cm high, 6.3 and 7.3
cm diameter of bases). Measurement
has been done in the Institute of Agri-
cultural Radiology NULES Ukraine.

The insects - herpetobionts of differ-
ent ecological groups were studied: phy-
tophagous (Zabrus tenebrioides Goeze,
1777, Melolontha melolontha L. 1758),
predators (Calosoma inquisitor L. 1758,
Calosoma auropunctata Herbst, 1874),
detritophages (Nicrophorus vespillo L.
1758), and coprophagous (Geotrupes
stercorarius L. 175).

Results of the measurements showed
that in all cases integument is character-
ized by a relatively high level of radio-
active contamination (Table 1). A high
observational error may be explained by
the low weight of samples.

As previous researches showed,
redistribution of 1'7Cs in the trophic
chain (from phytophagous and up to co-
prophagous) for insects is following the
same pattern that known for other ani-
mals - increasing of concentration along
with the moving to the higher point on
the trophic chain [4, 5, 7].

Since dry entomological material
was used for the research, fresh sam-
ples of Melolontha melolontha L. in

situ (whole body and elytra only) w
were used as a control and to compare
the contamination level (Table 2). As
can be seen from the table, the activity
of “fresh” Melolontha melolontha and
their elytra shows that insect integu-
ment contains about 26% of total ani-
mal radioactivity. The suggestion that
other studied insect species following
the same or at least similar relation was
taken as a working hypothesis.

On the modern state of radioac-
tive contamination of the forests of
Ukrainian Woodland, the main place
where radionuclides are accumulating
is forest floor and topsoil [6], which are
ecological niches for the majority of the
species of insects - herpetobiont. The
main way of radioincludes income is
the trophic one since larvas and imagos
intake contaminated fodder and accu-
mulate biologically significant radio-
nuclides, such as '7Cs. Radioactivity
of insects integuments requires more
attention since it is not yet described in
the literature.

Radioactive contamination of insect
integument occurs while it is forming
at the larva phase, which is character-
ized by high activity of potassium [8,

Table 1. Activity of insect integuments.

Specie Trophic specialization h;[:rs;pcl)g’ﬂ;e ACtlvlitgy’ By/ Ol;if(gzaot/t)on
Calosoma inquisitor Predator 5,914 540 15
Calosoma auropunctata Predator 2421 3335 10
Zabrus tenebrioides Phytophagous 4,992 600 22
Nicrophorus vespillo Necrophagous 4,813 630 15
Geotrupes stercorarius Coprophagous 10,587 1510 12

Table 2. Activity of whole Melolontha melolontha and their elytra.

Weight of the sample, g

Activity, Bq/Kg

Observation error, %

Elytra

12,642 400

14

Whole insect

1500

39,85

9
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AHomauyjia. Ha cyyacHomy emani padioakmueHoz2o 3abpyOHeHHs sicie lMonicca YkpaiHu, oc-
HOBHUM MiCyem HaKonu4yeHHA padioHyKnidie € nicosa niocmunxa i eepxHil wap rpyHmy, akud i
€ eK0s102iYHOK Hiweto nepesaxcHoi binbwocmi sudie Komax-zeprnemobioHmie. OCHOBHUM WiAA-
XOM HAOX00xeHHA padioHyKnidie € mpogiyHUl — AUYUHKU KOMAX Ma iMazo #uenamecs padioak-
MUBHO 306pYyOHEeHUM KOPMOM i HaKonu4yytome 6ios02i4Ho 3Ha4ywi padioHykniou, 3okpema *3Cs.
38epmac Ha cebe ysazy padioaKmueHicme 308HIWHIX MOKpPUBI8 iMazo, Aka 8 docmynnHili aemopam
nimepamypi He onucaHa.

PadioakmueHe 3a6pyOHeHHsA 308HiWHIX MOKpuUsie Komax 8i0bysaemobca nid Yac (io2o hopmy-
BAHHA HA cmadii nAnevKu, 018 AKOI XapaKmMepHOIO € BUCOKA OKMUBHICMb Kanito, XiMiYHUM aHaso-
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20M AK020 € *¥Cs. [TopieHAHO HesenuKa KinbKicmos padioHyKnidy HaOXo0ums 00 MEAPUHU WASXOM
HussneHHsA iMaeo, npome, Ha OYMKy aemopis, 8iH KOHUEHMPYEMbLCA AUWE 8 MIAKUX MKAHUHAX |
Huposomy miri.

BusyeHHsa numomoi padioakmusHocmi enimp Komax-eeprnemobioHmie pizHUX mpogiyHuUX
2pyn 8UABUSIO HAABHICMb Y HUX IHKOPMOPo8aHo2o *¥’Cs — npubnusHo 20 % 8id 3a2asbHOl padioak-
mueHocmi meapuH. [posedeHe nopisHAHHA emicmy padioHyKnidy y sucyweHux ma ceixcux 360-
pax. ®opmysaHHA padioaKMusHO20 3a6pyOHeHHA MoKpusie iMmazo 8idbysaemoscsa Ha MepMiHab-
Hili cmadii memamopgho3y — cmadii naneyku. 3 02na0y Ha 3Ha4Hy biomacy eHmomogayHu ma ii
8aX(/1UBY POsIb Y Mi2pauii padioHyKnidie y npupodHuUx ekocucmemax, ocobausocmi nepepo3nodiny
Komaxamu-eepriemobioHmamu 137Cs, a makox po3nodin padioHyknidie op2aHax i cucmemax op-
2aHie meapuH nompebyrome nodasnbuwo20 00CAIOHEHHS.

Knrovosi cnoea: komaxu-eeprnemobioHmu, nokpusu komax, *’Cs, Hakonu4eHHs padioHyKnidie.
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