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THE INFLUENCE OF THE PREPARATION RADIFARM TO OVERQWNG SEED
DORMANCY OF ARIZONA CYPRESS (CUPRESSUS ARIZONICA RA.) AND PORT
ORFORD CEDAR (CHAMAECYPARIS LAWSONIANA GREENE)

Seed propagation of conifers is often problematie t quality and continuous germination of seeds.
The introduction of technological schemes thatgresvth stimulants, including Radifarm, are one of
promising direction. So the aim of this work wasdentify the impact of Radifarm to overcoming of
seed dormancy df. arizonicaandCh. lawsoniandocal reproduction.

Among the methods to overcoming seed dormancy dsg@nd wet cold stratification for a
month at + 5 T and scarification. Then the seeds of both cultergmsed in a 0.4% -th solution of
Radifarm for 12 hours. In determining vigor and dse®rmination the conventional seed control
methods are used.

As a result, determining the vigor and seed gertiunaof C. arizonicait was found that the
figures for the different variants of the experirnesnged from 2.0 to 19.8% and from 4.0 to 42.9%,
respectively, with the use of Radifarr@h. lawsonianaproduce viable seeds, as evidenced by
germinating capacity, which can be as high as 83Quality seeds of both plants is low, which is
probably due to the small number of plants in gspwyghich leads to self-pollination and formation of
parthenospermic seeds.

Comparative analysis of overcoming seed dormancystaflied plants showed, th&h.
lawsonianaseeds germinate in any variant, but dry stratibcawith the using of Radifarm increases
the figures in 1.3 and 2.9 times for &izonicaandCh. lawsonianarespectively. It is shown that the
wet stratification significantly increases the n@nbf dead seeds (to 32%) and the use of sphagnum
as a substrate reduces the vigor and seed geraninati
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HARPACTICOIDA (CRUSTACEA, COPEPODA) BEPXHbOI
CYBJITOPAJII OAECBKOI'O MOPCBKOI'O PET'TOHY

PosrnsuayTra ponb TapmakTHKOin y (GopMyBaHHI 3arajlbHOI YHICENBHOCTI Ta 3araibHOl OioMacu
MeH0OCeHTOCY y BEpXHii cyOmiTopani Oaechkoro MOPCHKOro periony. BcTaHOBIICHO, IO HAMOLTBITTII
BKJIQJl TAPIIAKTUKOI y 3arabHy YHCENbHICTh Ta 6ioMacy BidyBaeThes Ha Gioromi obpocrans (31,8 %
ta 26,18 %Biamnosiano), a Haiimenmumii Ha Gioromi micky (8,1 %Ta 3,1 % Bigmosiano). Ilpuseneni
JTaHHI MI0JT0 BUAOBOTO PI3HOMAHITTS TapIaKTHKOII.

Kmouogi crosa: 6iomon, cybaimopans, OdecvKkuii MOPCobKULl pecioH, 2apnakmuxoiou

OnHUM 3 BarOMHX KOMIIOHEHTIB MEH0OEHTOCHOI CIIIIBHOTH € TapIaKTUKOInHI Konenoau [4, 5]. Boun
€ OIHIEI0 3 TMPOBITHUX TPy OUTBIIOCTI MOPCHKMX MEHOOEGHTOCHMX YrpyiyBaHb. Lli pakomomioHi
BXOJIAITh IO YKCJIa OCHOBHHX CIOXKHBa4YiB IIEPBHHHOI HMPOAYKIIi MIKpodIiTOOCHTOCY, a TaKoX Oararo
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XTO 3 HUX € aerputodaramu. KpiMm TOro rapmakTuiuaym € KOPMOBHUMH O0'€KTaMH JAJS JIMYMHOK Ta
MOJIOJII TOHHHX i mpunoHHuX pub [1, 3].
MarepiaJ i MeTOIH T0CTiTKEHD
Bin6ip mpo6 mpoBOAMIH 3 BUKOPUCTAHHAM MeTaneBoi pamku miomero 10 cm?. TIpoGu mpomuBamy 3a
JOMIOMOTOI0 JIBOX CHT Ta KaIpOHOBOT'O MJIMHOBOTO rasy 3 aiamerpom Biuka 90 mxm. Jlns ¢ikcamii
npo0 BukopuctoByBadn 4 % po3umH ¢opmanbaeriny. [lomampmia oOpoOka mMpoBOAMIACH 3a
3araJbHONPUIHATOI MeToauKkowo [5]. Marepian s nocmipkeHb BigOupaBcs B OmechKidl 3aToln
(pation OGionoriynoi cranumii OHY im. I. 1. MeunukoBa) B jumui 2014 poky. Touku BigOopy
PO3TaIIOBYBATKCS HA YOTUPHOX po3pizax («A», «Bx», «C», «D»)iio GopMyOTh YOTUPLOXKYTHUK. Ha
po3pizax «A» (18 mpobd) ta «B» (20 mpoO) BifcTaHi MiXK CTaHIIsIMH, Ha sSKUX OyB BimiOpaHumit
marepiai, ckraganu 20 M. Ha pospizax «C» (7mpo6) Ta «D» (10npo6) martepian BigOupaBcs KOXHI
30m. Ha po3pizi «A» npoOu Oynu B3ati Ha raubuni 2,8-11,6m; Ha po3pisi «B» — 3,7-11,54; Ha
po3pizi «C» — 11-11,6v; Ha po3pizi «D» — 6,2-6,6u.
Pe3yabTaTi 10CHiIKeHb Ta iX 00roBOpeHHs
3i0panHuii MaTepian JOMOMIr OILIHUTH BHIOBE PI3HOMAHITTS TapIaKTUKOIA BEPXHBOI CyOIiTOpaii
Onecbkoro Mopchbkoro periony. Ha mocmimpkyBanux Oioromax 3Haiineno 32 Bumu [2]
rapnakTHUKOiTHUX Komenox (tabm. 1), siki BigHOCATBCS A0 HacTymHux poxun: Ameiridae (3),
Canuellidae (1), Cletodidae (1), Dactylopusiidag, (Ectinosomatidae (1), Harpacticidae (3),
Laophontidae (6), Miraciidae (4), Normanellidae , (Feltidiidae (1), Tetragonicipitidae (1),
Thalestridae (1), Tisbidae (3).

Tabnuys 1

Bunosuii cknan Harpacticoida (Crustacea, Copepogli@yornis BepxHboi cyOiTopati
OnecsKoro MOPCHKOTO PErioHy

Bux §i0Ton
geperaniku COK obpacTaHHS
Alteutha typicgCzerniavski, 1868) - + -
Ameira parvula parvuldClaus, 1866) + + +
Amonardia similigClaus, 1866) - - +
Amphiascus longirostrifClaus, 1863) Huys 2010) - + -
Bulbamphiascus imau(Brady, 1872) + - -
Canuella perplexdScott T. et A.,1893) + +
Dactylopusia tisboidefClaus, 1863) + + +
Delavalia elisabethaéPor, 1959) - + -
Diarthrodes nobiligBaird, 1845) + - -
Ectinosoma melanicefgBoeck, 1845) +
Enchydrosoma sordiduonard, 1926) + +
Harpacticus flexugBrady et Robertson D.,1873) - + +
Harpacticus littoralis(Sars G. O., 1910) + + -
Harpacticus obscurus (Scott T., 1895) - + +
Heterolaophonte minutéBoeck, 1873) + - -
Heterolaophonte stroemii stroenfBaird, 1837) + + +
Heterolaophonte uncinatéCzerniavski, 1868) + + +
Laophonte elongata elongafBoeck, 1873) + + -
Laophonte thoracic&Boeck, 1865) + - +
Nitokra hibernica hibernicgBrady, 1880) + - -
Nitokra lacustris lacustrigShmankevich, 1875) + - -
Normanella minutgBoeck, 1873) - - +
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IIpooosoicenns mabauyi 1

Normanella mucronatéSars G. O., 1909) + - -
Normanella serratgdPor, 1959) - +
Paradactylopodia brevicorni€laus, 1866) + + -
Paradactylopodia latipeéBoeck, 1865) - + -
Phyllopodopsyllus pauliCrisafi, 1960) + + -
Pontophonte leukéor, 1959) - - +
Thalestris longiman#Claus, 1863) - + -
Tisbe bulbisetos@/olkmann-Rocco, 1972) + - -
Tisbe furcataBaird, 1837) - + -

Tisbe marmoratgVolkmann-Rocco, 1973) + + +
32 21 20 15

3 maHoi TabiMIll BHIHO, IO 3 32 BUIB 3HAMICHUX raplaKkTUIUA TUIBKA 8 € 3arajlbHUMU IS
BCIX TphOX 0i0TOIMIB. TakoX UIsT KOXKHOTO 3 OIOTOMIB € XapaKTEPHI JIHUIIE JJI1 HbOTO BUIH.

Ha koxxHOMy 3 po3pi3iB OyJji0 BHAUJICHO HACTYIHI OIOTOIM: IIICOK, Yepemaiikd, KaMeHli 3
00poCTaHHAM MIlii Ta pi3HOMAHITHHX MakpodiTiB. bioTonm BH3HAYaBCs 3a HASBHICTIO HAWMOUIBIIOTO
KOMIIOHEHTa B mpo0i. Ciijx 3a3HauuTH, 0 B OOPOCTAHHIX HE MOMKJIMBO OyJO BHALIMUTH Marepiai 3
MOCEJICHHIMHM YHCTOI Mifil Ta MakpodiTiB, TOMy AaHi mpoOM OOPOOJSUIMCH, SIK CYMIII Mimid Ta
Makpoditie. Ha koskHOMY po3pi3i B Tili UM 1HIINIH KiIBKOCTI OyjIM MPUCYTHI BCi THu OioTomiB. bioron
micky OyB BuaiieHuit y 16 mpobax, yepenainok — 28mnpobdax, kameHiB 3 oopocTanHsmMu —B 11 mpobax.
YucenpHICTL Ta OioMaca rapmakTHKOI B Mpodax 3 MCKOM KOJWBAJACh Y MIHPOKUX Jialla30oHax — Bif
5500 ex3.sm> 10 80000¢K3.em? Ta Bixg 8,8 Mrem? 1o 128 Mrem . Briax raprakTHKOIL B 3araibHy
YHUCENBHICTh Ta OioMacy MeioOeHTocy y OioTomi micKy He3HauHui Ta ckimagae 8,1 % rta 3,1 %
Bigmosiguo (puc. 1). He nuBisunce Ha 11e, HEOOXIMHO BIAMITHTH, IO JOJIS JIKIIE TapIIaKTHKOIN HE
HabaraTto MeHINa, HiXK BKJIa y 3arajbHy YHCENbHICTh YCi€l TpymH mceBaoMeiiobenTocy (TuMuacoBmit
KomroHeHT) — 8,1 YompoTu 12,7 %0BiamoBiaHO.
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Harpacticoida eymellobeHToc  ncesgomenobeHToc

Puc. 1. Tons HarpacticoidagymeitobeHTOCyY Ta IIceBIOMEHOOEHTOCY Y 3arajbHii
YUCEIBHOCTI Ta Oiomaci MefioOeHTOCYy y 610TOMI TIiCKY.

Y OGiorom o0pocTaHb Jiala30oH KiUIbKICHMX 3HA4Y€Hb JOCATaB Ie¢ OUIBIIMX BEIHYHUH.
MinimanbHe 3Hadenns ancensHocTi ckmagano 2000ex3.sm?, a Makcumanbre 173500ek3.sM % Giomack
BimmoBigHO 32 Mrem” Ta 2776Mrem. J[0os rapHaKTHKOIN HA JAHOMY OiOTOIN U 3HAYCHB BHILE
BKa3aHUX BEJIMYMH € HAMOIIBIIO0 Ha JOCTIKyBaHUX cybcTpaTax (puc. 2).

Bxmaxg B 3araneHy uucenbHicTs (31,8 %) ta 6iomacy (26,18 %) ma (omi aHamOriYHHX
MOKa3HUKIB I eymeiiobentocy (54,3 %ra 27,56 %)ra ncesmomeiiobenrocy (45,7 %ta 72,44 %)
TOBOPUTH MPO 3HAYHY POJIb TAPMAKTHKOIAHMX KOTMenoJ] y (hOpMyBaHHI KiTbKICHUX TOKa3HUKIB Ha
JlaHOMY O10TOIIi.
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Harpacticoida eymelobertoc  ncespomeiabenToc

Puc. 2. Jlons Harpacticoidagymeiio6eHTOCY Ta IceBIOMEHO0SHTOCY Y 3araibHii
YHCceIbHOCTI Ta OGioMaci MefoOeHTocy y 6ioTomi 00poCcTaHb.

Bioton wyepenamok 3a KUNBKICHUMH TlapaMeTpaMu 3aiiMae TPOMIXKHE TIOJOKEHHS MIiX
OioTomamu micky Ta odOpoctaHb (puc. 3).
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Puc. 3. Tons HarpacticoidagymeiiobeHToCy Ta miceBIOMEH0OEHTOCY Y 3araabHii
YUCEIBHOCTI Ta Oiomaci MeitoOeHTOCY y 010TOIT YepenaIioxk.

Bxuiag rapnakTHkoin y cyMapHy YMcenbHICTh Ta Oiomacy MeiiobenTocy cknas 15,8 %u 16,9 %
BiAMOBiHO. MiHiMabHI KiNbKICHI MOKa3HUKH CKIanaTs 1500ek3.eM > Ta 24 MreM >, a MAKCUMAJIbHI
144000ex3.sMm° Ta 2304Mrem ™,

BucHoBku

IIpoBeneHHi AOCTIHKEHHS A03BOJIAIOTH TOBOPUTH MPO TE, II0 TAPHMAKTHKOIAM B 0i0TOMAax BEPXHBOI
cyoumitopani OaechbKOro MOPCHKOTO PErioHy MarTh BAaroMHil BHECOK y (OpMyBaHHS 3araibHOT
yucenpHocTi (Bix 8,1 %m0 31,8 %)ta 6iomacu (Bix 3,1% 10 26,18 %)MmeitobenTocy, a Takox ioro
BUIOBOTO Pi3HOMAHITTS.
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B. B. llopmaunko

Wucrutyt Mmopckoii 6nostornn HAH Ykpauns

HARPACTICOIDA (CRUSTACEA, COPEPODABEPXHEﬁ CYBJIMTOPAJIN

OHAECCKOI'O MOPCKOI'O PETOHA

PaccmoTpena ponb rapnakTukoua B (OPMHUPOBAHWMM OOIIEH YWCICHHOCTH W O0Ied Ouomacchl
MelioOeHTOCca B BepxHeld cyoOmutopamu Omecckoro MOPCKOTO pervoHa. Y CTaHOBIEHO, YTO
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HaHOOJIBIINH BKJIaA TapIaKTUKOUI B O6H_Iy10 YUCJICHHOCTb H 6HOMaccy MMPpOUCXOOUT Ha 6uoTome
O6paCTaHHﬁ, a HaMMCHBIIMM Ha OHOTOIE IEcKa. HpI/IBeI[eHBI JaHHbIC O BHI0OBOM paBHOO6pa3I/II/I
TapnakKTUKOUI.

Kniouegvie crnosa. 6uomon, cyorumopans, O0ecckuti MOPCKOU pecuot, 2apnaKmuKouobl

V. V. Portyanko
Institute of marine biology NAS of Ukraine

HARPACTICOIDA (CRUSTACEA, COPEPODA) FROM THE UPPERIUBLITTORAL ZONE
OF ODESSA COAST REGION

Meiobentic copepods of the order Harpacticoida fteenupper sublittoral zone of Odessa coast regoe
study. Samples were obtained from three biotopeslyssediments, shell, stones covered with a reixtir
fouling mussels and various macrophytes.

The biotope was determined by the presence oatgest component in the sample. It should be noted
that in fouling it was not possible to separatentiaerial with pure populations of mussels or matrytes and
therefore these samples were examined as a mofturassels and macrophytes As a result of studyespe
composition of harpacticoids from the upper sushitzone of Odessa coast region was identificibial of
32 harpacticoid species belonging to 21 general@nthmilies were recognized from the region. Family
Laophontidae dominated in the number of speciespégies): Heterolaophonte minuta, Heterolaophonte
stroemii stroemii, Laophonte thoracica, Laophotdrgata elongata, Heterolaophonte uncinata.

Both the family Dactylopusiidae and the family Mirdae consist of four species. Families Ameiridae,
Normanellidae, Harpacticidae and Tishidae inclutteet species each. Other six families (Canuellidae,
Cletodidae, Ectinosomatidae, Peltidiidae, Tetragpitidae, Thalestridae) were represented by oreiep
only. Eight out of the total number of species (Kmparvula p., Canuella perplexa, Dactylopusiddides,
Ectinosoma melaniceps, Enchydrosoma sordidum, ¢tatghonte stroemii s., Heterolaophonte uncinata,
Tisbe marmorata) were found on all biotopes. Gépecies were noted on two investigated biotopes e
characterized for one of them. In terms of the remab species found, the substrates are arrangaatin
sequence — shell (21 species), sandy sedimentpépies), fouling mussels and macrophytes (15es)eci
The role of harpacticoids in the formation of tatatiobenthos abundance and biomass from the upper
subtidal zone of Odessa coastal region was beeseoed. It was found that on the biotope of théirig
mussels and macrophytes the harpacticoid abundascéargest and made up 31,8 % and 26,18 % of the
mean for total density and biomass, respectivehe 3$mallest contribution of harpacticoids to thilto
meiobenthos abundance (8,1 %) and biomass (3,1a%)egistered in the sandy biotope. The shell fi@oto
takes an intermediate position according to thekes - 15.8% and 16.9% respectively.

The largest abundance and the lowest biomass batpactoids were registered on the sandy substrate
and amount to 173500 ind. .m-2 and 8 mg.m-2, réspkc and the smallest abundance and the largest
biomass were found on the shell substrate — 15D@n#2 and 2304 mg.m-2. The data obtained as & oésu
the conducted studies allow us to say that theabtmigls in the biotopes from the upper sublittacale of
Odessa coast region have a significant contribtaidgime formation of the total abundance and tahass of
meiobenthos, as well as its species diversity.

Key words: biotope, sublittoral zone, Odessa cdasfgion
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