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Summary
Information about the method of digital microfocus radiography of tree seeds is given. Data on mor-
phological parameters of seeds of three species of tree species Gleditsia triacanthos L., Robinia pseu-
doacacia L., Cotinus coggygria Scop. are presented. The analysis of seed quality for the presence of
various defects was carried out by the method of digital microfocus radiography.

Abstract
Introduction. Relevance. The issue of conservation and restoration of forests is becoming increas-
ingly relevant in the light of climate change and increased consumption of wood resources. High-
quality seed material is the main and key factor for successful breeding and restoration of forests.
The seed material of tree speciesis the basis for obtaining highly productive and healthy forest plan-
tations. It plays a crucia role in the formation of the genetic basis of trees, and ultimately deter-
mines their quality, resistance to stressful conditions. The method of digital microfocus radiography
of seeds is an effective tool for assessing the quality and potentia viability of seeds. The method
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allows to determine the internal structure, density of seeds and their defects. Object. The objects of
the study were seeds of three species of tree and shrub species (Gleditsia triacanthos L., Robinia
pseudoacacia L., Cotinus coggygria Scop.) and digital X-ray images. Materials and research
methods. The research was carried out on the basis of the biotechnology laboratory of the Federal
Scientific Center of Agroecology of the Russian Academy of Sciences. Seeds of tree species prom-
ising in protective afforestation, agroforestry and landscaping were selected for analysis. The seed
material was collected on the territory of the collection site of the Kirovsky Forestry SSC (Volgo-
grad) in 2022. Digital microfocus X-ray analysis of seeds was carried out on the software and hard-
ware complex of the mobile X-ray diagnostic unit PRDU-02 for seed quality control. The results
were statistically processed using the MS Excel 2016 software package and were presented as an
arithmetic mean, taking into account the error of the mean. The comparison of the obtained results
with each other was carried out according to the Mann-Whitney U-criterion. The differences were
considered statistically significant at p<0.05. Results and conclusions. The obtained data of the X-
ray analysis of the studied species of tree and shrub species made it possible to assess the quality of
the seed material without injuring them with the possibility of further use. The main and most com-
mon defects are non—fulfillment of seeds, frailty and damage by pests. The nature of defectsin seeds
has an individual character, this is due to the specific characteristics of plants and the climatic zone
of growth. The maximum indicators of high—quality seeds were noted in G. triacanthos — 78%,
while 20% were damaged by insects. Visually, no damage was noticed on the seeds of R. pseudo-
acacia —70% of normally executed seeds, 8% unfulfilled and puny, and 14% damaged by insects. In
comparison with other species, C. coggygria has a high percentage of unfulfilled seeds — 12% and
puny seeds — 24%. Using the example of the seeds under study, it can be concluded that for each
species it is individually necessary to select certain shooting parameters: magnification factor, time
exposure and voltage (kV). X-ray analysis can be recommended as an express method for determin-
ing the quality of seed material of tree and shrub species.

Key words: seed diversity, tree species, digital radiography, morphometric parameters of seeds.
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DI'FHY « DedepanbHolil HAYYHBII YeHMP A2POIKON02UU, KOMIEKCHBIX METUOPAYUL U 3AUUNHO2O
necopaszeedenus Poccutickotli akademuu HAyK»
2. Boneoepao, Poccutickas @edepayus

Hccneoosanus nposedensl 6 pAMKAX 8bINOSIHEHUA 2ocyoapcmeenno2o 3a0anus HUP OHI]
azpoixonozuu PAH Ne 122020100427-1 «Paszpabomams nayuHvle 0CHOBbI COXPAHEHUS U
60CHPOU3B00CHIBA YEHHBIX 2EHOMUNOE OPEBECHBIX U KYCIMAPHUKOGHIX PACIEHUIL 8 Kyabmype in vitroy

AKTyaJILHOCTb. BOHpOC COXpaHCHUA U BOCCTAHOBJICHHA JICCHBIX MACCHBOB CTAHOBHTCH
Bce Ooree AKTyaJIbHbIM B CBCTC M3MCHCHUA KJIMMAaTa U YBCIMYCHHSA HOTp€6H€HI/IH APCBCCHBIX

pecypcoB. KauecTBeHHbII ceMEHHON MaTepualt sIBISETCS OCHOBHBIM M KITIOYEBBIM (DAaKTOPOM IS
YCIIEIIHOTO Pa3BEACHUS U BOCCTAHOBIIEHHS JecoB. CeMeHHON MaTepuall APEBECHBIX MOPOJT SIBIIS-
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€TCs1 OCHOBOM JJIsI OJTy4EHHsI BBICOKOIPOJYKTUBHBIX M 3/I0POBBIX JIECHBIX HACAKICHUM, UTPaeT
PEIIAIONIYIO POJIb B (POPMUPOBAHUN TEHETUYECKON OCHOBBI JIEPEBbEB M B KOHEYHOM HTOT'€ OIpe-
JIeJIsIeT UX KauecTBO, YCTOMYMBOCTh K CTPECCOBBIM YCIOBHAM. MeTo LudpoBoil MUKpPO(OKYC-
HOH peHTreHorpaduu ceMsiH sBisieTcs d(PQGEKTUBHBIM WHCTPYMEHTOM JUISl OLIEHKH KayecTBa U
HOTEHIUAIBHOM KHU3HECTIOCOOHOCTH ceMsiH. MeTo/ 03BOJISIET ONPENEIUTh BHYTPEHHIOK CTPYK-
TYpY, TUIOTHOCTh CeMsiH U uX JeekTbl. O0beKThl ucciaenoBanus. OObeKTaMH HCCIEIOBAHUS
SBJIUIMCh CEMEHAa TPEX BHIOB JpeBECHO-KycTapHHKOBBIX mopox (Gleditsa triacanthos L.,
Robinia pseudoacacia L., Cotinus coggygria Scop.) u nndpoBbie peHTIeH CHUMKHA. MeToabl Hc-
ciaenoBanus. VccnenoBanust nmposeneHbl Ha 06asze nabopatopun 6uorexHonornii denepanbHOro
HAy4HOTro LIEHTpa arposkosioruu Poccuiickoii akanemuu Hayk. [y aHanu3a Obu BBIOpaHsI ce-
MEHa JIPEBECHBIX [TOPOJ], NEPCIIEKTUBHBIX B 3aILIMTHOM JIECOPA3BEIECHUH, arpOJIECOMEINOPALIMN U
o3eneHeHnu. CeMeHHON MaTtepuan coOpaH Ha TeppuTtopun kosuiekironnoro yyactka CCK Ku-
poBckoro secauyectBa (r. Bonrorpan) B 2022 rogy. [{udgpoBoit MUKpOQOKYCHBIN pEeHTIeH aHa-
JIU3 CEMSIH IIPOBOAMIIM Ha MPOrpaMMHO-AMIAPaTHOM KOMIUIEKCE MEepEABUKHON PEHTI€HOAUArHO-
ctrueckor ycraHoBkH [IPJIY-02 st koHTposa kauecTBa ceMsiH. Pe3ynbraThl 1o/1Beprajimch cra-
TUCTUYECKOW 00pabOTKe ¢ UCIONb30BaHUEM makeTa mporpamm MS Excel 2016 u O6bumn mipe-
CTaBJICHbI B BHJIE cpeHell apudMeTHueckoi ¢ yueroM ommoOku cpeaHero. CpaBHEHUE MOTy4eH-
HBIX PE3YJITATOB MEXIy c000il nmpoBoguiiock no U-kpureputo ManHa-YurHu. Cratuctuyecku
3HAYMMBIMHU CUMTAINCH paznnuus rnpu p<0,05. Pe3yabrarsl M BbIBOABI. [losyyeHHbIE qaHHbIE
PEHTTeHOTpaUIECKOr0 aHAIM3a UCCIEAYEMBIX BHIOB APEBECHO-KYCTAPHUKOBBIX MOPOJ TIO3BO-
JIMJIM OLIEHUTh KQYE€CTBO CEMEHHOI0 MaTepuaia, He TPaBMUPYS UX C BO3MOKHOCTBIO JajlbHEH1IIe-
r'o UCIoJb30BaHus. OCHOBHBIE M YacTO BCTpeuaeMble Ae(EKThl — 3TO HEBBIIOJIHEHHOCTh CEMsH,
HIYIUIOCTh M TIOBPEXKACHHOCTH BpemuTessivMi. [Iprposa nedexToB y ceMsH uMeeT WHANBHIyallb-
HBIIl XapakTep, 3TO CBSI3aHO C BUIOBBIMM OCOOEHHOCTSIMU PACTEHHH M KJIMMAaTHYECKOW 30HOM
npouspacTanus. MakCUMalTbHbIC TOKa3aTelI KaueCTBEHHBIX CeMsH oTMeueHb! y G. triacanthos —
78%, nipu 3ToM 20% OBLIM NOBPEXIECHBI HACCKOMBIMU. BH3yaibHO HEe OBLIO 3aMEUeHO MOBpe-
*kJIeHui Ha ceMeHax R. pseudoacacia — HopMaIbHO BBIOJIHEHHBIX ceMsiH 70%, HEBBITOIHEHHBIX
U IyIbiX 8% W TOBPEKAEHHBIX HaceKoMbIMH 14%. B cpaBHenun ¢ apyrumu Bunamu y C.
COgQygria BBICOKHI MPOIIEHT HEBBIMOIHEHHBIX — 12% 1 1ymuibix cemsiH — 24%. Ha npumepe uc-
CIJIETyEMBIX CEMSIH MOXKHO C/IE€NIaTh BBIBOJ, YTO JUISl KQKJOr0 BUJAa MHANBUAYAIBHO HYKHO MOJI0-
Opath onpeeneHHble apaMeTpbl CheMKU: KOA((PUIMEHT yBeTnUeHNUs, BpeMEHHYIO 3KCIO3UIIHIO
u HampsbkeHue (kB). PentreHorpaguueckuii aHaan3 MOXKHO PEKOMEHJIOBAaTh B KaueCTBE DKC-
IIPECC-METO/1a ONPEIENICHHS] KAUeCTBA CEMEHHOTO MaTepHalla IpeBeCHO-KYCTAPHUKOBBIX IIOPOJ.

Knrwouesvie cnoga: pasnoxkauecmeeHHOCMb CeMsH, OpegecHbvle Nopoobl, YUPposas
penmeenozpagus, moppomempuyeckue napamempvl CeMsm.

HutupoBanue. I'puunk E. JI., XKonobosa O. O., Cononkun A. B., [lyrauésa A. M., benses A. U.
PenTreHorpaduueckuii aHaau3 CEMEHHOTO MaTepuala IPeBECHBIX U KYCTapHUKOBBIX BUOB, IIEPCIICK-
THBHBIX B 3alllATHOM JecopasBeneHuu. Hszeecmus HB AVK. 2023. 4(72). 211-223. DOI:
10.32786/2071-9485-2023-04-22.

ABTOpCKMii BKIaJA. Bce aBTOpBI HACTOSIIEro MCCIIENOBaHHs MPUHUMAIH HEIMOCPEACTBEHHOE YJacTHE B
TUTAaHWPOBAHWH, BBHITTOJTHEHNN WIIM aHAIN3e JaHHOTO MCCiIenoBaHus. Bee aBTOphI HAacToOsMIIEH CTaThH O3HA-
KOMMJIHCH C TIPE/ICTABICHHBIM OKOHYATEILHBIM BAPHAHTOM U OI0OPHIIH €TO.

KondauxTt untepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBHUH KOH(INKTa HHTEPECOB.

BBenenne. B coBpeMeHHOM MHpe, T7ie KOJOTHYECKHE BOIPOCHI CTAHOBATCS BCe 0O-
Jiee aKTyaJIbHBIMH, OCOOCHHO B KOHTEKCTE€ M3MEHEHUS KJIMMAara M COXPAHEHUsS OHOIorHue-
CKOTO pa3HOOOpa3usi, BAXXHO OOpaTUTh BHUMaHHE Ha KaueCTBO CEMEHHOIO MaTepuaia Jape-
BECHBIX TOPOJI. DTOT aCMEKT UTPacT BaXKHYIO POJIh B MPOIECCE BOCCTAHOBIICHUS JIECOB U CO-
3JaHUM YCTOMYMBBIX SKOCUCTEM [5].

KauecTBO ceMsiH IpeBECHBIX TOPOJI 3HAUYUTEIBHO BIUSET HAa YCHEIIHOCTh JIECOBOCCTA-
HOBJICHHUS M MTOCAJIKK HOBBIX HacaxaeHui. [IpaBuibHO BRIOpaHHBIE U 00pa0OTaHHBIC CeMEHa
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rapaHTUPYIOT OBICTPBIN POCT M 310pOBOE Pa3BUTHE PACTEHUIl, YTO B CBOIO odepeib obece-
YUBAET FKOJIOIMUYECKYI0 YCTOMUYHUBOCTh U PA3BUTHE JIECHBIX MAaCCUBOB [4].

IIpu BbIOOpE CEMEHHOro MarepHajga HEOOXOIUMO YUUTBIBATh MHOXKECTBO (PaKTOPOB,
TaKUX KaK MPOUCXOXKIACHUE JIPEBECHBIX IOPOJ, T€HOTHUIIBI, IreorpauuecKyro MPHHAICK-
HOCTb M 3KOJIOrHyeckue TpeOoBaHus K JaHHOMY BUly JepeBbeB. Kaxas nopoja uMmeer cBou
0COOEHHOCTH, U UCIIOJIb30BAHUE HEKAYECTBEHHOI'O0 CEMEHHOI0 MaTepuana MOXKeT IPUBECTH K
HE)KEJIaTEJIbHBIM pe3yJbTaTaM, TaKUM KaK HHU3Kas BBDKMBAEMOCTb PACTEHUM, NOHWYKEHHAs
IPOAYKTHBHOCTH U IOJBEPKEHHOCTD PA3JIMYHBIM 00JIE€3HAM U BpenuTensm [ 1].

[MudpoBas MUKpOPOKYyCHAsE PEHTI€HOBCKAasi YCTAHOBKA Ul PEHTI€HA CEMSH — MHHO-
BAI[MOHHOE YCTPOICTBO, pa3pab0oTaHHOE CHENHATBHO ISl IETATbHOTO U HAaJIE)KHOTO HCCIIE0-
BaHUs CEMSIH pa3jUYHbIX pacTeHui. biaronapsi mpuMeHeHHIO NepeaoBbIX HUPPOBBIX TEXHO-
JOTMH U BBICOKOKAYECTBEHHON ONTUKU 3Ta YCTAHOBKAa 00ECHEUMBACT BBICOKYIO TOUYHOCTH U
YETKOCTh IOJIY4aeMbIX H300pakeHuil, O3B0 UCCIEN0BATENsIM IPOBOIUTh INIyOOKH aHa-
JIN3 CTPYKTYPBI U COCTOSIHUSA ceMsiH [14].

OnHOM 13 KITIOYEBBIX OCOOEHHOCTEH 3TOM YCTAaHOBKH SIBIIICTCS €€ LIU(PPOBU3ALUS, YTO
HO3BOJISIET aBTOMATU3UPOBATh MPOLECC MOJIyYeHUs] U 00pabOTKU PEHTTEHOBCKUX CHUMKOB.
[Tosib30BaTeny MOTYT JIETKO YHPABJATh YCTAHOBKOW C MOMOILBIO CHELMAIBLHOTO MPOrpaMM-
HOTrO obecreueHusi, BHIOMpasi HEOOXOAUMbIE HACTPOWKH M TIOJTydasi pe3ybTaThl HCCIEI0Ba-
HUM B Kparyaiimue cpoku [12].

Meton peHTreHorpadguu ceMsH MOAPOOHO OMHMCAaH B 3apyOC)KHOW M OTEUCCTBCHHOMN
auteparype [6, 7, 8, 9, 10, 12]. C noMo1pto peHTreHorpaguu MOKHO YBUJIETh BCE CTPYKTYP-
Hble J1e(heKThl UCCIEyEMbIX CEMSH, TaKUE KaK TPaBMUPOBAHHOCTh WU OTCYTCTBUE 3apOJbl-
ma (3HI0cnepMa), IyIUI0CTh, TPEIIMHOBATOCTh, MOBPEXKAEHHOCTh HACEKOMBIMH, OTCIIOCHUE
CEMEHHOW KOXKYpPBI U APYTUE pa3InyHbIEe TPABMBI [2].

Meroauka 1uppoBoii MUKPO(OKYCHON pEeHTreHOrpa(uu MoKeT ObITh MCIOJIb30BaHA
JUIS CeMSTH pa3Hoil miotHocTy U pa3mepa. B 2015-2016 rony Ha 6a3e Cankr-IletepOyprckoro
ANIEKTPOTEXHUUYECKOTO YHUBEPCUTETa ObUIM MPOBEAEHBI MCCIEIOBAaHUS JJIsi KOHTPOJS Kaye-
CTBa CeMsH IUIONOBBIX KynbTyp [3]. B uccnenosanusax A. Dantas de Medeiros u ero kosier
[13, 15] meTrogom peHTreHorpaduu ObuIa BHISBIEHA CBsI3b BHYTpeHHeW Mopdonoruu u ¢u-
3MOJIOTHYECKHUX KauecTB ceMsiH Leucaena leucocephala, a Takxke MpOBOJMIUCH OLICHKA U aHAa-
713 (PU3HOIOTHUECKOro Ka9yecTBa CEMSIH, OCHOBAaHHbBIX Ha PEHTT€HOBCKUX CHUMKax. Mccneno-
BaHHE MPOBOAMIOCH MyTEM aHAlINM3a PEeHTreHorpauuecKux H300pakeHUH CeMsH, M0 KOTO-
pPBIM OBLT MOJIyY€H MPOLEHT MOBPEXKIAECHHBIX CEMSH (BpeIUTENsIMU U TpUOaMu), a TakKe U3-
MEPEeHUH IJIOLAAH, MEPUMETPA, OKPYINIOCTH, OTHOCUTEIBHOM IJIOTHOCTH M MHTETPAIbHOM
IUIOTHOCTU ceMsH. PeHTreHorpaduyeckuii MeToj] O3BOJIWI BU3yaIU3UPOBaTh JAETAlU BHYT-
PEHHETO CTPOEHUS CEMSH U PA3JINYMs B INIOTHOCTH TKaHEM.

B cBoux uccnenoBanmsix Karamysheva A. u ee kosieru nmoapoOHO paccMaTpuBalOT U
n3ydaroT monHoty cemsiH Pinus pumila (Pall.) Regel metomom MUKpOGhOKYCHON peHTTEHOTpa-
¢buM U1 TPOTrHO3UPOBAHUS MX MOCEBHBIX KauecTB. VccnenoBarensMu ObUTO JOKA3aHO, YTO Me-
TOJI MUKPO(OKYCHON peHTreHorpaduy B COYETAaHUU C aBTOMATHMYECKHM aHAJIM30M LU(POBBIX
PEHTI€HOBCKMX H300pa’keHU MOXET ObITh 3(PPEKTUBHBIM HMHCTPYMEHTOM JJsi OBICTPOrO
orpezieseHus kauyecTa ceMsiH. [lomydeHHble JaHHbIE TOKA3ald, YTo ceMeHa Pinus pumila, co-
OpaHHBIE C PacCTEHH, HHTPOAYLIMPOBAHHBIX Ha ceBepo-3amaje Poccuu, mo OONBIIMHCTBY Ma-
paMeTpoB HE YCTYMAIOT U JIaXKe MPEBOCXOJISAT CEMEHA C €CTECTBEHHBIX MeCT Ipou3pacTanus [9].

M. V. Arkhipov, L. P. Gusakova u ap. B 2019 rogy npoBeiu uccCieJOBaHUE 110 BbISIB-
JICHHUIO CKPBITHIX J€(PEKTOB B CEMEHAaX JPEBECHBIX JIECHBIX MOPOJ M JAPYTHX BUAOB COCYIH-
CTBIX pacTeHuil. B nccienoBaHuy MpoBeieHa CpaBHUTEIbHASI OLIEHKA PEHTI€HOBCKUX CHUM-
KOB U BCXOXECTU KaK MHTETPaJbHBIX MOKa3aTenell A OLEHKH OMOJIOTMYECKON MOJIE3HOCTU
ceMsH. CeMeHa C MyCThIM 3€PHOM M YaCTUYHO C TIOJIHBIM 36PHOM UMEIOT MEHBIIIYIO CPEIHIO0
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SIPKOCTh Ha peHTreHorpamme [11].

3apyoexnbie yuenble M. Tamyris, Z. Tadeu, T. Yanara u ap. mpoBenu maciirabHOE UC-
clieZioBaHMe, e ObUI0 PACCMOTPEHO Ka4eCTBO CEMSH HAXOJSIIErocs Moj Yrpo30i HCcUe3HOBE-
HUS TPOIMYECKOro BuAa nanbMbl (Euterpe edulis Martius), OlleHEHHbIE C TIOMOUIbIO BU3YyalU-
3allMM U PEHTTE€HOBCKOM AeHcuToMeTpuu. C MOMOIIBI0O METOAA YUYEHBIM YIAIoCh MOJIYyYUTh
PCHTTEHOBCKUE CHUMKHU CEMSH, Ha KOTOPBIX BHUJIHBI MMOBPEXKICHUS OT 00C3BOKUBAHUS, MEXaHU-
YECKHE MOBPEXKICHUS OKOJIOIIOAHUKA U €CTECTBEHHOE CHIKEHHUE BIIaXKHOCTH ceMsiH [10].

Lenpto 1aHHOTO HCCIEAOBAHUS SIBISUIOCH M3YYEHHUE MOJTHOTHI CEMSIH U UX CKPBITHIX
ne(eKTOB TpeX BHUJIOB APEBECHO-KyCTapHUKOBBIX mopon (Gleditsia triacanthos L., Robinia
pseudoacacia L., Cotinus coggygria Scop.) MeToJJoM MUKPO(OKYCHOU peHTreHorpaduu s
MIPOTHO3UPOBAHMSI UX MOCEBHBIX KAYeCTB. 3aa4M MCCIIEOBAHUS: BBIIBUTH U MIPOAHATIH3UPO-
BaTh CKPBIThIE Je(eKThl 00pa3I0B CEMSIH METOJJOM MUKPO(DOKYCHOI peHTreHorpaduu B coue-
TaHUU C aHAIU30M LU(POBBIX PEHTTEHOBCKUX H300pa’keHUM, OIEHUTh MOp(OMEeTpudecKre
MOKa3aTelld CEMEHHOT0 MaTepuarna.

Marepuanbl U MeToabl. VcciaenoBaHus MPOBOAMIUCEH Ha 6a3e mabopaTopuu OMOTEX-
Hosorud PenepanbHOr0 HAy4YHOTO LIEHTpa arposkosioruu Poccuiickon akanemuu Hayk. [[ns
aHaju3a ObUTH BBHIOpAHBI CEMEHA JIPEBECHBIX MOPOJI, MEPCIIEKTUBHBIX B 3AIIIUTHOM JIECOPa3Be-
JIEHWH, arpoJiecomenuopanuu u ozenenennn: Gleditsia triacanthos L., Robinia pseudoacacia
L., Cotinus coggygria Scop. (tabmuna 1), coOpaHHbIE Ha TEPPUTOPUM KOJIICKIIHOHHOTO
yuactka CCK Kuposckoro necanuectsa (r. Bonrorpan) B 2022 roxy. CoOpaHHBIN CEMEHHON
MarepHual XpaHuics B XOJIOAWIbHUKE TIpU Temneparype +3-5 °C B OyMaKHBIX MaKkeTax.

Tabnuna 1 — XapakrepucTuka CeMsH, UCIOIB3YEMBIX B UCCIICTIOBAaHUU
Table 1 — Characteristics of seeds used in the study

ITokazarenu G. triacanthos R. pseudoacacia C. coggygria
dopma AIUTANITHYECKAs MTOYKOBHTHAS ITOYKOBH/THASI
TEMHO-KOPUYHEBAS, JKEeJI- | MecTpast, KOpUIHEeBas I
Okxpacka KOpUYHEBas
TOBaTas TEMHO-KOPUIHEBAS
n raKas ONnecTsmas uim ceMeHa MOKPBITHI
CemeHHas TJISTHIIeBast, C OY€Hb TBEP-
N 9 o MaToBas CEeMEHHas MPOIOIHLHBIMHU
KOXypa JIOW CEeMEHHOM KOXKYpOii
KOXKypa KHUIIKAMU
cKapu(UKaIHs KUTISITKOM C
IIpearmoceBas | MOCIEVIOMIM BELIEPKH CKapu(UKaKg KAIATKOM | CTpaTUUKAIMS TPU
P Y 1ICP ipu 90 °C 1o mosnHoro +3-5°C B TeueHue
o0paboTka BaHUEM B TEILJION BOIC .
6-18 4 OCTBIBaHUS BOIBI 90-120 nHeit

[Mudposoit MUKPOGOKYCHBI PEHTITEH aHalIU3 CEeMSH MPOBOIWIM Ha IMPOrPaMMHO-
anmnapaTHOM KOMIUIEKCE MEpENBHKHON peHTreHoaquarnoctuueckoil ycranoske [1PAY-02 mns
koHTpos kauectBa cemsH (DJITEX-Men, 3A0, . Cankt-IlerepOypr, Poccus) [3].

MeTon 0CHOBaH Ha MCIHOJIb30BAaHUM PEHTIC€HOBCKOIO M3IIyYEHHs, KOTOPOE MPOHUKAET
BHYTpPb CEMEHU U (PUKCUPYET €ro BHYTPEHHIOIO CTPYKTYpY. [0 pesynbraraMm CHUMKa MOYKHO
OLICHUTh KaueCTBO CEMEHH, ONPEIENIUTh HAJIWYHEe BHYTPEHHHUX AEPEKTOB, TAaKUX Kak: HOP-
MaJIbHO BBITIOJTHEHHBIE CEMEHA, HEBBIIIOJIHEHHBIE CEMEHA, IIYIUIbIE, TOBPEKICHHbIE HACEKO-
MBIMH, TPABMHPOBaHHbIE U T.1. [16].

HopmainbHO BBITIOJIHEHHBIE CEMEHA — 3TO CeMEHa 0e3 KaKuxX-JT100 BUIUMBIX 1e(DEeKTOB.
Bce mopdonornuecku oOyclOBICHHbIE BHYTPEHHHME CTPYKTYphl 0€3 3aT€MHEHUH C YETKO
OYEPUYECHHBIMH KPAsIMH.

HeBbinonHeHHbIE ceMeHa — OTJIMYAIOTCS HENpaBWIbHOM (opMONl M BHYTpEeHHEH
CTPYKTYpOH, NUMEIOT YaCTUYHOE OTCYTCTBHE CTPYKTYp. IIpoekiuu dacteil ceMEHM BBINIAIAT
YIJIOBAaTbIMHU U 3aTEMHEHHBIMH.

[[{ynuble cemMeHa — BHYTPEHHUE YacTH CEMEHU MMEIOT YITIOBAThIE OUEPTAaHUS U BMsI-
TuHbL. Takke ceMeHa, yTpaTUBIINE TKaHU OoJjiee 4eM Ha '2 B cilydae 00€3BOKUBAHMSI UJIH BbI-
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CBhIXaHUSI.

[ToBpeXIEHHOCTh HACEKOMBIMU — HAa CHUMKE Y€TKO BUIHBI KaHAJIbl HIIU MOJOCTH, BbI-
€/ICHHbIC HACEKOMBIMU. B HEKOTOPBIX clTyyasiX BUIHBI CBETIIbIC IPOSKIIUU JTHUNHOK.

DTOT MeToN 00JaaeT MPEUMYIIIECTBAME TIepe]] APYTUMU: OH HE MOPTUT CEMEHa, He
BO3HUKAET HEOOXOAMMOCTh MX pPa3pylLIEHUs, a TaKKe peHTreHorpapuueckoe HcciaeI0BaHUE
MOJKHO MPOBECTH B JTF000€ Bpemsi roaa [7].

B03MOXXHOCTH PEHTIE€HOBCKOM YCTAHOBKH IMO3BOJIAIOT HACTPOUTH KOAPPUIIMEHT YyBe-
muyenus ot 1,3 go 8,3, nanpspxkenue 30-50 kB, Bpemennyto skcno3unuio ot 1 10 5 cexyna. B
Tabnuie 2 NpuBeACHbI ONTUMAIbHBIE PEKUMBI ChEMKH IS KaXKJI0TO MCCIeAyeMOro BUa, mo-
noOpaHHbBIE IKCTIEPUMEHTAIBHBIM TyTeM. CBeTlioe n300pakeHrne Ha PEHTICHOBCKOM CHUMKE
MMEIOT XOPOIIO BHITIOJHEHHbIE KHU3HECIIOCOOHBIE CEMEHA, TOT/Ia KaK MOBPEXKICHUS U Pa3Iny-
HbIe J1Ie(DEeKTHl B CHTY CIa00ro MOMIOIIEHUS PEHTTCH W3IYYCHHS 0T Ha M300pKEHUH 3a-
TEMHEHHBIE YYACTKU.

Ot60p cpenuux mpod cemsiH npoBoawd 1o 'OCT 13056.1-67. Cemena mo 50 mryk
pa3Mmerianu Ha OyMasKHbII CKOTY ¢ KapToHHOU pamkoi B 1 cm. Maccy 1000 cemsiH onpenensi-
mu o 'OCT 13056.4-67.

Tabnuna 2 — PeXXUMBI ChEMKH CEMSH PEBECHBIX MTOPOIT
Table 2 — Shooting modes of tree seeds

[TapameTpsl G. triacanthos R. pseudoacacia C. coggygria
Hanpsioxenue, kB 40 50 50
DKCHO3UIHA, CEK 2 1 1
Koaddunuent ypennuenus 4.2 53 6.1

Pe3ynbTaThl MoaBepraauch CTaTUCTHYECKONM 00pabOTKE C MCIOJIb30BaHUEM IaKeTa
nporpaMmm MS Excel 2016 u Obutn mpencTaBieHbl B BUOAE CpeAHed apu(METHUYECKON ¢
ydeToM omnOKku cpeaHero. CpaBHEHHE MOJYYEHHBIX Pe3yJIbTAaTOB MEXIY cO00i MpoBO-
nunock no U-kputeputo MaHHa-YuTHU. CTaTUCTUYECKU 3HAYMMBIMHU CUUTAIUCH Pa3liu-
yus npu p<0.05.

PesynabTaTel n o0cy:xxaenmne. Vccienyemble ceMeHa TPEX BUAOB JPEBECHBIX MOPOJ
BHEIIHE 3HAYUTENIBHO OTJIMYAIMCh pa3MepoM, (popMOH U IUIOTHOCTHIO. J[s Kaxaoro Buaa
CEeMSTH MHIUBUAYAIbHO MOA00paH K03 PHUIIMEHT yBenuueHus, HanpshkeHne (kB), BpemeHHas
skcniosuius (cex). B mporpamme Imaged (LOCI, YuuBepcuretr BuckoncrHa) ObITH H3MEPEHBI
mmpuHa 1 JiuHa ceMsiH (MM) 1 o FOCT 13056.4-67. — macca 1000 cemsiH (Tabnuma 3).

Tabmumna 3 — Mopdomerpryeckue MmokazaTed CEMEHHOTO MaTepraa
Table 3— Morphometric indicators of seed material

ITokazarenu G. triacanthos R. pseudoacacia C. coggygria
Macca 1000 cemsH, T 125,442,5 13,943,2 9,3+1,7
JnmrHa (min-max), MM 0,8-1,0 0,4-0,6 0,3-0,4
JmmHa (x£m), MM 0,9+0,007 0,5+0,006 0,4+0,004
Iupuna (min-max), MM 0,4-0,6 0,2-0,4 0,2-0,3
Hupuna (x+m), MM 0,5+0,004 0,3+0,004 0,240,002

[Ipumeuanue: x-cpeqHee 3HaUCHUE, M-OIINOKA CPEIHETO

Mopdomerpuuecknii ananu3 cemsH (Tadiauia 3) mokasai, 4YTO CPeaHss NJIWHA U ITU-
pHHA UCCIIEyeMbIX CEMSIH OTIUYAeTCs OT JaHHBIX, TPUBEICHHBIX B CIIPABOYHON JTUTEpAType
[4]. OTO cBsA3aHO C OCOOEHHOCTSIMU TMOYBEHHO-KJIMMATUYECKHX YCIOBHH W HHU3KOW BIIaro-
00€eCneYeHHOCThIO TEPPUTOPHH, HA KOTOPOH MPOU3PACTATHN TaHHBIE BUIBI.

HccnenoBanue mMeTooM MUKPOGOKYCHOM peHTreHorpadyu TMO3BOJUIIO BBISIBUTH Y
BHEIITHE 3/I0POBBIX CeMsiH BHyTpeHHUE nedekTsl. [1o JaHHBIM aHan3a MOIyYeHbI CIEAYIONNe
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Tabmuma 4 — Jlehextsl, onpeneneHHbIE METOAOM MUKPO(GOKYCHOM peHTreHorpaduu

Table 4 — Defects determined by micro focus radiography

HUccnenyembie mokazareinu G. triacanthos R. pseudoacacia C. coggygria
CEeMSH IIT. % IT. % IIT. %
HopwmaibHO BEITIOTHEHHBIC 39 78 35 70 32 64
HeBrimonaeHHBIE 1 2 4 8 6 12
IymrocTsh - - 4 8 12 24
IToBpeX IEHbI HACEKOMBIM 10 20 7 14 6 12

Anamus cemsn G. triacanthos ObL1 3aTpyaHEH M3-3a IUIOTHOM CTPYKTYPhI CEMEHHOM
KOXYpbl. B pe3ynpTaTe Ha CHUMKE 00pa30BbIBAIMCH KOHTPACTHBIE YUAaCTKU O€JI0ro WU TEM-
HOTO I[BETa, YTO HEOJIAroNnpHUsATHO BIUSJIO HA UHTEPIPETALUIO Pe3ylabTaToB. [l ynydiieHus
KayecTBa PEHTTEHOBCKUX CHUMKOB ObLI TIIATEIbHO MOJ00paH PEKUM ChEMKH JJIsl UCKIIIOUe-
HUSl HETOYHOCTEH B aHAJM3€ U OLIEHKE COCTOSHUS CeMsIH (PUCYHOK 1).

Pucynok 1 — Pentrenorpamma G. triacanthos (ysenuuenue 8.3): 1 — HOpManbHO BBITIOJIHEHHOE,
2,3 — IOBpeX/IeHNE BPEAUTEISIMH, 4 — HEBBITIOTHEHHOE
Figure 1 — Radiograph of G. triacanthos (magnification 8.3): 1 — normally performed, 2.3 — damage
by pests, 4 — unfulfilled

OcHoBHast Macca CEMSIH HMeJa YeTKO OYepUYeHHbIE IPaHULIbI (TIpy OOJbIIEM yBelIuye-
HUM, PUCYHOK 1) cemsnoieil u 3apo/blleBOro Kopeuka. BHemH Uil KOHTyp, COOTBETCTBYET
HIMpUHE HAPY>KHOM 000JI0YKH.

HopmanbHo BeimonHeHHble cemeHa G. triacanthos 78% ot obmiero umcna, UMErOT
npaBWIbHYIO (OpMYy U pazMep, OHU OTIUYAIOTCS PABHOMEPHBIM CBEUCHHEM M YETKHMH KOH-
TypamMH BHYTPEHHHUX CTPYKTYp Ha M300pakeHuu. Takue cemMeHa 00J1afjaloT BHICOKOM >KU3HE-
CIIOCOOHOCTBIO.

HeBbinmonHennsle cemena — 2% OTINYAIOTCS HEMPaBUIBLHOM (popMOil M BHYTpeHHEH
CTPYKTYPOi1, UMEIOTCSI BMSTHHBI (TIOBPEKIACHUE 3apO/IbIIIa M CEMSIONEH ), UTO B TalbHEHIIIEM
HE MOCTIOCOOCTBYET MPOPACTAHHUIO.

[Tpu BU3yaibHOM OCMOTpe ceMeHHoro marepuana G. triacanthos He ObUTO 3aMedeHO
NOBPEXJICHUN, 01HaKO 20% ceMsH UMeNH ciebl BpeaAuTenel, Ha CHUMKE YeTKO (pMKCHpOBa-
JIUCh pa3InYHbIE CTaTuU (OPMUPOBAHUS TUUMHKU (PUCYHOK 2).
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Cemena R pseudoacacia Ha CHEMKax MMEIOT Y€TKOE H300paKeHHe, IIe XOpOIIO MPo-

o % TIXTII11L
¥ ERIIEITIL
CMAaTpPUBAIOTCS BCE BHYTPEHHNUE U BHELIHNE KOHTYpBI (pUcyHOK 3). HecMOTps Ha BHEIIHE 1ieTble

Pucynok 2 — Cemena u penrrenorpamma G. triacanthos
Figure 2 — Seeds and radiograph of G. triacanthos
U 3710poBbIe ceMeHa y R. pseudoacacia HopMaibHO BBIMOJIHEHHBIX CEMSIH — ITOIHOCTBIO CHOpPMH-
poBanHbIX 6€3 nedexToB 70%, 061aCTh 3apOIbIIa, CEMSIIONN U 000JIOUYKH PABHOMEPHO CBETIIBIC,
6e3 3atemHeHnid. CeMeHa Ha CHUMKE UMEIOT YeTKUN BHYTPEHHUH U BHELTHUN KOHTYP.
Hesbimonnenusix cemsin — 8%, cemeHa, re MPOCKIUS CEMSI0JICH U 3apObIIIEBOTO
KOpEIIKa BBIMISAUT 3aTEMHEHHOM WJIM TEMHOM, a CBETJIOW OKPACKOH BBIJCIISICTCS BHEIIHUMA
HETMOBPEXKICHHBIA KOHTYP (CEMEHHAs KOXKYpa).
HIymbx cemsiH — 8%, ceMeHa UMEIOT YIIIoBaThle O4YepTaHus 00JIacTh ceMsiIoNeil u 3a-
POJIBIIIIEBOTO KOPEIIKa, BMATHHBI, HEC(HOPMUPOBAHHOE CEMsI C HETIOJHBIM COZICPKaHNEM TKaHHU.
[ToBpexxaeHHBIX HAaceKOMBIMHU ceMsiH — 14%. Ha cHuMKe 4eTko BUIHBI KaHAJbI, BbI-
€/ICHHBbIE HACEKOMBIMU. B HEKOTOPBIX CTydasx BUIHBI CBETJIbIC TPOCKIIUHU JIMUUHOK.

20000009000
(ENNRIR1LIA,
AN LRXARLE

1cm

Pucynok 3 — Cemena u penrreHorpamMma R. pseudoacacia
Figure 3 — Seeds and radiograph of R. pseudoacacia

Ne 4(72), 2023

Pentrenorpaduueckuii ananus cemsia C. coggygria mokasai, 4To HOPMaJIbHO BBITIOJ-
HEHHBIE CEMEHa COCTaBISIOT 64% OT 001Iero yrcia. ITO TOBOPUT O TOM, YTO OOJIbINIAst 9acTh
CEMSH MMeeT HOpMaJbHOE PAa3BUTHUE M KU3HECIIOCOOHOCTh, UTO SIBISETCS XOPOIIUM TOKa3a-
TeJeM JUIsl pa3BeIeHUs JaHHOTO BUa PACTEHHUS.

Hesbinonnennsie cemena coctapisaioT 12%. HeBbimoaHEeHHbIE ceMEHa — 3TO CeMEHa
HE JOCTUTIINE MOJHOIO CO3peBaHusl (POpPMbI, ¢ MUHMMAIbHON BBIPAKEHHOCTHIO BCEX BHYT-
PEHHUX KOHTYPOB M CTPYKTYp, XapaKTEpHOM IJIs BMJA. DTO 3HAYMUT, YTO HEKOTOpas 4acTh
CEMSIH He Pa3BUBAETCS MOJHOCTHIO WM UMEET Kakue-1100 AeeKThl, YTO MOXKET OBITH CBsI3a-
HO C BHYTPEHHHMH WJIM BHEIIHUMH (DaKTOpamH.
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[lynneie cemena coctaBisioT 24%. [loa myniasiMu ceMEHaMu MOHUMAIOTCS CEMEHA
CO CHIKEHHOW HOPMAJbHOW BBHITIOJTHEHHOCTBIO, CBSI3aHHOW ¢ JedopMarueii 000I04ek, nMe-
IOIIAE HU3KYIO MTPOYHOCTh U MAJICHBKYIO 3JJaCTUYHOCTh. DTO MOKET OBITh BBI3BAHO pa3iiny-
HBIMH MIPUYMHAMHU, TAKUMHU KaK HEOJIArompusSTHBIC YCIOBUS CO3PEBAHMUS, HECBOCBPEMEHHBIH
cOOp ceMsH, HeJIOCTAaTOYHOE MMUTAHUE WK JAPYTHe (HaKTOPhI, BIUSIONINEC HA KAYECTBO CEMSIH.
O0e3BOKUBAHHC.

[ToBpexIeHHBIC HACEKOMBIMU CEMEHA COCTaBIAIOT 12% oT ob1ero uynciaa. 3To MOKET
HETaTUBHO CKa3aThCsl HA MPOPACTAHUHU U CIIOCOOHOCTH ATHX CEMSH K JallbHEHIIeMY pa3MHO-
JKeHUIO (pUCYHOK 4). AHamu3 ceMsiH ObUT 3aTPYIHEH M3-3a JOCTaTOYHO MAJICHBKOTO pa3Mepa,
TUIOTHOCTUA M CTPYKTYPBI CEMEHHON KOXypbl. CeMeHHast 000J109Ka UMEET OOJBIIYIO TUIOT-
HOCTb M3-3a BBICOKOTO COJIEp>KaHUsl AYOWIIbHBIX BEIIECTB. JTO MOXET OBITh CBSI3aHO C 3a-
HIUTHBIMU (YHKITUSIMH CEMEHHOHN KOXKYpBI, KOTOpasi MpeA0TBpaIlaeT MPOHUKHOBEHUE Pa3-
JIMYHBIX BPEIHBIX BEIIECTB 1 MUKPOOPTAaHU3MOB BHYTPb CEMEHHU.

EERRNRNTRA boovoopund
et ddbiy F YRR

1cm

P e 0 ) ENEREL
‘B YRRYIRIEN # O
WYRIR LA RAS o »

Pucynok 4 — Cemena u penrrenorpamma C. coggygria
Figure 4 — Seeds and radiograph of C. coggygria

Bo MHOrom npupona 1eekToB y ceMsH UMEeT WHAWBUIYAIbHBIA XapakTep, 3TO CBS-
3aHO C BUJIOBBIMH OCOOEHHOCTSIMU M pazHOooOpa3neM (pakTopoB, BIMUSIOUIMX Ha (GOPMHUPOBa-
HUe U pa3BUTHE ceMsH. OHUM U3 TakuxX (PAKTOPOB SIBISETCS T'€HETHYECKas IMpespacroiio-
KEHHOCTb, KOTOpasi OMpEEIeT CTPYKTYpY U QYHKIIMOHAIBHOCTD ceMsiH. OKpyxaroIast cpe-
Jla ¥ BHELTHHE YCIIOBHS TaK)K€ UTPAIOT BaKHYIO poJib B (hOpMUPOBAHUM ceMsH. M30bITOK nin
HEJ0CTAaTOK MUTATEJIbHBIX BEUIECTB, HEOIArONPUATHBIE IIOTOJIHBIE YCIOBHUS, BO3/IEUCTBUE XU-
MHUYECKHX BELIECTB MOT'YT HEFaTMBHO CKa3aThCsl HA PAa3BUTHU U 3PEJIOCTU CEMSH, YTO TaKkKe
MOJKET IIPUBECTH K BOSHUKHOBEHHUIO J1e()EKTOB.

Bonee Toro, mporecchl 00pa3oBaHMs U CO3PEBAHMS CEMSIH MOJBEP>KEHBI BO3/ICHCTBUIO
Ouonornyeckux (akTOpoB, TAKUX KaK HAJIMYUE HACEKOMBIX-BpeOUTeseH, TpHOKOBBIX U OaKTe-
puanbHbIX nHGeknui. [Tapasutel U 601€3HNM MOTYT MOpakaTh CeMeHa BO BpeMs ux (popMupo-
BaHUs, IPUBOJIA K JedopMallii, MOBBIIIEHHON yA3BUMOCTH WIN MOTEPE KUZHECTIOCOOHOCTH U
KadecTBa. Hu3koe kauecTBO MOYBBI MM HECOOTBETCTBYIOIINN YPOBEHb yX0J1a 3a PACTEHUSAMHU
TaK»e MOT'yT OKa3bIBaTh HETATUBHOE BIIMSIHUE HA CEMEHA U BBI3bIBATh UX JEPEKTHI [5].

BuiBoasbl. [Ipupona nedekroB y cemsiH sBISETCS pe3ybTaTOM CIIOYKHOTO B3aMMOJICHCTBHUS
IeHEeTHYECKHUX, OHOJIOTHYECKUX M OKpPYXaroIux (akropoB. VMes MOHMMaHHE BCEX ITHX MOMEHTOB,
MOJKHO pa3pabarbiBaTh (G ()EKTUBHBIE METO/IBI PESIOTBPAILCHHUS U YIPABICHUS Je()EKTaMH y CEMSH,
qTO SIBIISIETCSI BA)KHBIM aCIIEKTOM B JIECHOM U CEILCKOM X03siicTBe. OCHOBHBIE H 4aCTO BCTpCHACMBIC
Ie(heKThl — 3TO HEBBIIIOJIHEHHOCTh CEMSH, IIYIUIOCTh U MOBPEKICHHOCTh BPEAUTESISIMH. DTH Ae(EKTHI
TECHO CBSI3aHBI U MOTYT MMETh CEPhE3HbIC MOCICACTBHS JUIS JAIBHEHIIET0 Pa3BUTHS U BBDKHBACMO-
CTH CEMSIH.
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Merton peHTreHOrpadu CEMSH SBISETCS BAKHBIM WHCTPYMEHTOM ISl HEPa3pyIIMOTO HC-
CJICOJOBaHUs BHyTpeHHeP'I CTPYKTYPBI U COCTOSAHHUA CEMSAH PA3JIMYHBIX paCTeHHP'I. OH 103BOJISIET BEI-
SABUTHb U 3a(1)I/IKCI/Ip0BaTB ,I[C(I)SKTBI 1 aHOMAJIMU Pa3sBUTHA, KOTOPBIC MOI'YT OKa3bIBaTb BJIMSHUE HA UX
SKM3HECIIOCOOHOCTE U CLIOCOOHOCTD K MMpopacTaHuro.

AHanm3 Tpex BUAOB APEBECHO-KYCTAPHUKOBBIX TIOPOJ] TIO3BOJIIII ONPEACIIUTh MPOIIEHTHOE CO-
OTHOIICHUE PAa3JIMYHBIX KaTel"OpPIﬁ CEMSH U OLICHUTH UX KAa4YCCTBO. Ot JTaHHBIC 6yI[YT ITIOJIE3HEI IIPHU
pa3pa60TKe CTpaTCeruy BbIpalllMBAHUA WU HCIIOJB30BAHUA NAHHBIX CEMSAH JIA IlaJ'H;HefIIHeFo pasBenc-
HUS. BBIABNEeHHBIE TIPU TIOMOIIN peHTreHorpadguu nedexTsl 1 aHOMAJINKA BHYTPEHHETO CTPOCHHS Ce-
MAH MOKHO KﬂaCCI/I(l)I/IIII/IpOBaTI) U aHAJIM3UPOBATH, YTO IMO3BOJISCT YCTAHOBUTL CBA3b MCKIY 3TUMU
AHOMAITHSIMH U KU3HECIIOCOOHOCTBIO CEMSIH.

HCCMO”I’pﬂ Ha CHHI)KCHHBIC MOp(bOMeTpI/I‘leCKI/Ie nokKa3arcjii CEMAH, HECAOCTAaTKOM I[OCTyHHOfI
BJIard BO BpeMsl (pOpMUPOBAHNUS 1 CO3PEBAHMS CEMEHHOTO MaTepraia, HOpPMaIbHO BHIITOJTHEHHBIX CEMSTH
obuto Oostee 50%. MakcuMasbHBIE TTOKa3aTeNd KavyeCTBEHHBIX CeMsH oTMeueHbl y G. triacanthos —
78%, xots mpu 3ToM 20% OBIIM HOBPEXKAECHB HACEKOMBIMH, YTO HEBO3MOXHO OBLIO ONpENeNTh BU-
3yaJiIbHO, @ pECHTICHOI'paMMa YCTKO ITOKa3aJia HaJIu4ne HOBpe)KILCHI/Iﬁ BHYTpHU.

Takoke BU3yalnbHO HE OBLIO 3aMEUCHO MOBPEXKIeHHN Ha ceMeHax R. pseudoacacia — Hopmaiib-
HO BBITIOJHEHHBIX KM3HECTTOCOOHBIX ceMsSH 70%, HEBBITOJHEHHBIX U IIYIUIBIX 8% W MOBPEXKICHHBIX
HaceKOMBIMU 14%.

B cpaBuennu ¢ apyrumu Buiamu y C. COggygria BbICOKHUIT MPOLIEHT HEBBIMOIHEHHBIX — 12% 1
IIYTUIBIX ceMstH — 24%. MOXHO IpeArnooxKHUTh, YTO BO BpeMs cOopa ceMeHa ObUIH (PU3HOIOTHIECKU
elle He co3peBIIMME. Takxke BIMsSHHE Ha 00pa3oBaHUE TaKUX Ae(EKTOB MOTJIHM OKa3aTh HeOIarompu-
SITHBIE AJIS IOJIHOLEHHOT'O CO3PEBAHMS YCIOBUS OKPYKAIOLIEH Cpebl.

Ha npumepe nccnenyembix CEMSIH MOYKHO CAEIaTh BBIBOJI, UTO VI KaXKIOr0 BUJA WHAWBUYAJIb-
HO HYKHO TIOI00paTh OTpeeIeHHbIe TapaMeTphl CheMKH: KOI(PHUIIUSHT YBEIHMUYCHHUS, BPEMEHHYIO 3KC-
MIO3ULIMIO 1 HampsbkeHue (kB). PentreHorpaduueckuii aHanu3 MOXKHO PEKOMEHOBATH B KaueCTBE JKC-
Mpecc-MeToAa OIPEACIICHUA KaUC€CTBA CEMCHHOI'O MaTepHraia APEBCCHO-KYCTAPHUKOBBIX ITOPO.

Conclusions. The nature of seed defects is the result of a complex interaction of genetic, bio-
logical and environmental factors. With an understanding of all these points, effective methods can be
developed to prevent and manage seed defects, which is an important aspect in forestry and agricul-
ture. The main and most common defects are seed failure, stunting and pest damage. These defects are
closely related and can have serious consequences for further seed development and survival.

Seed radiography is an important tool for indestructibly examining the internal structure and
condition of seeds of various plants. It allows you to identify and record defects and devel opmental
anomalies that may affect their viability and ability to germinate.

Analysis of three types of tree and shrub species made it possible to determine the percentage
of different categories of seeds and assess their quality. These data will be useful in developing a strat-
egy for growing and using these seeds for further propagation. Defects and anomalies in the internal
structure of seeds identified using radiography can be classified and analyzed, which makes it possible
to establish a connection between these anomalies and the viability of the seeds.

Despite the reduced morphometric parameters of seeds due to alack of available moisture dur-
ing the formation and ripening of seed material, more than 50% of seeds were normally produced. The
maximum indicators of quality seeds were observed in G. triacanthos — 78%, although 20% were
damaged by insects, which could not be determined visually, and the x-ray clearly showed the pres-
ence of damageinside.

Also, no damage was visually observed on the seeds of R. pseudoacacia — 70% of normal via-
ble seeds, 8% of unfulfilled and puny seeds, and 14% damaged by insects.

Compared to other species, C. coggygria has a high percentage of unfulfilled seeds — 12% and
puny seeds — 24%. It can be assumed that at the time of collection the seeds were not yet physiologi-
caly ripe. Environmental conditions unfavorable for full maturation could aso influence the for-
mation of such defects.

Using the example of the seeds under study, we can conclude that for each species it is neces-
sary to individually select certain shooting parameters. magnification factor, time exposure and volt-
age (kV). X-ray analysis can be recommended as an express method for determining the quality of
seed materia of tree and shrub species.
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Summary
The article considers the features of accumulation of snow reserves under the influence of forest
stands of birch hanging openwork-blown structure in the plakor-plain (0-1°), slope-hollow (1-3°) and
slope-ravine (3-5°) types of agroforestry landscapes.

Abstract
Introduction. One of the most important climatic factors against the background of regional climate
change is the snow cover, which contains huge reserves of moisture and makes a great contribution to
obtaining high yields. Forest plantations contribute to the most productive accumulation of snow and
its uniform distribution. Object. The object of research is the snow cover. Materials and methods.
The research was carried out on the experimental field of the Ulyanovsk Research Institute in the sys-
tem of the erosion control complex of the Experimental Station “Novonikulinskaya” of the Tsilninsky
digrict of the Ulyanovsk region. The height of snow and its density were measured on the eve of
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