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IIpumMeHeHre MOP(OJTOrHYeCKUX NPU3HAKOB
ceMsIH M ILIOI0B B cHCTeMaTHKe poaa Rebutia
(Cactaceae)
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Joneukwuii 6otanndeckuii can, HanmonanpHas akagemMus HayK YKpauHbl, JJoHelK,
VYkpauna; 30alenka-elenka@mail.ru.

Wsyuensl cemena 18 Bumos, 1 pasHoBugnoctH, 3 ¢opm poma Rebutia K. Schum.
Bunpr 3TOr0 poma B 3HAUUTENBHOW CTEMEHH OTIMYAIOTCS MEXAY COOOH 1Mo
MopdonornueckuM — mpu3HaKaM  IUIOJOB M ceMsH. HawbGonmee — BaKHBIMH
OTJIIMYUTENBHBIMU NTPU3HAKAMH SIBIISIIOTCS: CIIOCO0 BCKPBIBAaHMS I1JI0/1a, KOHCHCTEHIINS
NepUKapusi, TEKCTypa MOBEPXHOCTH, OKpacka M CKYyJbITypa CEMEHHOH KOXKYpBHI,
¢dopmMa ceMeHH M MpuaaTka ceMeHH. Mopdonornyeckie IpU3HAKH CEMSH U IUIOI0B
KakTycoB poma Rebutia Moryr ObITh HCIONB30BaHBl [UISL  Pa3TpaHUYCHHS
BHYTPHBHIOBBIX TAKCOHOB U ONPEAENICHNS PACTCHUH, TOTYYCHHBIX H3 COMHUTENBHBIX
HCTOYHHKOB.

Knmouessie cinoBa: Rebutia, Cactaceae, Mopdosorus, cems, Mo/, CHCTEMATHKA.

Buasr poma Rebutia K. Schum. (Cactaceae Juss. — KakTycoBble), SBIISACH
Y3KOJIOKAIbHBIMHU JHJIEMUKAMU, TIPOU3PACTAIOT B 3KCTPEMAITBHBIX YCIOBHAX CPEIbI
U XapaKTepu3yIOTCS  3HAYUTENbHBIM  MOPQOJOTHYECKAM  pa3HoOOpa3uemM
BEreTaTUBHBIX M PENpOMYKTHBHBIX oprano (Barthlott, 1988; Apriomenko u ap.,
1990; Anderson, 2001; Taiimapxu u ap., 2011). IpexcraButenu poma Rebutia
BcTpeuatorcss B Anauiickoit oonactu (bommeus) Heorpomudeckoro mapctsa u B
[NaTaronckoii oosnactu (AprentruHa) ['0laHTApKTUYECKOTO 1IaPCTBa HAa BhICOTaX OT
1000 mo 3500 m wmam yp. M. (Taxtamksu, 1978; Mihalte et al., 2009).
[IpencraBuTenu poja OTIUYAIOTCS BBICOKOW JEKOPATHBHOCTHIO: Pa3zHOOOpasuemM
rabuTyca, paHHAM HACTYIUICHHEM U JUIMTEIBHBIM TEPUOJOM  I[BETCHHUS,
HETpeOOBATENBHOCTRI0 K YCIOBUSM IPOU3PACTaHHS W ITO3TOMY IIIUPOKO
UCIIONB3YIOTCS B MukponanamadrHom ¢uronuszaitne (Pilbeam et al.,, 1997;
Cisneros et al., 2011; Yuukanosa, 2013). Kpome TOro, B yCJIOBHSIX BbIpAIlHBaHUS
JUIs  HUX XapakTepHbl BBIHOCIMBOCTh M HENPUXOTIHBOCTH, HAUOOIBINUE
MOKa3aTelnu TOJUYHBIX TPHPOCTOB IMOOErOB B JTUAMETpE, NPOJNOIDKUATEIbHAS

Bererauus, HaCTYIJICHUC MMOBTOPHBIX (1)33 6YTOHI/I3aI_[I/II/I 1 IIBECTCHUA (qI/ILIKaHOBa,
2013, 2014).
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B 3apyOexHBIX M OTEUECTBEHHBIX JIMTEPATYPHBIX HCTOYHHMKAX OCBEIICHBI
HEKOTOpBIE CTOPOHBI MOPQOJIOTUU CeMsH MpeacTaBuTesnei cemeiicrBa Cactaceae
s pemeHust BompocoB ¢mtorennu  (Hoysmpa, 1999). Mopdonormueckue
NPH3HAKH PENPOAYKTUBHBIX OPraHOB BUIOB poxa Rebutia mouru e m3ydammce,
paccMOTpeHBl JIMIIb HEKOTOphle acleKThl ux mopdoioruu (Fearn, Pearcy, 1895;
Buxbaum, 1952; Cukypa, 2014), naHa xapakTepUCTHKa MACChl U BCXOXKECTH CEMIH
(Mihalte et al., 2011).

B GonpmmHCTBE CliyyaeB ceMeHa KaKTyCOB IMOCTYMAIOT B OOTaHUYECKUE Cabl U
K JIOOWTENsSM TOJA POAOBBIM HAa3BaHWEM, W HISHTHU(OUIHMPOBATH TAKCOHBI IO
CEeMEHaM C TOYHOCTBIO IOYTH HEBO3MOKHO. Mop(donornueckie Npu3Haku CEeMsH
BUIOB poxa Rebutia wmoryr oxasatbes BupocneUM(UUHBIMH, YTO JIACT
BO3MOXXHOCTh HCIIOJIb30BaThb MX JJS ONpEACiCHUs CeMSH COMHHUTEIHHOTO
MPOUCXOXKIeHNsT 13 BHemHuX HcToyHHKOB (Lllampos, 2004). [lostomy mnemnio
MIPEICTaBICHHON paOOTHI OBIJIO CPAaBHUTEIHHO-MOP(HOIOTHIECKOE UCCIIEIOBaHNE U
OIMCaHKUEe IUIONIOB M CEMSH TaKCOHOB pona Rebutia ms BeisiBieHHs Hauboiee
3HAYMMBIX TUArHOCTHYECKHUX MPH3HAKOB.

OO0BeKTHI 1 METOABI HCCTIET0BAHUS

OObekTaMu uccnenoBanus Obut 18 BUIOB, 1 pasHOBUAHOCTH U 3 (OPMBI poja
Rebutia: R. aureiflora Backeb. f. boedekeriana (Backeb.) Sida, R. buiningiana
Rausch, R. cajasensis F. Ritter, R. chrysacantha Backeb., R. fiebrigii (Gurke)
Britton et Rose var. densiseta (Cullmann) Oeser, R. flavistyla F. Ritter,
R. gracilispina F. Ritter, R. ithyacantha (Cardenas) Diers, R. kieslingii Rausch,
R. kupperiana Boed., R. mamillosa Rausch, R. minuscula K. Schum., R. muscula
Ritter et Thiele, R. mudanensis Rausch, R. pulvinosa F. Ritter et Buining, R. senilis
Backeb., R. senilis Backeb. f. semperflorens Poind, R. senilis Backeb. f. stuemeri
(Backeb.) Buining & Donald., R. simoniana Rausch, R. spinosissima Backeb., R.
steinmannii (Solms) Britton et Rose, R. tamboensis F. Ritter. B cucremartnke poaa
Rebutia cienosanu mpencranenusim E.F. Anderson (2001). [dns uccnemoBaHus
HCHOJb30BaId CEMEHA MECTHOU pepoayKIn I[OHGLIKOFO OOTaHNYECKOTIO caga
(ABC) HAH VYkpawunbl, yacth cemsiH Obuta momydeHa B 2013 r. uepe3 Delectus
Seminum u3 Boranudeckoro caga Borannueckoro uucrutyta um. B.JI. Komaposa
(Cankt-llerepOypr). OmnmcaHue IUIOZOB M CEMSH HCCIEAYEMbIX TaKCOHOB
OCYIICCTBIIAJIOCH € IMOMOIIBIO «ATiacoB» IO MOp(bOJ'IOl“I/II/I BBICHIHNX paCTeHI/Iﬁ
(Aptromenko, ®énopos, 1986; ApTtromenko u np., 1990), ckyIbNTYpy CEMEHHOM
KOXYpHsI onuceiBaiy corsiacHo A.b. Jloyansay (2000). KauecTBeHHBIE TPU3HAKK —
OKpacKy CEMEHHOU KOXYpPbI U IUIOAA OIPCACIAIN IO IIKaJC HNBCTOBBIX TOHOB
B.K. Herpobosa u np. (2003). IIpu xapakTepucTHKe CEMSH M IUIOJOB TaKCOHOB
poma Rebutia paccmarpuBainch CIEAyIOIINE Ka4eCTBEHHBIE M KOJMUYECTBEHHBIE
npu3Haku: Gopma u pasMepsl (AuaMeTp) IUIoa, OKpacka M TEKCTypa MOBEPXHOCTH
wioaa, ¢opma M pa3Mepsl (UIMHA M IIMPUHA) CEMEHH, OKpAacKa, TEKCTypa H
CKYJIBIITYypa MOBEPXHOCTU CEMEHHOM KOXKYpPBI, POpMa MpHJIaTKa CEMEHHU.
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Pe3ynabTaThl M X 00cy:KIeHHE

CpaBHUTENBHO-MOP(OJOTHUECKUM  aHAIM3 CEeMsSH M IUIOJOB  IIO3BOJIMI
00beIMHNUTh HCCIeI0BaHHbIe TakcoHbl Rebutia B 3 rpymmer (A, B, C). Hmxke
MPUBEACHBl XapaKTEPUCTUKU TPYINI U MOPQOIOTHYECKUE OIMUCAHUS IUIONOB H
CEeMsIH TAKCOHOB, BXOSIIIUX B KOKIYIO TPYIILY.

I'pynna A: ¢gopma ceMsH NpoAONrOBaTO-OKPYIJIasi, PEXE — IMPOJOIrOBaTO-
SIMLIEBUHAS WM OKpyTJas, MOBEPXHOCTb CEMEHHOM KOXKypbl 4€pHas, CHUIBHO
Onectamias, CKyJbNTypa (DOBEONATHO-MAMWIUIATHAS, MPHUAATOK BAJIUKOBHIHBIHA
(puc. 1). ng mmomoB XapaKTepHBI CIU3CIIOAOOHas, pekKe — BOJOKHHUCTAS
KOHCHUCTEHIIMS IEPUKAPIHS ¥ BCKPBIBAHKE TI0 TIONIEPEYHO-KOJIbLIEBOMY IIIBY.

R. chrysacantha (puc. 1, A / Figure 1, A). Ilnox mapoo6pa3usbriii, 4.0+0.08 mm
B IMaM., IIOBEPXHOCTh ILNEPOXOBATasi, MaTOBas, KOPHYHEBAs, MEPUKAPIIHUMA
CTEKJIOBUHO-BOJIOKHUCTHIN. [1n01 BCKphIBaeTCS MO MONEPEYHO-KOIBLIEBOMY IIIBY.
CeMeHa TpONONTOBATO-IWLIEBUIHBIE, pEeXEe — IPOJOITOBATO-OKPYIJIbIE WU
okpyrasle, 1.055+0.4 mm an. u 0.682+0.03 MM mup., ceMeHHas KoxKypa 4épHasd,
Omectsmas, CKyJIbntypa (OBEOJATHO-MAMWUIATHAS (Oyropkd pacIIupeHsl,
3a0CTpEHHBIE, Y WX OCHOBaHHMH (opmupytoTcs sueiiku). [Ipuaarok cemeHm
BaJIMKOBUIHBIN.

R. minuscula (puc. 1, B / Figure 1, B). Ilnon chepuueckuii, 4.5+1.1 mm B
I1aM., IOBEPXHOCTh LIEpOXOBaTas, TEMHO-KOPHUYHEBas, IEPUKApIUil CyXOH,
BOJIOKHUCTBIA. [Imo7 BekpeiBaeTcs MO MONEpeyHO-KoJblieBoMY IIBY. CemeHa
nponponroBaTo-okpyrisie, 1.035£0.3 mm gn. u 0.742+0.06 MM wmup., ceMeHHas
KOXypa d4€pHas, OnecTsias, CKynbnrypa (HOBEONATHO-NANMUIATHAS (OyrOpKu
pacIIMpeHsl, 3a0CTpEHHBIC, Y UX OCHOBaHWs (hopmupyroTcs stueiiku). [Ipuaarox
CEMEHH BaJIMKOBUTHBIM,

R. senilis (puc. 1, C/ Figure 1, C). I1nox nrapoo6pasusiid, 4.5+0.08 MM B 1uam.,
MOBEPXHOCTh MaTOBasi, PO30BO-KOPUYHEBAs, IEPUKAPIUI CIIM3enoA00HkIH. [1nox
BCKpBIBAaeTCA IO MOMNEePEeYHO-KOIbIeBOMY IIBY. CeMeHa MpoI0JITroBaTO-OKPYTJIbIE,
1.076+0.3 mm mn. u 0.629+0.08 MM mmp., ceMeHHast KOxXypa 4€pHasi, OnecTsias,
CKyJIbITYpa (OBEONATHO-IANMIUIATHAS (OYTOPKH NIPOAOJITOBATHIE, 3a0CTPEHHBIE, Y
HX OCHOBaHUH (pOpMHUPYIOTCS stueiiku). [IpunaTok ceMeHH BaTMKOBUIHBIH.

R. senilis f. semperflorens (puc. 1, D / Figure 1, D). Ilnox mapoo6pa3Hbii,
4.5+0.08 MM B JHaM., TIOBEPXHOCTh MAaTOBas, PO30BO-KOPUYHEBAS, MEPHKAPITHIl
cim3enoo0HbIi. [Imoj BCKphIBaeTcsl MO IMOMEPEeYHO-KoNblieBOMy IBY. CemeHa
npoonroBato-okpyribe, 1.065£0.1 mm m1. u 0.700+£0.06 MM mump., ceMeHHas
KOXXypa uépHas, OiecTsmasi, CKyJbnTypa (OBEONATHO-MAMWLIATHAS (Oyropku
MPOJIOJITOBATHIE, 3a0CTPEHHBIC, y MX OCHOBaHWH (OPMUPYIOTCS SUYCHKN).
IIpunaTok ceMmeHr BAJIMKOBUIHBIN.

R. senilis f. stuemeri (puc. 1, E / Figure 1, E). ITnox mapoo0pasusiii, 4.5+1.2
MM B JAMaM., [OBEPXHOCTb MaToBas, PO30BO-0OpHOBas, NEPUKAPIHA
cimmzenonoOubIi. 11107 BCKpbIBaeTca Mo momepedHo-KoiblieBoMy mBy. CemeHa
npogonroBaTo-okpyribe, 1.048+0,4 mm mi. u 0.646+£0,07 MM mmp., ceMeHHas
KOXXypa uépHas, OiecTsmasi, CKyJbnTypa (OBEONATHO-MAMWLIATHAS (Oyropku
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pacCIIUPEHbl, HE 3a0CTPEHHBIC, Y UX OCHOBaHMI (GopMmupyroTces stuetikn). [Ipumgarox
CEMCHH BaJTMKOBHTHBIMA.

R. simoniana (puc. 1, F / Figure 1, F). ITnox mapoo6pasusrii, 5.0+1.0 MM B
IUaM., TIOBEPXHOCTb IIIepOXOBaTasi, TEMHO-KOpHYHEBAas, MEPUKAPIUN IIIOTHO-
BOJIOKHUCTBINA. [Im07 BCKpBIBaeTCS 1O TOMEPEYHO-KOJbIeBOMY By, CemeHa
npoponroBato-okpyrisie, 1.029+0.1 mm m1. u 0.674+£0.08 MM mup., ceMeHHas
KOXypa uépHasi, OyecTsmas, CKyJabITypa (OBEOJIATHO-TTAMMUIATHAS (OYyTOpKH OT
OCHOBAHHS PaCIIUPEHBI, 3a0CTPEHHBIC, Y OCHOBAaHUN OYrOpKOB (POPMHUPYHOTCS
OKpyTJIbIe siuciiku). [IpuaaTok ceMeHH BaTMKOBYIHBIMN.

Puc. 1. BHemiHuii Bu cemsiH TakcoHOB poja Rebutia (rpymmna A):

A —R. chrysacantha; B — R. minuscula; C — R. senilis; D — R. senilis f. semperflorens; E —
R. senilis f. stuemeri; F — R. simoniana. MaciradHas nuHelka 1 Mm

Figure 1. Appearance of seeds of Rebutia taxa (group A):

A —R. chrysacantha; B — R. minuscula; C — R. senilis; D — R. senilis f. semperflorens; E —
R. senilis f. stuemeri; F — R. simoniana. Scale 1 mm


http://rebutia.ru/vid.php?vidid=1748
http://rebutia.ru/vid.php?vidid=1748
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I'pynna B: ¢opma ceMsH mpoaoiroBaTo-OKpyrias, pexe — MpOJO0IroBaTo-
SULEBUIHAS WM OKpYIJas, TIOBEPXHOCTh CEMEHHOH KOXYpbl MaToBasd,
KOpPHYHEBasi, CKyJbNTypa (OBEOJsITHAs (arpaHyisipHas), NMPUAATOK OyropdaThblid
(puc. 2). [lnsg IUIOZOB XapakTepHBI CyxXas, BOJIOKHHCTas KOHCHCTCHIHS
MEPUKapPIINsl; CeMEHa BBICHINAIOTCS MIPH TOJTHOM BBICHIXaHWU €0 CTCHOK.

R. aureiflora f. boedekeriana (puc. 2, A / Figure 2, A). I1lnoa mapooOpasHbIi,
5.0£0.2 MM B amaM., MTOBEPXHOCThH MAaTOBas, KOPHYHEBO-PO30Bas, IMEPUKAPITHI
CYXOH, BOJIOKHUCTBIH, CEMEHA BBICHINAIOTCS IPU MOJHOM BBICHIXaHHH €0 CTEHOK.
CeMeHa MpoOAOATrOBaTO-OKpPYTNbIE, pexe — okpyraele, 1.355+0.1 MM am. u
0.9114+0.01 MM mup., ceMeHHas KOXXypa KOpWYHEBas, MOBEPXHOCTh MAarToBasd,
CKyJBIITypa QoBeosaTHas (aueiiku B Buae cot). [IpumaTtok cemenn Oyropyarsrii.

R. gracilispina (puc. 2, B / Figure 2, B). [Tnox mapoo6pasusiii, 4.5+0.2 MM B
JuaM., TOBEPXHOCTh MAaTOBasi, KOPUYHEBAs, MEPUKAPIUN CyXOH, BOJOKHUCTBIMH,
CeMEHAa BBICHIMAIOTCS HPU MOJHOM BBICHIXaHMM ero creHok. CemeHa
MIPOJIOJITOBATO-OKPYTJIbIe, peke — okpyrisie, 1.220+£0.2 MM mi1. u 0.911+0.01 mm
Hp., CEMEHHas KOXypa KOpPHYHEBas, IOBEPXHOCTb MAaToBas, CKYJBITYpa
(hoBeonsaTHAs (sTueliku B Buze coT). IIpuaarok cemernn OyropyaThIi.

R. mudanensis (puc. 2, C / Figure 2, C). Ilnox mapoobpasusiii, 5.5+0.2 MM B
JUaM., IOBEPXHOCTb MAaroBas, KOpPUYHEBAas, IIEPUKAPIIUN CYXOH, CEMEHa
BBICHIITAIOTCSI MPU TIOJIHOM BBICBIXaHMM €ro cTeHoK. CeMeHa MNpoAoIroBaTo-
OKpYIJble, pexe — okpyrible, 1.246+0.2 mm 1. u 1.1224+0.05 MM mwup., cemeHHas
KOXKypa KOpHYHEBasi, IOBEPXHOCTh MaTOBas, CKyJIbNTypa (QOBEOJATHAS (STUCHKU B
Buje cot). [IpunaTok cemenn Oyrop4aThIid.

R. steinmannii (puc. 2, D / Figure 2, D). ITiox mapoo6pa3ubiii, 5.5+0.2 MM B
JUaM., IIOBEPXHOCTb MAaroBas, KOpPWUYHEBAas, IEPUKAPIIUN CYXOH, CEMEHa
BBICBITIAIOTCA IIPU IMOJTHOM BBICBIXaHUH €TI0 CTCHOK. CemeHna ImpoaoJIroBaTro-
OKpyTIIbIe, pexe — okpyrible, 1.398+0.3 mm mr1. u 0.903£0.2 MM mup., ceMeHHast
KOXKypa KOpHYHEBasi, TIOBEPXHOCTh MaTOBasi, CKyJIbITypa (QOBEOSATHAS (STUSHKU B
Buze cot). [Ipumatok cemenn OyropuaTslil.

I'pynna C: ¢gopma cemsH npoaoiaroaro-siueBuaHas, pexe — NPoAO0IroBaTo-
OKpyTJIasi WK OKpYIJiasi, IOBEPXHOCTh CEMEHHON KOXKYpbl MaToBasi, KOpPUYHEBAs,
CKyJbITYpa (hOBEOJISITHAS, MPUAATOK BATMKOBHIHBIA MM TPeOCIIKOBHIHbIN (pHC.
3). Hns 1I0I0B XapaKTepHbI CTEKIOBUIHO-BOJIOKHUCTAS WM  CTEKJIOBHIHO-
BarooOpaszHasi (PeaKo IIIOTHAs, CyXasl) KOHCHCTEHIMS IEPUKApIUS U BCKPBIBAHHUE T10
KOCOMY KOJIBLIEBOMY IIIBY.

R. buiningiana (puc. 3, A / Figure 3, A). ITnox mapoo6pasusiii, 5.0+0.01 MM B
JaM., TIOBEPXHOCTh MaToBas, OOPIOBO-PO30Basi, MEPUKAPIHMNA IUIOTHBIM, CYXOM.
[Inox BckpbIBaeTcs MO KOCOMY KojblleBoMy mBYy. CeMeHa IpOZOJITOBaTO-
svnesuanble, 1.111+£0.3 MM mr. u 0.793£0.08 MM mup., ceMeHHas KOXypa
KOPHUYHEBAas!, IOBEPXHOCTh MAaTOBast, CKyJIbITypa (HOBEONATHAS (SIUCHKH OKPYTJIbIE,
MEPEropoIKi MEKAy HUMH BhITyKIIble). [IpruaaTok ceMeHrn BalIMKOBUIHBIN.

R. cajasensis (puc. 3, B / Figure 3, B). Ilmox mapoo6pasusrii, 5.0+0.01 MM B
JMaM., TIOBEPXHOCTb MaToOBasi, OOPIOBO-PO30Basi, IEPUKAPIUNA CTEKIOBHIHO-
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BOJIOKHUCTBIA. [lmox BCKpbIBaeTCs 1O KOCOMY KoJjblleBoMy IBY. CeMeHa
MPOJIOITOBATO-IMIICBUIHBIC, PEXE — MPOAOITrOBATO-OKPYIIIBIE WM OKpPYTJIbIC,
1.144+0.2 mm g1 u 0.720+0.1 MM mmmp., ceMeHHass KOXXypa KOpHYHEBas,
MTOBEPXHOCTh MAaTOBasi, CKyIbNTypa (hoBeonsATHas (SYSHKH poMOmdeckoil (popmbr
JIO TIOYTH OKPYIJIBIX C IIUPOKUMH MEPErOpoAKaMu, OYrOpPKH HE BBIPAKCHBI HIIH
oTcyTCTBYIOT). [IpraaTok ceMeHu rpeOeIKOBUTHBIH.

R. flavistyla (puc. 3, D / Figure 3, D). Ilmox mpomonroBaTo-cheprHueCKHiA,
4.5+0.08 MM B 1uaM., IOBEPXHOCTh IIEPOXOBATasi, MATOBas, PO30BO-KOPHYHEBAS,
MEPUKAPIIUH  CTEKJIOBHIHO-BOJIOKHUCTBIN. [1707 BCKpBIBacTcs 10 KOCOMY
KoJblleBOMY IBY. CeMeHa MpOJ0roBaTo-sHIIeBUAHbIC, PEXe — MPOJOJITOBATO-
okpyrabeie Wi okpyrieie, 1.124+0.1 mm mn. u 0.758+0.07 MM mmp., ceMeHHas
KOXYypa KOPWUYHEBas, MOBEPXHOCTh MAaTOBas, CKYJIbNTypa (OBEOJSITHAS WU
cMemanHasi (OyrOpkd — COCOYKOBHWJIHBIC, MEXKY HHMH PACIIONOKEHBI OKPYIIIbIC
SIYCHKK;, TIEPETOPOJKH MEXAYy SYeHKaMU BBIMYKIbIe, CHJIBHO BO3BBINICHHEIC).
[Ipunatok ceMeHru BAJIMKOBUIHBIN.

Puc. 2. BHernuil BuI ceMsiH TakcOHOB poa Rebutia (rpymnma B):
A —R. aureiflora f. boedekeriana; B — R. gracilispina; C — R. mudanensis; D — R. steinmannii.
Macrrabnast auHeika 1 My
Figure 2. Appearance of seeds of species Rebutia (group B):

A —R. aureiflora f. boedekeriana; B — R. gracilispina; C — R. mudanensis; D — R. steinmannii.
Scale 1 mm


http://llifle.info/Encyclopedia/CACTI/Family/Cactaceae/5060/Mediolobivia_steinmannii
http://llifle.info/Encyclopedia/CACTI/Family/Cactaceae/5060/Mediolobivia_steinmannii
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R. ithyacantha (puc. 3, E / Figure 3, E). [Tnox mapoo0pasusii, 3.5£0.01 MM B
JUaM., TIOBEPXHOCTh MAaTOBas, PO30BO-KOPUYHEBAs, NMEPUKAPIUNA CTEKIOBHIHO-
BOJIOKHUCTBIH. [lmox BckpeiBaeTcst 1o KocoMy KojbleBoMy IuBy. CemeHa
MIPOJOITOBAaTO-OKPYIJIBIE, pEXe — MPOAOITr0BaTO-OKPYIIBIE WIN OKpYTJBIE,
1.11120.2 mm mr. u 0.793+£0.08 MM mump., ceMeHHas KOXypa KOpHYHEBas,
MOBEPXHOCTh MaTOBasi, CKYJIBNTypa (OBEONATHASA (AYCHKH OT POMOMYECKHX 0
[IOYTH OKPYIJIBIX C IIUPOKHUMH IEPETOPOAKaMH, OYrOPKHM HE BBIPRKEHBI HIIH
OTCYTCTBYIOT). [IpraTok ceMeHu rpeOeIKOBHIHBIH.

R. kieslingii (puc. 3, F / Figure 3, F). Ilnox mapooOpasnbiii, 5.00£1.0 MM B tuam.,
MIOBEPXHOCTh MAaToBasi, 6OPAOBO-PO30Basi, EPUKAPIINN CTEKIOBUAHO-BATOOOPA3HBIMN.
[Inon BckpeiBaeTcst MmO KocoMmy KoibleBoMy wiBy. CeMeHa mponoiroBaro-
SIALIEBUHBIE, PEXKE — IMPOJIOIATOBATO-OKPYIJIble MM OKpyrible, 1.144+0.1 MM 1. u
0.731£0.7 MM mmp., CeMEHHas KOXypa KOPHYHEBas, IIOBEPXHOCTb MAaTOBas,
CKynbITYpa (oBeOJSITHAA (SUEHKH pOMOWYECKOH ()OPMBI IO TIOYTH OKPYTIIBIX C
HIMPOKUMH TIEPETOPOKaMH, OYrOpKH HE BBIPaXKEHBI WM OTCYTCTBYIOT). [Ipumatok
CeMEHH IPeOCIIIKOBHTHBIH.

R. kupperiana (puc. 3, G / Figure 3, G). [Tnox mapoo6pa3susiii, 5.00+0.08 MM B
IaM., TIOBEPXHOCTb MaToBasi, OOpPJOBO-PO30Basi, TMEPHKAPIHN CTEKJIOBHIHO-
BaTo0oOpa3Hblid. [Imox BckpbIBaeTcss Mo KocoMy KojblieBomy miBy. CemeHa
MIPOJOITOBaTO-IMIIEBUIHEIE, pEXE — MPOAOITrOBaTO-OKPYIJIBIE WM OKpYTIIBIE,
1.122+0.1 MM mr. m 0.855£0.2 MM mmp., ceMeHHas KOXypa KOpWYHEBasd,
MOBEPXHOCTh MaToBasi, CKyJIbNTypa (QoBeossITHAs (sueiiku okpyribie). [IpuaaTok
CEMEHU BAJIMKOBUIHBIMN.

R. mamillosa (puc. 3, H / Figure 3, H). ITnox mapoo6pasusiii, 4.5£0.5 MM B
JIaM., TIOBEPXHOCTh MaToBasi, OOPIOBO-pO30Basi, MEPUKAPIHHA TUIOTHBIH, CYXOH.
[Imonq BckpeIBaeTcst MO KocoMy KousblieBoMy IBYy. CemeHa MpoOJ0JTroBaToO-
SIMIIEeBUAHBIE, PEXKE — IPOIOJITOBATO-OKPYTJIble UK OKpyruble, 1.116+0.2 MM a1 u
0.696+0.05 ™M mmp., ceMeHHas KOXypa 4YEpHas, MOBEPXHOCTh OJiecTsias,
cKynbnTypa  QoBeonsTHas  (s4eliku  okpyrueie).  [Ipuagatok  ceMeHn
rpeOeIKOBUAHBIMH.

R. muscula (puc. 3, | / Figure 3, I). Tliox mrapoo6pasubiii, 5.0+1.2 MM B quam.,
MOBEPXHOCTh MaTOBasi, OOPIOBO-PO30Bast, IEPUKAPIIHI CTEKIOBHIHO-BATOOOPA3HBIH.
[lnon BckpbIBaeTcsi MO KOCOMYy KomblieBoMy IBy. CeMeHa IIpOIOJTOBaTo-
SIMLIEBUIHBIE, PEXE — MPOAOITOBATO-OKPYIJbIE WK OKpyTible, 1.167+0.2 MM 1. u
0.623+0.1 MM mmmHp., CEMEHHas KOXypa KOpWUYHEBas, MaToOBas, CKYJbITypa
(doBeossiTHas (TUehKU OKpyIIbie). [IpuaTok ceMeHu IpeOeIKOBUHBIMH.

R. pulvinosa (puc. 3, J / Figure 3, J). Ilmox mpomosiroBaTo-chepruuecKui,
8.0£1.0 MM B nuaMm., TOBEPXHOCTh TJISHIIEBas, TEMHO-3eNEHAs, TEPHUKAPIINI
CTEKJIOBUIHO-BOJIOKHHUCTHIA. 1707 BCKpBIBaeTCS MO KOCOMY KOJBIIEBOMY IIBY.
CeMeHa NPONONTOBATO-IWLIEBUIHBIE, pEXE — IPOAOJITOBATO-OKPYIJIBIE WIIH
okpyrible, 1.155+0.2 mm nmn. u 0.637+0.03 MM mup., CeMEHHas KOxXypa
KOpDUYHEBasi, IIOBEPXHOCTh MaToOBas, CKyJbNTypa ¢oBeossiTHas  (sueiku
okpyrIbie). [IpuaaTok ceMeHn rpebenkOBHUTHEII.
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I |

Puc. 3. Baetnuii Bua cemsiH BuoB pona Rebutia (rpymma C):
A — R. buiningiana; B — R. cajasensis; C — R. fiebrigii var. densiseta; D — R. flavistyla; E —
R. ithyacantha; F — R. kieslingii; G — R. kupperiana; H — R. mamillosa; | — R. muscula; J —
R. pulvinosa; K — R. spinosissima; L — R. tamboensis. MacuraGuas nuneiika 1 Mmm

Figure 3. Appearance of seeds of Rebutia taxa (group C):

A — R. buiningiana; B — R. cajasensis; C — R. fiebrigii var. densiseta; D — R. flavistyla; E —
R. ithyacantha; F — R. kieslingii; G — R. kupperiana; H — R. mamillosa; | — R. muscula; J —
R. pulvinosa; K — R. spinosissima; L — R. tamboensis. Scale 1 mm
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R. spinosissima (puc. 3, K / Figure 3, K). ITnox mapoo6pasusiii, 4.0+1.0 MM B
IaM., TIOBEPXHOCTh Onectamias, TEMHO-3eJEHas, MEePUKApIUid CTEKIOBHIHO-
BarooOpa3ubrii. Ilmox BckpbiBaeTcs 1O KOCOMY KojbIleBoMy mmiBy. CemeHa
MIPOJIONTOBATO-IMIIEBUIHBIE, pPEXe — MPOAOITOBATO-OKPYTIIBIE WM OKpPYTIIBIE,
1.176£0.1 mm g1 u 0.670+£0.02 MM mup., ceMeHHas KOXypa KOPWUYHEBas,
MOBEPXHOCTh MAaToOBas, CKyJbNTypa (OBEONATHAs WIM CMEIIaHHas (SYeHKH
OKpYyTJIbIe, BO3JIe HHUX (OPMHUPYIOTCS COCOUYKOBHIHBIE Oyropku). IlpmmaTok
CEeMEHH BaJIMKOBUIHBIMH.

R. tamboensis (puc. 3, L / Figure 3, L). Ilnox mapoo6pasusiii, 4.0£1.0 MM B
IUaM., TIOBEPXHOCTh OJsiecTsmias, TEMHO-3eNEHasl, MEePUKAPIHHA CTEKIOBHIHO-
BarooOpa3ubrii. Ilmom BckpbiBaeTcs 1O KOCOMY KojblleBoMy mmiBy. CemeHa
MPOIOJITOBATO-AUIEBUIHBIE, PEXE — MPOAONTOBATO-OKPYIJIbIE WJIH OKPYIJBIE,
1.175+20,4 MM mn. m 0.665+0,03 MM mup., ceMeHHas KOXXKypa KOpHJHEBas,
MMOBEPXHOCTh MAaTOBasA, CKyNbNTypa (poBeonsaTHas (sueliku okpyribie). [IpumaTox
CEMEHHM I'peOCIIKOBUIHBIH.

AHanu3 mokasal, 4yTo HauboJee 3HAYUMBIMH MOP(OIOTHIECKUMHU MPU3HAKAMH
CeMsIH M3y4YCHHBIX MpejacTaBuTeneil poxa Rebutia seistorcs: dopma mpuaaTkos
CeMsH, CKYJBITYpa CEMEHHOW KOXYpbI, TEKCTypa IOBEpXHOCTH, OKpacKa
CEeMEHHOW KOXypbl u (opma cemsH. BcTpedaeMocTh 3THX MNpPU3HAKOB B
BBIJICJICHHBIX TPYIax npuBeaeHa Ha puc. 4 / Figure 4.

JIsi ceMsiH TAaKCOHOB TpYNIbBl A  XapakTepHa (DOBEONSTHO-MANUILIATHAS
CKYJIBIITYpa CEMEHHOH KOXYPBbI, 4aCTOTa BCTPEYAEMOCTH CKYJBITYPhI 3TOTO THIIA
cocraBiusier 60 %. Y R.senilis f.stuemeri Gyropku oT OCHOBaHHUSI CHIIBHO
pacIIMpeHsl U HE 3a0CTPEHHBIE, Yy OCHOBaHHs OYTOpPKOB 00OpPa3ylOTCs HEOOJIbIINE
yriyonenuns B Buzie siueek. Y R. senilis f. semperflorens 6yropku npogonrosarsie,
3a0CTpEHHBIC HA KOHIIE, Y OCHOBAaHUs OyTOPKOB MMEIOTCSI HEOOJIBIIINE YTiTyOIeH s
B BUje siueek. ¥ R. simoniana OYyropku pacUIMPEHbI, KBEPXY 3a0CTpEHHbBIC, Y
OoCHOBaHUsl OyropkoB wumerorcs HeOombmme sueiiku. Y R.chrysacantha wu
R. minuscula Oyropku pacimpeHHbIe, 3a0CTPEHHBIE, y WX OCHOBaHHM
dopmupyrorcss  sueiiku.  CemeHa  OONBIIMHCTBA  TakCOHOB  rpymmsl C
XapaKTEePU3YIOTCSl  BBIPOKEHHOW (DOBEONIAITHOM CKYJIBNTYPOH  CIIEPMOJEPMBI,
KOTOpasi BcTpedaercss ¢ 4acToTod 70 70 %. Y OONBIIMHCTBA TaKCOHOB ATOM
IPYNIbl SYCHKH CEMEHHOW KOXYypbl OKpyriible, mpu 3ToM y R. buiningiana
MEePEeropoIkKi  MeXay sdeiikamu Bbimykible, y R. fiebrigii var. densiseta u
R. flavistyla meperopoaxu Bwicokme. Y cemsiH R. cajasensis, R. ithyacantha,
R. kieslingii sueiiku OT pPOMOMYECKHMX O TMOYTH OKPYIJIBIX C MIMPOKUMHU
neperopozakamu, y R. kupperiana siaeiiki poMOHyYecKre ¢ OTHOCUTEIEHO TOHKUMU
neperopoakamu. Y R. flavistyla, R.spinosissima ckynbsnrypa crepmoaepMbl
(GOBEONATHOrO THUMA C HEBBICOKUMH COCOYKOBUIHBIMH OYrOpKaMH, MEXIy
KOTOPBIMH (DOPMHPYIOTCSI OKpyTJble sYeiiku. Takas OCOOEHHOCThb, BEPOSTHO,
yKa3bIBaeT Ha UX POJCTBCHHBIE CBSI3M C TAaKCOHaMH Tpymibl A. CeMeHHas: Koxypa
ceMsiH TakcoHOB rpymmbl B ¢oseonstaoro tumna (R. gracilispina, R. mudanensis,
R. steinmannii, R. aureiflora f. boedekeriana), Ho ¢ sueiikamu B BUzE COT, YeM
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CYLIECTBEHHO OTJIMYAETCS OT CEMEHHOH KOXYpbl JABYX Apyrux rpymm. Yacrora
BCTpEYaeMOCTH (HDOBEONIITHON CKYNBITYPHI cocTaBisieT B 3Toi rpymme 100 %.
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Puc. 4. YacToThI BCTpEUaeMOCTH MOP(OIOTHYECKHAX PU3HAKOB CEMSIH TAKCOHOB
poxa Rebutia

10 TOPU3OHTAJIM — HMCCICNOBAHHBIE BUJbI U MOp(I)OJ'[OFI/I‘-IeCKI/Ie IpU3HAaKU CEMsAH, IO BEPTUKAIIA —
4acTOTa BCTPEUYAeMOCTH Mpu3Haka, %. A, B, C — rpynmsl uccieqoBaHHbIX TakcoHOB Rebutia; 1-3 —
¢dopma mpugatka cemeHu: | — BaIMKOBHIHBINA; 2 — rpeOemIKOBUAHBINA; 3 — Oyrop4arsii; 46 — Tun
CKYJBITYPHl CEMEHHOH KOXYphl: 4 — (OBEONATHBIN; 5 — NamWUIATHBIN, 6 — (HOBEONATHO-
AW THBIA; 7-8 — OKpacka W TeKCTypa MOBEPXHOCTH CEMEHHOW KOXKYPBL: 7 — depHas OJiecTsmias;
8 — xopuuHeBas MatoBast; 9—11 — hopma cemenn: 9 — npogonroBaTo-okpyrias; 10 — mpogonrosaro-
situeBuaHas; 11 — okpyrias.
Figure 4. The frequency of occurrence of seed morphological characters in taxa
of the genus Rebutia:

on the horisontal axis: the studied taxa of the genus Rebutia and morphological characters of seeds,
on the vertical axis: frequency of occurrence of morphological features, %. A, B, C — the groups of
studied taxa of the genus Rebutia; 1-3 — form of arillus: 1 — roller-shaped; 2 — scallop-shaped; 3 —
tuberculate; 4-6 — the type of the seed coat sculpture: 4 — foveolate (agranular); 5 — papillate; 6 —

foveolate-papillate; 78 — the color and texture surface of the seed coat: 7 — black and glossy; 8 — black
and matt; 9-11 — form of seed: 9 — oblong-rounded; 10 — oblong-ovate; 11 — rounded.

HpI/I,Z[aTOK CECMCHU CHOCOGCTByeT pacnnpoCTpaHCHUO CEMSH Ha JdaJbHHUC
pacCTodHusA U MPEACTABIIACT coOoi pa3pacTaHuc JacTer CEMSITOYKH. HpI/I,Z[aTKI/I
O0OHapy»XEHbI y BCEX HCCIEIyEeMBIX BWJIOB, OJJHAKO (hopMa MPUAATKOB Pa3iMyYHA.
CeMmeHa BceX TaKCOHOB TPYIIIbL A wunmeror BaJII/IKOBI/UIHI)If/'I MpuaaToK, 4acToTa
BCTPCHACMOCTHU TaKoH q)OpMI)I npujaTtka y TaKCOHOB 3TOH T'pynmnbl COCTABJIACT
100 %. VY BupoB rpymnmel B (R. aureiflora f. boedekeriana, R. gracilispina,
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R. mudanensis, R. steinmannii) mpugaTtok OyropdaTblii, 4acTOTa BCTPEYAEMOCTH
npuaaTtka Takoil Gopmbl B 3TOH Tpymme Takke cocrasiser 100 %. Ilpupatok
ceMeHH TakCOHOB rpynmbl C oTnudaercst 60mpieii monmuMop(pHOCTHIO B BAPEUPYET
mo ¢opmMe OT BamMKOBHAHOTO (94actora BcrpedaemMoctd 42 %) 1o
rpebeKOBUAHOTO (dacToTa BCTpedaeMocTH 58 %). ['pebenkoBuIHbI TPUAATOK
HE TOJIHOCTBIO 3aIOJNHSET MECTO CBOEro NPHUKPEIUICHHS, a JOXOJUT JIHIIb JI0
CepeIMHBI CEMCHHOrO 1IIBa; TakodW mnpuaaTok BeisiBiaeH y R. kieslingii,
R. ithyacantha, R. cajasensis, R.tamboensis, R.muscula, R. pulvinosa,
R. mamillosa. BanukoBHIHbI MPUIATOK 3aMOIHIET MECTO CBOETO MPHUKPEILICHUS,
B TOM YHUCJIE U CEMEHHOW IIOB, MOJHOCTbIO;, TAKOW MPUIATOK XaPAKTEPEH IS
R. buiningiana, R.fiebrigii var. densiseta, R. flavistyla, R. kupperiana,
R. spinosissima.

st ceMsiH TakCOHOB IPyMIBI A XapakTepHa 4€pHas OjecTAlias OBEPXHOCTh
CEeMEHHOH KOXKYpBI; 4aCTOTa BCTPEUaEMOCTH 3TOro npusHaka coctasisieT 100 %. Y
TakcoHOB rpynnsl B Takxke Bce 100 % ceMsH UMEIOT OJMHAKOBYIO TEKCTYpY H
OKpacKy MOBEPXHOCTH CEMEHHOH KOKYpbl — KOPUYHEBYIO MAaTOBYIO. Y TakCOHOB
rpynnel C ceMeHa ¢ KOPUYHEBOM MATOBOM MOBEPXHOCTBIO CEMEHHOH KOXYpbI
Bcrpeuatorcss ¢ yactotod 90 %. Ilo dopme cemsiH B rpymme A mpeoOiagaroT
(60 %) mpomonroBaTO-OKpyTBIe, B rpymie B Takas Gopma ceMsH BCTpeuaeTcs B
50 % cnyuaeB, B rpynne C c yacroroili 58 % BcTpedaroTCsi MPOAOJITOBATO-
SIMIIEBUAHBIE CEMEHA.

Takum 00pa3oM, COBOKYITHOCTh MOP(OIOTHYECKUX MPU3HAKOB CEMsH, TAKUX
KaK TEKCTypa MOBEPXHOCTH, OKPAacKa M CKYJBITYpa CEMEHHOW KOXYphI, dopma
OpUAaTka CEMEHH, MOXHO HCIOJNb30BaTh B KAdecTBE JONOJIHHUTEIBHBIX
JMAarHOCTMYECKMX B cHcTemMarnke poaa Rebutia. Tlo pasmepam cemeHa
WCCIIC/IOBAHHBIX TAKCOHOB JIOCTOBEPHO HE OTJIMYAIOTCS, IO3TOMY HUX HENb3s
HCTIOJIBb30BaTh B KAUECTBE NACHTU(PHULINPYIOIIHUX.

3akiaouyenue

Haunbonee ycToiumBbIMH MOPQOIOrMYECKUMHU NPU3HAKAMH CEMSH U IUIOJIOB
MCCIIEIOBAHHBIX TAaKCOHOB poja Rebutia seistorcs: dopma cemeHu, TekcTypa
MOBEPXHOCTH, OKpacka M CKYJIBITypa CEMEHHOW KOXyphl, (opMa mNpumaTKa
CCMCHH, KOHCUCTCHI U IICPUKAPITUA.

Mopdonorndeckre TpH3HAKK CEMSH TaKCOHOB poxa Rebutia moryr 6wTh
MCIIOJIb30BaHbI KaK JUArHOCTUYECKHE JIJIsl ONPECICHHs PACTEHHMH, MMOJYYEHHBIX
U3 COMHHUTCIIBHBIX HCTOYHUKOB WM TIIEPCAaHHBIX II0 «,Z[eHeKTycaM». I[J’I’I
HACHTH(QUKAMA TAKCOHOB 10 CEMEHaM HEOOXOJAWMO HCIOJIB30BaTh BEChH
KOMIUIEKC MPHU3HAKOB.
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The application of some morphological characters of seeds in
the taxonomy of the genus Rebutia (Cactaceae)

E.S. Chichkanova

Donetsk Botanical Garden of the National Academy of Sciences of Ukraine, Donetsk,
Ukraine; 30alenka-elenka@mail.ru

Abstract

Features of seed and fruit morphology were studied in 18 species, 1 variety, 3 forms of the
genus Rebutia K. Schum. Some features of seed and fruit mofphology turned to be the most
significant in taxonomy of members of Rebutia. These features are: the way of opening of
fruit, consistency of pericarpium, form of both seed and arillus, texture of surface, colour
and sculpture of the seed coat. These features enable us to classify the Rebutia species as
belonging to three groups. Group A (R. chrysacantha Backeb., R. minuscula K. Schum., R.
senilis Backeb., R. senilis Backeb. f. semperflorens Poind, R. senilis Backeb. f. stuemeri
(Backeb.) Buining, R. simoniana Rausch): the seeds are oblong-rounded, oblong-ovate or
rounded form, the surface of the seed coat is black, glossy, its sculpture is foveolate-
papillate, arillus is roller-shaped. Group B (R. aureiflora Backeb. f. boedekeriana Backeb.
(Sida), R. gracilispina F. Ritter, R. mudanensis Rausch, R. steinmannii (Solms) Britton et
Rose): the seeds are oblong-rounded, oblong-ovate or rounded, the surface of the seed coat
is matt, brown, sculpture of the seed coat is foveolate (agranular), arillus is tuberculate.
Group C (R. buiningiana Rausch, R. cajasensis F. Ritter, R. fiebrigii (Gurke) Britton et
Rose var. densiseta (Cullman) Oeser, R. flavistyla F. Ritter, R. ithyacantha (Cardenas)
Diers, R. kieslingii Rausch, R. kupperiana Boed., R. mamillosa Rausch, R. muscula
F. Ritter et Thiele, R. pulvinosa F. Ritter et Buining, R. spinosissima Backeb.,
R. tamboensis F. Ritter): the seeds are oblong-ovate, rounded or oblong-rounded, the
surface of the seed coat is matt, brown, sculpture foveolate, the arillus is roller-shaped or
scallop-shaped. Morphologic features of the seed of Rebutia species can be used for
determination of plants obtained from doubtful sources.

Key words: Rebutia, Cactaceae, morphology, seed, fruit, taxonomy.
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