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Amnnoranusi. PaccMaTprBaloTCs BOIPOCHI CHCTEMAaTHKK OJIMTOTHITHOTO ceMeiicTtBa Punicaceae Bercht. et J. Presl. syuenue rep-
6apHOTO U JKUBOTO MaTepuajia I0Ka3ajo, YTO Pasindusi MKy IBYMsI ero Buzamu Punica granatum L. u P. protopunica Balf. {.
HEIOCTATOYHbI JUIS BblAeTIeHus Buga P. protopunica B camoctostenbHbiil poa. Ilpenacrasisiercst naubosee 060CHOBAHHBIM
npusHanue Punicaceae B paHre caMOCTOSITEIBHOTO ceMeHCTBa, a He mojcemeiictBa Punicoideae Luerss. B coctaBe Lythraceae
J. St.-Hil., uto 06ycoBI€HO €ro OTIMYNEM IO KOMILIEKCY TAKCOHOMUYECKU BayKHBIX TIPU3HAKOB (CTPOEHHE IO/, CEMSIH, MO-
JIOJKEHUEe CeMsII0JIeN 1 /IP.) OT MPEICTABUTE I POJCTBEHHBIX CEMETICTB.

Kmouessie cioBa: Punicaceae, Punica granatum, P. protopunica.

Abstract. The issues of the taxonomy of the olygotypic family Punicaceae Bercht. et J. Presl are concerned. The study of the
family in 2005-2017 indicates that the differences between two species Punica granatum L. and P. protopunica Balf. f. are insuffi-
cient to treat P. protopunica, an endemic of the Socotra Island, as a separate genus. The range of the variability of morphological
features and caryological data suggest advisability to preserve the both species in the genus Punica L. The family Punicaceae, in
its turn, is often considered as the subfamily Punicoideae Luerss. within the family Lythraceae J. St.-Hil. The necessity to pre-
serve Punicaceae in the range of family is determined by its distinction in the combination of several important morphological

features (such as structure of fruits, seeds, position of the cotyledons, etc.) from the members of relative families.

Keywords: Punicaceae, Punica granatum, P. protopunica.

CorylacHo JIUTEPATYPHBIM AaHHBIM, OOJIbIIAS YACTh
uccaenoBanuii Punica granatum 1. (rpanata 0OBIKHO-
BEHHOTO) pPaHee MTPOBOINJIACH HA MaTepuaJe KyJIbTypPHO-
ro, a He giukopacrymiero rpatnara (Niedenzu, 1898; Hodg-
son, 1917; Evreinofl, 1937 u np.). OTaenbHble cBegeHus,
Kacaionecst moaumopdusma qukopacryiiero P. grana-
tum, copepsxkarcs B paborax M. I. ITonosa (Popov, 1929),
A. JI. Crpebrosoii (Strebkova, 1931), b. C. Poszanosa
(Rozanov, 1961), D. Narzary et al. (2009) u ap. Bosee
HIMPOKO 9TU BOIIPOCHI PACCMATPUBAIOTCI B cepun paboT
I M. Jlesuna (Levin, 1981, 2007 u ap.), mocBsIieH-
HBIX, B YaCTHOCTHU, U3YYEHUIO JMKOPACTYIIETO IPaHaTa
Komner-/lara. /lanible OTHOCHTEIBHO TUKOPACTYIIETO
P. granatum, mponspacraioniero B ApMeHUH, Co/lepsKar-
ca B paborax A. H. Bexerosckoro u 3. A. [a6puenan-be-
kerosckoil (Beketovskii, 1950; Beketovskii, Gabrielyan-
Beketovskaya, 1976 u np.) u zp.

B 1porecce BcecTOPOHHErO GUOMOP(OIOTHUECKO-
ro u3ydeHus Buna P. granatum W aHajiu3a CIEeKTpa ero
BHYTPHUBUIOBOTO TOJTMMOPGhHU3Ma B MeCTaX eCTeCTBEH-
HOTO TIPOM3PACTaHUs HAMU MPOBEJEHO COMOCTaBJICHUE
P. granatum ¢ poxacrBernbiM BugioM P. protopunica Balf.
f. (rpaHaTOM COKOTpPaHCKUM). PaccMOTpEHbI TakKe BO-
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MIPOCBI CHCTEMATUKUA W HOMEHKJIATYPBI OJUTOTHITHOTO
cemeiictBa Punicaceae Bercht. et J. Presl. O6¢yskaaror-
Cs pa3JIMyHbIe TPAKTOBKU 0ObeMa poia Punica L. v Tak-
COHOMUYECKOTO paHTa ceMelicTBa Punicaceae, 3a4acTyio
paccMarpuBaeMoro Kak rogceMmeiicrBo  Punicoideae
Luerss. B coctaBe cemeiictBa Lythraceae J. St.-Hil.

MaTepI/IaJIbI U METO/Ibl

[Tpu mccnenoBanusix, nmpoeaeHHbIX HaMu B 2005—
2017 rr. Ha repbapHOM U KMBOM MaTepualie rpaHaTa in
situ n ex situ, GbITa N3ydeHa MaKpo- U MUKPOMOPGHOITIO-
s IuKopactyiiero P. granatum B ADMEHWN U B IPYTHX
06JIaCTSIX €r0 eCTECTBEHHOTO MPOU3PACTaHUs, MOPHO-
reHe3 IBETOYHBIX MOYeK, OGUOJIOTHS OIBIICHUS, Kaph-
0JIOTHUS, SBJIEHUS TEPaTH3Ma, MTPOBEJCHBI OHTOTCHETH-
yeckne u peHosornyeckue Habmopenust P. granatum,
MccyIeIoBaHbl  (DOpPMAIK, B KOTOPBIX TIPOU3PACTAET
JIUKOPACTYIIUII IPaHAT, 1 COCTABJIEHA er0 9KOJIOT0-Teo-
rpaduyeckast XapakTepucThKa, 0O00IIEeHbl JaHHbIe 110
naseoboTanrke U aBosonun poaa Punica (Stepanyan,
2007, 2009a, b; 2011, 2017 u ap.).

JKuBble pacrenust KyjaerypHoro P. granatum wsy-
YaJINCh B PA3JINYHBIX paiioHax ApMeHUU, OTHeJbHbBIE

lpuHama k nybnukayuu | Accepted: 10.11.2017
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HAOJII0/IEHUsT TIPOBOJIMJIMCH HAJl TPAHATOM, TPOM3PACTa-
IOIIMM B TTapKoBOi KyJsrype B Toumucu, Mixere (Ipy-
3ust), Cune (Typuus), Kenese, Jlyrano (Ilseiiapust).

Vccnenosanbl Matepuanbl P. granatum Tepbapues
ERE, G, G-BOIS, G-BU, G-DC, LE, TBI, W, WIR.

ComnocraBiieHrie ¢ poJCTBEHHBIM BUIOM P. protopu-
nica TIPOBEIEHO Ha OCHOBE repOAPHOTO MaTeprasa COKO-
Tpanckoro Tpanara B LE, W, WIR. Tak:ke nccienoBans
repbapubie 06pasiisl, Jo6esno npucaantbie N. Kilian B
nap MHeruryry Goranuku um. A. JI. Taxtamkana HAH
PA u3 BepsmHckoro 6otanudeckoro caua: «Punica pro-
topunica Balf. f. Yemen, Socotra, Diksam Plateau, 25 I11
2002, N. Kilian, P. Hein, C. Oberprieler, H. Kiirschner,
M. Thiv, M. Hubaishan, S. Al-Gareiri, Ne 80187»
(ERE!), «Punica protopunica Balf. f. Yemen, Socotra,
Wady Ayhaft, S flank, 12°35'44.7" N, 53°59'02.1" E,
660 m, 24 III 2002, N. Kilian, P. Hein, C. Oberprieler,
H. Kuerschner, M. Thiv, Ne 80186» (ERE!).

IIpn mpoBeneHNN WCCACAOBAHUN WMCIOTH30BAHBI
cBeToBble Mukpockonsl MBI-3 u Laboval-4.

PeaynbraTel  00CyKI€HHE

ITonoxcenue cemeticmea Punicaceae Bercht. et J. Presl.
8 CUCMeME UBEMKOBVIX PACMEHUT

CylecTByIOT pasJUyHble MHEHUSI OTHOCHTEIbHO
TAaKCOHOMUYECKOTO TOJIOKEHUsI ceMelicTBa Punicaceae.
B cocrase noaknacca Rosidae Takht. nopsuka Myrtales
Juss. ex Bercht. et J. Presl rpanaroBbie BXOAAT B IPYIIILY
POJICTBEHHBIX CeMeNCTB coBMecTHO ¢ Myrtaceae Juss.,
Lythraceae J. St.-Hil., Sonneratiaceae Engl., Lecythida-
ceae A. Rich., Rhizophoraceae Pers., Combretaceae R. Br.,
Melastomataceae Juss. u nap. (Takhtajan, 1966, 1987;
Cronquist, 1968). Hanuune HEKOTOPHIX OOIIUX YepT
B PasHOE BPEMs SIBUJIOCH MPUYMHON OTHECEHUsT Poja
Punica L. k ToMy WM MHOMY U3 3TUX ceMmeiicTB. Ene
I. B. Balfour (1888) ormeuar, uto A. L. de Jussieu BkJio-
Yl rpaHatT B Myrtaceae n 3Ty TOUKY 3PEHUS PA3IEIsIn
takue Goranuku, kak J. Lindley, C. Meissner, A. Eichler
u 1p.; B 1826 rony D. Don, npuanmast Bo BHUMaHUe He-
00bIYHOE CTPOEHME I1JI0JIa TPaHATa, BbIAEIUI POt Punica
B OTJIEJIbHOE ceMeNcTBO «Granateae», n Ciojia ’Ke OTHO-
cuin Punica C. Martius, R. Wight u J. Payer (1o: Bal-
four, 1888: 93-96), a taxske A. P. de Candolle (1828) u
E. Boissier (1872). G. Bentham u J. Hooker (1867: 784)
MOMECTHJIN TpaHart B «Lythrarieae» B unciie «genera ano-
mala» B mpeziesiax cemeiictBa. ITOU TOUKE 3PEHUST CIie-
nosain u Balfour (1888).

Ot ouenb OmsKoro cemeiictsa Lythraceae s. str.
rPaHATOBBIE OTJIUYAIOTCS PSIIOM IPU3HAKOB: HUKHEH
3aBSI3bI0, IUIOJIOM <«IPAHATUHOW», CapKOTECTATbHBIMU
CeMEHAMM U CIUPAIBHO CBEPHYTBIME CEMSIIOJSIMU B
cemenn (Balfour, 1888; Takhtajan, 1987). Ot Myrta-
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ceae, MHOTHIE TIPEICTABUTENN KOTOPOTO TaK)Ke MMEIOT
HUZKHIOIO 3aBsi3b, CIIUPATHHO CBEPHYTBHIE CEMSIONU W
PSIZT APYTHX CXOXKUX MPU3HAKOB, Punicaceae ornudaert-
¢S HAJTMYMeM MHOTOYMCJICHHBIX KapIies U 3HAYNTeb-
HO 66sbIIMM yrcoM ceMsiH B moge (Cronquist, 1968).
Bce 10 yKa3biBaeT Ha IIPAaBOMEPHOCTb COXPAHEHUS
CaMOCTOSITEJIBHOTO cTaTyca ceMmeiictBa Punicaceae. OT-
METHUM, U4TO B HACTOsIlee BPeMs Ha3BaHUe CeMelCcTBa,
€ro aBTOPCTBO U MECTO JAEHCTBUTEIBHOIO 00HAPOI0Ba-
HU 3aKoHcepBUpoBaHo: Punicaceae Bercht. et J. Presl
(1825, Prir. Rostlin 2(94): [378]) (cm. International...,
2000-2017).

B kmaccudukanuu 1setkoBbix pactenuiit APG 11
(2003: 434), ocHOBaHHOI Ha JIAHHBIX MOJIEKYJSPHO-TE-
HETUYECKOro aHanusa, Punicaceae npuBOJUTCS KaK CU-
HoHuM Lythraceae. B cucremax APG I (1998), APG 111
(2009) u APG IV (2016), rme cMHOHMMWKA OITYIIEHA,
cemMeficTBo Punicaceae He YIIOMUHAETCST, YTO TO3BOJISIET
MIPE/INOJIATATD, UTO €TO CTATYC He U3MEHUIICS.

B wmonorpadpun <«Flowering Plants» (Takhtajan,
2009) cemeiictBo Punicaceae cosmectHo ¢ Lythraceae
s. str., Duabangaceae Takht. u Sonneratiaceae npuso-
JIUTCs B paHre TozacemeiicTBa Punicoideae B cocrase ce-
MmeiicTBa Lythraceae. Tlonaraem, 4T0 Takoe TIOHUMaHNE
obbeMa cemelicTBa Lythraceae nenaer sty IpyIlIly 4pes-
MEePHO TPOMO3/IKOM.

B cratbe Graham et al. (2005) aBTOpBI, IPULEPHKI-
BaOIIMeCs KIAAUCTHIECKOTO TO/IX0/A, TPUXOJIAT K BBI-
Bojty o napadunuu Lythraceae s. str. 10 OTHOIIEHHUIO K
Punicaceae. B pabote Narzary et al. (2016), nocssieH-
HOU MOJIEKYJISIPHO-(UIOT€HETUIECKOMY aHAJIN3y OTHO-
meHni poga Punica K poACTBEHHBIM TaKCOHAM TTOPSIIKA
Muyrtales, yxaspiBaercsi cyliecTBeHHOE OTJIMYKE J[AHHO-
ro pozna (Narzary et al., 2016: 37): «The analyses of the
ITS sequences of Punica in relation to the other taxa of
the family Lythraceae s. 1., revealed that the genus Puni-
ca is distinct under the family Lythraceae, however this
could be further substantiated with comparative se-
quencing of other phylogenetically informative regions
of chloroplast and nuclear DNA».

B ornomenun Punicaceae, 0ue€BUIHO, KaK HEJb3s
syuanre npumenum npunnuir: <If a small group is so dif-
ferent from others that it cannot be included elsewhere
without undue difficulty, it is kept as a separate unit»
(Cronquist, 1968: 27).

HeobxoanmocTsb coxpanenust Punicaceae B pare ce-
MelcTBa 00YCIOBIEHA OTIIMYUEM 3TOI TPYIIIEL TIO COUe-
TAHWIO PsIZIa BAKHBIX B TAKCOHOMMYECKOM OTHOIIEHWH
MIPU3HAKOB (CTPOEHME IO/, CEMSTH, MOJIOKEHNE CeMsI-
JI0JIell U TIP.) OT TIPe/ICTABUTENEN APYTHUX, POACTBEHHBIX
Punicaceae cemeiicTs.

Taxum o6pasom, Hanbosiee MPUEMIEMbIM HaM TPE-
CTaBJISAETCS CaMOCTOSITENIBHBIN cTaTyc Punicaceae, 3a-
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(pukcupoBaHHbII B cuCcTeMax I[BETKOBBIX PaCTeHUI
Taxramksina (Takhtajan,1966, 1987) u Cronquist
(1968). Takoii cratyc oTBeyaeT OOTAHUYECKOH Tpajm-
i, Gepymieil Hauano B XIX Beke, KOr/[a rpaHATOBBIE
ObLIN BbIJIEJICHBI B OT/ETBHOE CEMENCTBO.

Buympupoodosas cucmemamura Punica L.
(1753, Sp. PL. 1: 472)

P. granatum 1.. 1753, Sp. P1. 1: 472. — Puc. 1, 1.

Lectotypus (Graham in Jarvis et al., 1993: 80):
Herb. Clifford: 184, Punica 1 (BM: BM000628599,
photo!).

Pacnpocrpanenune. Kaskas (/lar, 3akaBk., Ta-
g, Typumst (Anatomnust), Mpak, Upan, Typrkmenus
(ropn.), Adranucran, [Makucran (ces.), Unaus (o T'u-
MmasiaeB). BoszmesbiBaercst v [udaeT BO MHOTHX YMepPeH-
HBIX, CyOTPOITUYECKUX U TPOIIMIECKUX OOIACTSIX 3eMHO-
TO mapa.

P. protopunica Balf. f. 1882, Proc. Roy. Soc. Edinb.
11: 512. = Socotria protopunica (Balf. f.) G. M. Levin,
1980, Bor. sxypm. 65, 3: 429. — Puc. 1, 2.

Lectotypus (Levin, 1980: 429): «Insel Socotra,
Kerequigiti, 250 met., 23 IV 1881, Ne 506, G. Schwein-
furth» (K: K000310563).

Pacnpocrpanenune. O. Coxorpa B nauiickom
OKeaHe. JHJEMUK.

Kak BuAHO U3 CHHOHUMUKHU, CYIIECTBYeT WHAs
TOYKa 3peHus Ha oObeM poma Punmica: T. M. JleBun
(Levin, 1980) Boinensier P. protopunica B pox Socotria
G. M. Levin. B kadecTBe OHOTO M3 AMATHOCTUYECKUX
TIPU3HAKOB, oT/nyaiux P. granatum ot P. protopu-
nica, yKa3bIBaeTCsl BeUHO3eIeHOCTh rocsearero (Levin,
Sokolova, 1979; Levin, 1980, 2006). OxHako u3BecTHO,
yto u 'y P. granatum nucTONAZHOCTD HE SIBJISIETCS He-
OTBEMJIEMBIM CBOWCTBOM BHIa: MO 3TOMY TPHU3HAKY
rpaHaty oGbIKHOBEHHOMY CBONCTBEHHO BapbHPOBAHUE,
06YCIIOBJICHHOE PA3JIMYHBIM  TEMIIEPATYPHBIM  PEIKH-
MoM MecT ero npouspactanus (Rozanov, 1961; Kulkov,
1983; Stepanyan, 2011). Tak, pacrenust P. granatum,
MPOU3PACTAIOIINE B OPAHKEPEHHDBIX YCJIOBUSX U B 00-
JIACTSIX € TEIIBIMU 3UMaMHU, TaKKe ObIBAIOT 3UMHe3eJe-
HBIMU.

JIpyruM TpU3HAKOM, CHJIBHO Pa3HSAIINMCS Y JIBYX
BU/I0B, JleBuH momaraet (opmy smctheB: «Y P. proto-
punica JUCT OKPYTJIONW WJIN 3JIIUITUYECKON (HOpMBI,
GOJIBIIEI YaCThIO C BBIPE3OM Ha BEPXYIIKE WM CJIETKa
NPUTYTJIEHHBIN; Y P. granatum — TaHIeTOBUIHBIN WJTH
sanieroBuHO-a nnTndeckuity (Levin, 1980: 428).

I[To HammM HabmonerusaM (Stepanyan, 2010, 2011),
aMIUIUTYyIa BapbupoBaHusi opMmel Jucra P. granatum
3HAYUTEBHO IIUpe, yeM ykazano JleBunbiMm. Dopma
JINCTOBOU TMJIACTUHKU Ha MaTepuaje M3 apMSHCKHUX
MOMYJIANNN TpaHaTa yalle Y3KOsSWIeBUAHAS WU Y3-
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KOJIAHI[ETHAST, MHOT/IA HAOJIO/IAI0TCST JINCThsT ¢ 0Opar-
HO-Y3KOSIHTIEBUTHON TIJTACTUHKOI; BCTPEYAIOTCST TaKKe
00paTHO IMPOAOJIrOBATO-ANIEBUHAS, AllleBUiHAsA, 00-
paTHOCEPAIIEBUIHAS, TIPOJOITOBATAS, AJIUTITHIECKAS,
NIMPOKOJIAHIIETHAS, JIAHIIETHAS, Y3KOJIAHIEeTHAs, JIu-
HeliHo-JIaHIleTHas, HepaBHOOOKas Gopmbl (puc. 1, 3).
B c6opax u3 A6xasuu u AjpKapuu BerpedyaioTces obpas-
IIbI C TMUPOKOIJITUIITHYECKUMHU JTUCTOBBIMHY TIJIACTHHKA-
miu: «Abxasckast ACCP, CyxyMckuii 60TaHUIeCKUi ca,
13 VIII 1947, A. Taxtamxsn, Ne 30946» (ERE!), «An-
xapckas ACCP, barymckuii 6otanmnueckuii caz, 27 VII
1951, B. Hamanmksu, Ne 30947» (ERE!). To ke MmoxknO
ckaszarh 00 obpasiax P. granatum w3 1seiinapuu, pa-
Ha u Typuuun (Anatosmn): «Flora der Tirkei, 7 VIII
1900, Ad. Schwoder, Ne 19506» (W!) (puc. 1, 4). [o-
BOJIbHO 4acTo y P. granatum wabiromaeTcst pasHOJIUCT-
HOCTb B IIpejieJiaX O/IHOTO y3Jia (aHU30( U ).

B cBoro ouepesb, usyderue repbapHOro MaTepuasa
o P. protopunica Takyke MOKAa3aJo CYyIIeCTBEHHOE Ba-
pbupoBanue (hOPMBI JIUCTOBON MJIACTUHKH. Tak, Ha pac-
tenun P. protopunica w3 mectHoctn «Diksam Plateau»
(ERE! puc. 2, 1) nmucTbsi OKpyIJibie, B TO BpeMsi Kak Ha
o6pastie U3 MOIYJISAIINH, PACTIONOKEHHON B MECTHOCTH
«Wady Ayhafts (ERE!, puc. 2, 2), Juctbst mpenmy-
IIECTBEHHO JIAHIIETHBIE WJIM IIPOOJITOBATO-3JIIUIITH-
yeckue. Kak MoxkHO BuzieTh Ha doTtorpaduu cunTHIa
(puc. 2, 3), COKOTPAaHCKOMY TpaHaTy TakK>Ke CBOMCTBEH-
Ha aHusodums: ¢hopma JUCTOBON NIacTuiku P. proto-
punica 3HAYUTETTHHO BapbUpPYeT HA OHOM PACTEHUH M
JIasKe B TIpejiesiax OJIHOTO y3JIa.

Takum obpasoM, y P. protopunica BcTpedaroTcst Jin-
CTOBBIE TJIACTUHKH, COBEPIIEHHO CXO/HbIe TI0 (hopMe ¢
JINCTOBBIMU TLIACTUHKaMU P. granatum.

CuenyiomuM TIPU3HAKOM, YKAa3bIBA€MBIM KaK pas-
TPaHWYNTENbHBIN Ayt P. protopunica w P. granatum,
SIBJISIETCS aHATOMUYeCKoe crpoenue JjucTheB (Levin,
Sokolova, 1979; Levin, 1980). Hamu 1ipu ananuse rep-
6apHOTO MaTepuaja OTMEYCHO CYIIECTBEHHOE BapbhUPO-
BaHWE HE TOJIBKO (POPMBI, HO U KOHCHUCTCHIINH JIUCTHEB
COKOTPAHCKOTO TpaHaTa. Tak, B BBINIEYNIOMSIHYTOM Ma-
tepuasie u3 Diksam Plateau (puc. 2, 7) nucrbs xect-
Kue, KOKUCTBIE, Tor/a Kak B Marepuase us Wady Ayhaft
(puc. 2, 2) — 3HaunTENBHO OOJIEE TOHKHE., MOKHO OKHU-
JIaTh, YTO TIPK aHaJIM3e GOMIBIIOro Matepuana P. proto-
punica ero oTnudug ot P. granatum mo aHaTOMUYECKO-
MY CTPOEHHIO JIMCThEB TaKKe MOTYT OKa3aThCs HE CTOJb
pasuTeTHHBIMU.

3aBsa3b P. protopunica, B OTJAYNE€ OT MHOTOTHE3]-
HOU 3aBsisu P. granatum, 00603HAYAETCS YIOMSHYTBHI-
mu Bbire apropamu (Levin, Sokolova, 1979; JlesuH,
1980) kax TpexrHe3mHasg. Mexiy TeM, y:Ke aBTOp BUja
I. B. Balfour (1882) npu oncanuu P. protopunica yxa-
3bIBAJI YMCJIO THe3/ B I10/¢e D—7. Mbl taxxke Habmona-



TakcoHOMMYECKas peBusns cemeiicTea Punicaceae 113

4

Puc. 1. Mopdosnorus pona Punica.
1 — wion Punica granatum; 2 — nunop P. protopunica (W); 3 — Bapbuposatue popMbl JUCTheB Ha oOpaste P. granatum uz Apme-
HUK; 4 — 0OPATHOSIAIEBU/IHBII U NIUPOKODJUIUIITUYECKUH JIUCT Ha oOpasile P. granatum w3 Anatonuu (W).
Fig. 1. Morphology of the genus Punica.
1 — fruit of Punica granatum; 2 — fruit of P. protopunica (W); 3 — variation of leaf shape in P. granatum from Armenia; 4 —
obliquely obovate and broadly elliptical leaves of P. granatum from Anatolia (W).
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Puc. 2. Mopdosorus pona Punica.
1 — nuctest Punica protopunica, o. Coxorpa, «Diksam Plateau» (ERE); 2 — muctost P. protopunica, o. Cokorpa, «Wady Ayhaft»
(ERE); 3 — ¢dparment cunrumna P. protopunica (K00310566; http://plants.jstor.org/stable/viewer/10.5555/al.ap.specimen.
k000310566); 4 — momnepeunsiii cpes mwiona P. protopunica (LE); 5 — npomosibHblil cpes 1iBetka P. granatum; 6 — npopoJIbHbIi
cpes 1Betka P. protopunica (LE).

Fig. 2. Morphology of the genus Punica.
1 — leaves of Punica protopunica, Socotra Island, Diksam Plateau (ERE); 2 — leaves of P. protopunica, Socotra Island, Wady
Ayhaft (ERE); 3 — fragment of the syntype of P. protopunica (K00310566; http://plants.jstor.org/stable/viewer/10.5555/al.ap.
specimen.k000310566); 4 — cross section of P. protopunica fruit (LE); 5 — longitudinal section of P. granatum flower; 6 — longitu-

dinal section of P. protopunica flower (LE).
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s GOJIBIIOE YMCJIO THE3A B ILIofe P. protopunica. I1o
MO’KHO BU/IETD, HAITPUMEP, Ha TIOTIEPEYHOM Cpe3e TII0/Ia
COKOTPAHCKOro rpaHara u3 repbapus Boranmdeckoro
nacturyta uM. B. JI. Komaposa PAH (LE!, puc. 2, 4).
Takum 06pa3oM, U 110 ITOMY IIPU3HAKY COKOTPAHCKUIL
rpaHaT CXOJeH ¢ TPAaHATOM OOBIKHOBEHHBIM.

[Ipumeuarenbio, uro nepBonavaibho Jlesun nu Co-
KOJIOBA OTMEYAIOT, UTO JIJIs BbIieJicHUsT P. protopunica
B CaMOCTOSTEJIbHBINA PO «I0JIE3HO ObLIO OBl IPOBECTH
KapUOJIOTHIECKUI aHaIN3, W3Y4YUTh OMOXUMUICCKUIL
COCTaB Psi/ia €r0 OPraHOB, YCTAHOBUTDH HAJTMUNE UJIU OT-
CyTCTBHE BelllecTB crenngunyeckoro cuuTesa...» (Levin,
Sokolova, 1979: 1004). Oxnaxo, B cienyiomeii pabore
(Levin, 1980) P. protopunica oxa3biBaeTCs BbBIICJICH-
HBIM B CAMOCTOSITE/IbHBII poz 6e3 mobaBIeHtsI JAHHBIX,
MOJIYYEHHBIX YKA3aHHBIMM BbINe MeTogaMu. HoBbiMm
SIBJISTIOTCSI JIWITh JIAaHHBIE O PA3JUYMU YUCET XPOMO-
COM y IBYX BUJIOB: g P. protopunica aBTop npuBOIUT
2n = 14 B ortamuue ot «2n = 16, 18, 19» y P. granatum
(Levin, 1980: 429). OT™MeTHM, 4TO COTJIACHO HATIIUM HC-
CJIEIOBAHMSAM ¥ JINTEPATYPHBIM JAHHBIM YUCJIO XPOMO-
com y P. granatum 2n = 16 (Yasui, 1936; Mehra, 1972;
Gill et al., 1981; Tobe et al., 1986; Xu et al., 1992; She-
dai, 2007; Neveen, Mona, 2013; Stepanyan, 2011, Ste-
panyan-Gandilyan, 2017 u ap.). Yro kacaercst npuBo-
numoii Jlesunbim (Levin, 1980) undopmaruu o yucie
xpomocoM P. protopunica, To OHa OCHOBaHa Ha IMPOBe-
JIeHHOII 110 ero pockOe pabore T. B. [leprau (MucturyTt
6oranrkn AH TCCP, Amixaban). DT pe3yJibTaThl BbI-
3BIBAIOT COMHEHU, IOCKOJIBbKY 2n = 14 Gojiee HUKeM 13
ucceoBareyieil He yKaspiBaeTcss HU JUis pojaa Punica,
HU i ceMelicTBa Lythraceae s. 1.

ITpu Beeil cyOBEKTUBHOCTH PEIIEHMs BOIIPOCOB TaK-
COHOMHUYECKOTO PaHTa, Pasandust Mexay P. granatum w
P. protopunica mpencTaBiaSIOTCS HAM HEIOCTATOUHBIMU
JUTST BBIJIEIEHNST COKOTPAHCKOTO TPaHaTa B OT/EJIbHBIN
pox. Haubosiee cyriectBeHHbIM oTimuueM P. protopu-
nica ot P. granatum siBJsIeTCsI TO, 4TO Y COKOTPAHCKOTO
rpaHaTa CceMsI3a4aTKU PacroJiaraloTcsl B OMUH SApYC, a
y rpaHaTa 0OBIKHOBEHHOIO B Ba spyca; KPOME TOro, y
P. protopunica ne nabmogaercss paspacTaHus ILIAIEHT
(puc. 2, 5, 6). OnHako 151 TOro, YTOOBI J€JIaTh BHIBOBI
0 JIOCTATOYHOCTH 3TUX, KaK U HEKOTOPBIX JPYTUX TPU-
3HAKOB, ISl BbIieJNeHUs P. protopunica B OTHEJNbHBII
poz, HeoOXOAUMO IpoBejeHre HaboxeHuil Ha 60Jib-
moM Marepuaze. OcobeHHO BaKHBIM TIPEICTABJSETCSI
n3yuyeHue )KMBOro Marepuaia P. protopunica.

Takum 06pasoM, [OKa He UMEETCsT JOCTATOUHbBIX JaH-
HBIX JIJI9 Bblieienud Buja P. protopunica B OTIeIbHbBIN
poz. [ToaToMy MPUXOANUTCS COTTIACUTHCS C ONIPee/IeH -
em, copmysupoBanabiM Cronquist (1968: 31): «A good
operating principle is to maintain the existing classifica-
tion whenever it can be defended on natural grounds...»

115

[TonBong WTOrHM, MOXKHO KOHCTATHUPOBATH, YTO JJIS
Punicaceae na ypoBHe BCeX PAaCCMOTPEHHBIX PaHTOB
(cemeiicTBa, pojia, Bujia) MPEICTABISIETCS TIeJiecooOpas-
HBIM CJIeJOBaHMe TPAIUIINN U OTKA3 OT HOBBIX TAKCOHO-
MUYECKNX KOMOMHaIMi. B 9T0ii cBSA3M MoJ1araeM yMecT-
HBIM TIpOBe/leHUE TIapajiesii M1y TPUPOIHBIMU,
JKUBBIMM CHCTEMaMU M CHUCTEMON HAy4YHBIX B3TJISIOB,
Hay4yHbIMM TOocTpoenusimu'. Kak m3BecTHO, B OCHOBE
IBOJIIOIMN KUBBIX CUCTEM JIEKUT HACJIE/CTBCHHOCTD
U U3MEHYUBOCTH, U COAJIAHCUPOBAHHOCTH 3TUX JIBYX
[IPOTUBOIIOJIOKHBIX CBOUCTB OOECIIEUMBAET TIPOIOJIKE-
HuUe KU3HU. B 9BoJIIOIIMM HAYyYHBIX BO33PEHUN JIesKatT Te
JK€ TIPUHIUIIBL: HACJIe/ICTBEHHOCTH — KOHCepPBaTHUBHO-
CTH, CJIeIOBAaHUS TPAAMIIMSAM U M3MEHUUBOCTU — TIpe-
06pa3oBaHus, PEOPTaHU3AIINH, U IBOJIOIMS HAYKH KaK
Pa3BUBAIOIIETOCS OPTaHU3Ma ITPOUCXOAUT IIPH T1eJIeCO-
06pa3HOM MX Yepe/lOBAHUK U COYETAHUU. 3a4acTyIO Iie-
pen uccaenoBaresieM CTOUT JUJIeMMa MEXKY COXpaHe-
HUEM, CTPOTOH MTPEeMCTBEHHOCTBIO HAYUHBIX TIOXO0/I0B
u yOeKIeHuii, ¢ OXHON CTOPOHBL, U BHECEHUEM HOBBIX,
MMOPOH PEBOJIIOITMOHHBIX U3MEHEHU B CYIIECTBYIOIINE
napagurMbl — c japyroil. Ilpu paccmorpenun Bompo-
COB TaKCOHOMUM ceMelicTBa Punicaceae KOHCepBaTUB-
HOCTb $IBJIAETCH BIIOJIHE ONPABJAHHBIM TIOAXOZOM, a
M3MEHEHUS, MOTYIIUe BHECTH IyTaHWUILY B CUCTEMaTH-
Ky JAHHON TaKCOHOMUYECKOU T'PYIIIIbI, JIUMUHUPYIOT-
€Sl «€CTECTBEHHBIM OTOOPOM» aHalm3a U 0OOCHOBAHISL
HUMEIOIIUXCS JTAHHBIX.

3akioueHue

Paznnunsa mexny Bunamu Punica granatum n P. pro-
topunica HeOCTAaTOYHBI /i BbifieaeHus P. protopunica
B OT/JIeJTbHBIN poji Socotria. Ha ocnoBanuu anajansa am-
IJIATYIBl MOP(OJIOTUYECKON U3MEHUUBOCTU M KapuoO-
JIOTMYECKHX JJAHHBIX [T0JIaraeM IeJ1ecO00pa3HbIM COXpa-
HeHnue 000X BUAOB B Ipejenax poga Punica.

Takxe mpencrapisercsa Haubojee 000CHOBAHHBIM
coxpanenue Punicaceae B panre caMOCTOSTENBLHOTO Ce-
MEeICTBA, YTO OIpPEeIIeTCs OTIUINIMU JIAHHOTO MOHO-
TUITHOTO CEMEeWCTBA 0 COYETAHWIO Psjia TAKCOHOMU-
YeCKM BAJKHBIX MPU3HAKOB (CTPOEHUIO ITIJIONA, CEMSTH,
MTOJIOXKEHUIO CEeMSIONEH U IP.) OT TPEACTaBUTENECH Py -
TUX, POJICTBEHHBIX Punicaceae ceMeiicTs.

baarogapuocTtu

[Tpunomy riay6okyio GiaarogapHocTh Banmuke Ep-
BaH/IOBHE ABETHUCHH 3a MPOCMOTP PYKOIIMCH U TIEHHbIE
3aMevyaHusi, a TakyKe BCEeM COTPYIHUKAM OT/eJsa CUCTe-
MaTUKU U reorpadguu BbICIIUX pactenuit Mucruryra
6oranuku um. A. JI. Taxramxana HAH PA 3a nennsie
COBETHI W TIOMOIIb B HCCJEIOBaHUAX. Bbipaxkaio wc-

! Jlaumbie actekTsl moapoOHo pazpaboranst A. JI. TaxTamxks-
nom (Takhtajan, 2007).
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KPEHHIOI TIPU3HATEJbHOCTh COTpyAHUKaM HHceTuTy-
toB Goranuku B Cauxt-IlerepOypre, TOusmicu, Bewe,
JKenese, BepJinte 3a KOHCYJIBTAIIUE U [TPEIOCTABJICHIE
HEOOXOAMMBIX repOapHbIX MaTEPUAJIOB. 3a cojelicTBIe
B IMOJIYYEeHUH Marepuaa 110 PEIKOMY U 9HIAEMUYHOMY
Bumy P. protopunica Bbipakato raybokyio Graromap-
HocTh JsieoHope Ilomakoshe Tabpuassn u Mapuam
Ara6absm.

Jluteparypa | References

APG . 1998. Angiosperm phylogeny group. An ordinal classifi-
cation for the families of flowering plants // Ann. Missouri
Bot. Gard. Vol. 85. P. 531-553.

APG II. 2003. An update of the Angiosperm Phylogeny Group
classification for the orders and families of flowering
plants // Bot. J. Linn. Soc. Vol. 141. P. 399—436.

APG III. 2009. An update of the Angiosperm Phylogeny
Group classification for the orders and families of flowering
plants // Bot. J. Linn. Soc. Vol. 161. P. 105-121.

APG 1V. 2016. An update of the Angiosperm Phylogeny
Group classification for the orders and families of flowering
plants // Bot. J. Linn. Soc. Vol. 181. P. 1-20.

Balfour [I.] B. 1882. Diagnoses plantarum novarum et im-
perfecte descriptarum phanerogamarum Socotrensium...
Ps. 1 // Proc. Roy. Soc. Edinburgh. Vol. 11. P. 498-514.

Balfour I. B. 1888. Botany of Socotra // Trans. Roy. Soc. Edin-
burgh. Vol. 31. Ixxv + 446 p.

Beketovskii A. N. 1950. Nauchno-issledovatelskie raboty po
subtropicheskim plodovym [Research work on subtropical
fruits] // Izv. Akad. Nauk Armyansk. S.S.R. Vol. 3. P. 1059—
1067. [In Russian] (Bexerosckuit A. H. 1950. Hayuno-uc-
CIIeIoBaTeIbCKIe PA0OTHI 110 CyOTPOIINYECUM IIOAOBBIM //
WsB. Akaz. vayk Apmsinck. CCP. T. 3. C. 1059-1067).

Beketovskii A. N., Gabrielyan-Beketovskaya A. N. 1976.
Granat [Pomegranate] // Plody Armenii [Fruits of Arme-
nia]. Vol. 4. Yerevan: Ayastan. P. 19—48. [In Russian and
Armenian] (Bekerosckuii A. H., Tabpuensn-Bekeros-
ckag J. A. 1976. I'panar // [lnoast Apmennn. T. 4. Epesan:
Attacran. C. 19-48).

Bentham G., Hooker J. D. 1867. Genera Plantarum. Vol. 1,
ps. 3. Londini. P. i—xv + 721-1040.

Boissier E. 1872. Flora orientalis. Vol. 2. Genevae; Basileae.
1159 p.

Candolle A. P. de. 1828. Ordo Granateae // Prodromus sys-
tematis naturalis regni vegetabilis. Ps. 3. Parisiis: Treuttel
et Wiirtz. P. 3-4.

Cronquist A. 1968. The evolution and classification of flower-
ing plants. Boston: Nelson. 396 p.

Evreinoff V. A. 1937. Le grenadier et la Grenade // Rev. Hort.
(Paris). 109e Ann. T. 25, Ne 22. P. 637-639; 661-663.

Gill B. S, Bir S. S, Singhal V. K. 1981. Cytomorphological
studies in north Indian pomegranate (Punica granatum
L.) // J. Cytol. Genet. Ne 16. P. 35-45.

Graham Sh. A, Hall J., Sytsma K., Su-hua Shiz. 2005. Phyloge-
netic analysis of the Lythraceae based on four gene regions
and morphology // Int. J. P1. Sci. Ne 166(6). P. 995-1017.

Hodgson R. W. 1917. The pomegranate // Bull. Calif. Agric.
Exp. Sta. Berkeley. Ne 276. P. 163192.

HoBocTtu cuctemaTnkm BbiCliMx pactennin | Tom 48 | 2017

H. M. CrenaHsH-TaHaunaH

International Code of Nomenclature for algae, fungi, and plants:
Appendices I1-VIII. 2000-2017. http://botany.si.edu,/ref-
erences,/codes/props/index.cfm (Accessed 30.11.2017).

Jarvis C. E., Barrie F. R., Allan D. M., Reveal J. L. (eds.). 1993.
A list of Linnaean generic names and their types // Reg-
num Vegetabile. Vol. 127. 100 p.

Kulkov O. P. 1983. Kultura granata v Uzbekistane [ Pomegran-
ate breeding in Uzbekistan]. Tashkent: Fan. 191 p. [In Rus-
sian] (Kyzbros O. T1. 1983. Kyssrypa rpanara B Y36eKu-
crane. Tamkent: Man. 191 c.).

Levin G. M. 1980. Contributions to the study of the family Pu-
nicaceae // Bot. Zhurn. Vol. 65, Ne 3. P. 427-430. [In Rus-
sian] (JIesur I M. 1980. Marepuasl k MO3HAHUIO CeMeli-
crBa Punicaceae // Bor. xypH. T. 65, Ne 3. C. 427-430).

Levin G. M. 1981. Wild Punica granatum L. being [in Turk-
menistan] // Proc. Acad. Sci. Turkmen SSR. Ne 2. P. 60—
64. [In Russian with English abstract] (JIesun I'. M. 1981.
[lukuii rpanat (Punica granatum L.) B TypkMmenucrane //
N3s. AH Typkm. CCP. Ne 2. C. 60—64).

Levin G. M. 2006. Pomegranate. London: Third Millenium
Publ. 130 p.

Levin G. M. 2007. Punica granatum (Punicaceae): biology, ecol-
ogy and geography of the species // Bot. Zhurn. Vol. 92,
Ne 2. P. 185-211. [In Russian with English abstract] (Jle-
Bun I. M. 2007. Punica granatum (Punicaceae): 6uonorusi,
akojorust u reorpadudg Buga // bot. xwypu. T. 92, Ne 2.
C. 185-211).

Levin G. M., Sokolova E. A. 1979. Materials to the Study of
Punica protopunica Balf.-f. (Punicaceae) // Bot. Zhurn.
Vol. 64, Ne 7. P. 998—1005. [In Russian] (Jlesun I'. M., Co-
kosoBa E. A. 1979. Marepuansl k usyyenuto Punica pro-
topunica Balf.-f. (Punicaceae) // Bor. xypu. T. 64, Ne 7.
C.998-1005).

Mehra P. N. 1972. Cytogenetical evolution on hardwoods //
Nucleus (Calcutta). Ne 15. P. 64—83.

Narzary D., Mahar K. S., Rana T. S., Ranade S. A. 2009. Analysis
of genetic diversity among wild pomegranates in Western
Himalayas, using PCR methods // Sci. Hortic. Vol. 121,
Ne 2. P. 237-242. doi: 10.1016/j.scienta.2009.01.035

Narzary D., Ranade S. A, Divakar P. K., Rana T. S. 2016. Mo-
lecular differentiation and phylogenetic relationship of the
genus Punica (Pumicaceae) with other taxa of the order
Muyrtales // Rheedea. Vol. 26(1). P. 37-51.

Neveen A., Mona H. 2013. Morphological karyotype analysis
of eleven pomegranate cultivars // American-Eurasian
J. Agric. Environ. Sci. Vol. 13, Ne 11. P. 1562—-1567. doi:
10.5829/idosi.aejaes.2013.13.11.11263

Niedenzu F. 1898. Punicaceae // A. Engler, K. Prantl. Die na-
tiirlichen Pflanzenfamilien. Bd. 3, Abt. 7. Leipzig. S. 22-25.

Popov M. G. 1929. Wild growing fruit trees and shrubs of Asia
Media // Bull. Appl. Bot. Genet. Pl. Breed. Vol. 22, Ne 3.
P. 241-483. [In Russian] (ITomos M. I'. 1929. [Tuxue mo-
noBble NiepeBbs n Kyctapuuku Cpemnneit Asun // Tpymnbt
npuk. 60T. rerer. cenekir. T. 22, soin. 3. C. 241-483).

Rozanov B. S. 1961. Kultura granata v SSSR [Pomegran-
ate breeding in USSR]. Stalinabad: Acad. Nauk. Tadzh.
SSR. 222 p. [In Russian] (Pozanos b. C. 1961. Kyxsrypa
rpanara 8 CCCP. Cramunaban: Usa-so AH Tamx. CCP.
222 c.).



TakcoHOMMYeckas peBusmns cemelictea Punicaceae

Shedai M. 2007. Cytogenetic and molecular diversity of pome-
granate (Punica granatum L.) cultivars // 18" EUCARPIA
Genetic Resources Section Meeting (Slovak Rep.): Book of
abstracts. P. 156.

Stepanyan N. P. 2007. Armenian wild pomegranate: a rare and
relic fruit // Bioversity International newsletter for Eu-
rope. Rome. Ne 34. P. 6.

Stepanyan N. P. 2009a. To phenology of seedlings of the wild
pomegranate (Punica granatum L., Punicaceae) // Flora,
Veg. Pl. Res. Armenia. Ne 17. P. 88—92.

Stepanyan N. P. 2009b. Wild pomegranate in Armenia //
Genetic resources of cultivated plants: Problems of crop
evolution and systematics: Proc. conf. St. Petersburg.
P. 373-375. [In Russian]| (Tenetnueckue pecypchbl KyJib-
TYPHBIX pacreHuil: [Ipo6eMbl 9BOMIOIMN U CUCTEMATHKI
KyJIBTYpPHBIX pacternii: Matepuaist koud. CI16.: BHUIP
um. H. 1. Basusiosa. C. 373-375).

Stepanyan N. P. 2010. Investigation of the fruit plants wild rel-
atives by the example of Punica granatum L. // Study of the
flora of the Caucasus: Proc. conf. Pyatigorsk. P. 101-102.
[In Russian with English abstract] (Crenansn H. I1. 2010.
VceseioBanye IMKUX POAMYEN TIOZOBBIX B ApMEeHUN Ha
npumepe Punica granatum L. // VI3yuenne ¢aopsr KaBka-
3a: Marepuamst koud. [Iaruropek. C. 101-102).

Stepanyan N. P. 2011. Wild pomegranate (Punica granatum L.)
in Armenia. Synopsis Diss. ... Cand. Biol. Sci. Yerevan. 23 p.
[In Russian with English abstract] (Crenansn H. I1. 2011.
Juxopactymmii rpanat (Punica granatum) B ApmeHumu.
Asroped. nuc. ... kauz. 6uosr. Hayk. Epesan. 23 ¢.).

Stepanyan-Gandilyan N. P. 2017. Caryological studies in Ar-
menian wild pomegranate (Punica granatum 1.) // Biol. J.

117

Armenia. Vol. 69, Ne 4. P. 74—78. [In Russian with English
abstract] (Cremansu-Tammunan H. T1. 2017. Kapuosorn-
YecKoe M3ydyeHue AuKopactyiiero rpanata Apmennn (Pu-
nica granatum 1.) // buon. xxypu. Apmennn. T. 69, Ne 4.
C. 74-78).

Strebkova A. D. 1931. Granat [Pomegranate]. Thilisi: Zarya
Vostoka. 24 p. [In Russian] (Ctpebkosa A. [I. 1931. [panar.
T6unucnu: 3aps Bocroka. 24 c.).

Takhtajan A. L. 1966. Systema et phylogenia Magnoliophyto-
rum. Mosqua; Leningrad: Nauka. 611 p. [In Russian] (Tax-
taokaH A. JI. 1966. Cuctema n puioreHus: 1{BETKOBBIX
pacrenuii. M.; JI.: Hayxka. 611 c.).

Takhtajan A. L. 1987. Systema Magnoliophytorum. Leningrad:
Nauka. 439 p. [In Russian] (Taxtamksn A. JI. 1987. Cucre-
Ma marnHosmodutos. JI.: Hayka. 439 c.).

Takhtajan A. L. 2007. Na puti k universalnoi evolutsion-
noi nauke [Towards the universal evolutional science] //
Granii evolutsii [ Facets of evolution]. St. Petersburg: Nau-
ka. P. 209-285 [In Russian] (Taxtamksa A. JI. 2007. Ha
MyTH K YHUBEPCAJIBHON 3BOJIONMMOHHON Hayke // Ipann
sposonuu: Cratbu 1o Teopun ssosomun. CI16.: Hayka.
C. 209-285).

Takhtajan A. L. 2009. Flowering Plants. 2nd ed. Springer. 871 p.

Tobe H., Raven P, Graham S. A. 1986. Chromosome counts for
some Lythraceae sens. str. (Myrtales) and the base number
of the family // Taxon. Vol. 35, Ne 1. P. 13-20.

Xu H.-Y., Chang M.-Y,, Tian L.-C. 1992. Studies on the karyo-
types of Shanghai plants I // Invest. Stud. Nat. (Shanghai).
Ne 12. P. 48-65.

Yasui K. 1936. Genetics and chromosome number in Punica //
Jap.J. Genet. Vol. 12, Ne 6. P. 321-323.

Novitates Systematicae Plantarum Vascularium | Volume 48 | 2017




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




