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Fruits polymorphism of European water chestnut populations
in the Altai Krai
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The article considers the results of morphometric analysis of 7rapa natans fruits from different populations in
Altai Krai. It estimates the level of the fruits polymorphism within and among the populations. The hydrological
features of water bodies as water caltrop habitats are assessed.
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Monumopdusm nnogos nonynAumn 7rapa natansL. Ha
TeppuTopmn ANTainckoro Kpas

W. C. YynuHa, M. M. CunaHTbeBa

ANTaVICKUY FOCY4apCTBEHHbIV YHUBEPCUTET
. JleHuHa, 61, r. bapHays, 656049, Poccus.
E-mail: irachupina@mail.ru* msilan@mail.ru

MpUBOAATCS pe3ynbTaTbl MOPPOMETPUUECKOro aHanv3a MNoAOB Trapa natans C pasHbIX MOMyAsLMiA
AnTaiickoro kpas. OueHeH ypoBeHb NoAnMopdKr3ama NaoLoB BHYTPU 1 Mexay nonynsumsmn. JaHa oueHka
rMAPONOrMYeCcKUM 0COBEHHOCTAM BOAOEMOB Kak MeCT 06UTaHWNsi BOASIHOTO opexa.

KnioueBble CnoBa: 77apa natans, YAnUM, porynbHUK, BOASIHON opex, nonumMopdunsm, mopdonorus, AnTaickumia
Kpai

BeegeHune

Trapa natans Linnaeus s. |., 1753. - oAHONEeTHee BOAHOE pacTeHue, KOTOpoe NMeeT LLUMPOKNIA, HO NPepbIBUCTLIV apean B
Asnn, Adpuke 1 ymepeHHoI Yactu EBponebl, 1 B NnocieAHee BpeMs HaTypanusyetca B CeBepHoli Amepuike 1 ABcTpanum
(Phartyal et al. 2018). B Poccun 7. natans n3eecTeH Kak BOASHOV Opex NnaBatoLLniA, POryAbHUK, YNAUM AN YePTOB OpeX.
STO PenvKkTOBbI/ TPOMOreHHO-60peanbHbIn B C AU3BIOHKTVMBHBIM, HEYKIOHHO COKPaLLAoLLMMCS apeanoM, a Takxe
TUMWYHBIA NpeACTaBUTENb OCTaTKOB $pIOPbI YETBEPTUYHOIO Nepuoa.

Jlo HacTosLero BpemeHn cnctemaTtika poga 7/apa ocTaérca NpobaemMHon. Ans AnarHoCTUKN BUAOB POAa UCMONb3YHOTCA
cnegyroLme npusHakn: Gopma MCTOBOM MNNACTUHKN, LUBET BeHUMKa, Gopma 1 pasmepsbl Naoga. [1o cnx nop HeT efnHoro
MHEHWNS O TAaKCOHOMMYECKOM NONIOXEHWUN 7. natans n poja Trapa B LenoMm. TpyAHOCTU B PasrpaHNYeHnn BUAOB B 3TOM
poze MOryT 6bITb CBA3aHbl, Mo MHeHWto H.H. LiBenéaa (1993), c rubpugmsaument, npuyem oTaenbHble BOAOEMbl MOTYT ObIThb
3aceneHbl TONLKO rmbpugamu. M3-3a pasnnumnii B opme 1 pasmepax oTAe/bHbIX YacTein NaoAa aBTopbl BbIAENAT oT 1 40
42 BnAoB Ans poja 7Trapa. Npobnembl cucTeMaTMyeckoro NoaoXeHWs ocBeLleHbl B paboTtax ®neposa (1925), Bacunbesa
(1949; 1960), LiBenésa (1993). PaboT, KacaroLmxca npobaemMbl noamopdmnsma nNaoj0B BOAAHOIMO opexa, 3a nociegHue
rofbl HemHoro. M3 nocieAHnx paboT poCCUnCKX aBTOPOB OTMeTUM Nybankaumm bepectenko, Knucnosa (2013), Apby3osa,
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FropbyHoBa, YennHora (2019). 3apybexHble aBTOpbI TakXXe YAeNsT BHUMaHMe 3ToMy BOnpocy, Hanpumep, Aigyx (2013) n
Dodd n gp. (2019). B 3aT1x paboTax aBTOpbl MPUBOAAT pe3ynbTaTel MOPPOMETPUYECKOTO aHaNIN3a MI0A0B, AT OLEeHKY
TOYHOCTY OnpeAeneHn BUAOB.

Ans Tepputopun AnTtarickoro kpas 7Trapa natans L. MHorumn nccnegosatenamu (Vlasova 1996; Durnikin 2003; Silantyeva
2013) Npu3HaH eANHCTBEHHBIM BMAOM 3TOMO POAA, XOTS MAOAbLI Pa3HbIX MOMYAAUMA OUeHb PasInNYHbI MeXAy cobol no
MopdomMeTprUecknM nokasatensam naoga. Lisenéebim (1993) oTMeueHo, UTo Ha pasBuUTME NIOLOB BOASHOIO opexa npamoe
BO3/eCTBME OKa3blBalOT YCUIOBUS €ro NpomspacrtaHus. MoaTomy, B HalleM UCcneoBaHN yAeneHO 0coboe BHUMaHe
yyeTy rmaponornyecknx 0CObeHHoOCTen BOAOEMOB, C KOTOPbIX MPOU3BOAUICA COOp pacTeHuA. Llenbto paboThl ABASN0OCH
YyTOUHEHMe pa3maxa noanMMopdr3mMa NaogoB BOAAHOIO opexa C pa3HbIX BOAOEMOB ANTaMCKOro Kpasi.

Matepuanbl 1 MeTOAbI UCCNeA0BaHUIA

NccnepgoBaHusa nposognnucek B nione-asrycte 2018-2019 r. Ha Tepputopuun 3mMenHoropckoro, buiickoro, LieanHHoro,
KbiITmMmaHoBcKkoro, 3apuHckoro, KocmxmHcKoro, TanbMeHCKOro, YcTb-lIpnctaHckoro parmioHoB ANTanckoro kpas. bbiio
M3y4yeHo AeBSTb MeCToOObUTaHWI BogAHOro opexa (Taén. 1).

Tabnuua 1. XapakTepuctmka nsy4aemMbix BOAOEMOB.

Ha3BaHue

MecTononoxeHwve

OcobeHHOCTH

O3epo
KonbiBaHcKkoe

O3epo benoe

O3epo
KaHoHepckoe

Peka Kypbs

O3epo NpoLuoso

O3epo
IpuwaTckoe

O3epo
CyratoBckoe

O3epo KpacHoe

O3epo OBeube

3MenHOropckmin parioH, B6ansm c.
CaBByLLKa.

LlenvHHbIV paiioH Ha oKkpauHe C.
MNobesa

Moc. Ycrb-KaTyHb, 12 KM OT . buiicka

YcTb-TNpucTaHcknia parioH, C.
Knenvkoso

KbITMaHOBCKWI paiioH, 7 KM toro-
3anagHee c. Ycrb-bopoyiick

TanbMeHCKWi parioH, okp. C. 3aiiLeBo

TanbMeHCKWA parioH, okp. C. 3aileBo

KocmxmnHcknii paiioH, c. Jlocnxa

KocmxmHcknia paiioH, c. Jlocnxa

MpoTouHoe, NpecHoe; ryburHa A0 3 M. bepera
HM3KKMe, 3apocLume KycTapHukamu. lHo
naucroe.

BbITSIHYTOE, NpO3payHoe, MpecHoe, rybuHa
20 50 c™m, Mo TNy NPoUCXoXAeHNs -
cTapu4Hoe.

BbITAHYTO B pOpMe U3/TyUVHbI, MPO3pPaYHoe,
npecHoe, rybuHa go 3 M. O6pa3oBaHo B
pesynbTare CMeHbl pycia p. KaTyHb.
TeueHwne MeaneHHoe, BOja Npo3payHas, JHO
necyaHoe. MnybuHa o 13 M, WnpmHa jo 160
M, MPOTSAXKEHHOCTb OKO/0 18 KM.

MNpecHoe, Npo3payHoe, AHO 3aueHo. bepera
nonoruve, Ha BCem NpoTsXXeHUN CUABHO
3apocLure 0CoKO.

MNpecHoe, Menkoe, 3360104EHHOE, HO C
6onbLIMM cnoeM nna. bepera nonorue,
3apocLuie 0CoKOoi 1 poro3om. Boga MyTHas, ¢
TEeMHO-3eNeHbIM Y KOPUYHEBLIM OTTEHKOM.
MpecHoe, Mefikoe, Mpo3payHoe, Boja €
KOpuM4YHeBbIM OTTEHKOM. [onorme 6epera
MOKPbIBAOT 3apOC/IN OCOKM.

MNpecHoe, Npo3payHoe, Hernybokoe, AHO
naucroe.

MpecHoe, Npo3payHoe, Herny6okoe,
NpeAnonoxuTensHo cyddo3noHHoro
MPOVCXOXAEHMSI.

B xone nonesbix paboT 6bI10 cobpaHo 460 MOMNHOCTHIO CO3PEBLUMX MOAO0B, C KOTOPbIX, B AaNbHelLLeM, CHUMaNNCb
MopdomeTpuyeckme nokasatenu. MepeyeHb MopdOMETPUUECKMX NAPAMETPOB NNoAa Trapa natans 6bin B3AT C y4eTOM
paboTbl bepecteHko n Kncnosa (2013) (Tabn. 2).
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Tabnuua 2. YnoBHble 0603HaueHUs MOPPOMETpUYECcKMX NapameTpoB niogos (bepecteHko, Knucnos, 2013)

Ne CokpalleHune MpusHak
1 flen [InviHa no BepxHUM poram
2 fhgt BbicoTa nnoga
3 bthk TonuwmHa Tena nnoja
4 bwid LLinpnHa Tena naogaa
5 ble1 Haunbonbluas gnvHa Tena nnoja
6 ble2 HanmeHbLuasa gnvHa Tena naoga
7 clen JINiHa KOPOHKM
8 cwid LLnprHa KOPOHKM
9 dcro JnameTp KOPOHKM
10 nhgt BbicoTa werikn
11 nthk TonwmHa wekn
12 uhl1 Hanbonbluas AnviHa BepXHUX pOros
13 uhl2 HavmMeHbLuas A/IHa BEPXHUX POroB
14 uhh1 Hanbonbluas BblCOTa BEPXHUX POroB
15 uhh2 HavMmeHbLUast BbICOTa BEPXHWX POroB
16 uhw1 Hanbonbluas LnMprHa BEPXHUX POros
17 uhw?2 HanmeHbLUas WprHa BEPXHUX POroB
18 IhI Hanbonbluasi AMHa HUXKHUX POroB
19 Ihi2 HaviMeHbLLasa AnnHa HUXHUX POros
20 Ihh1 Hanbonbluasi BbICOTa HUXHWX POroB
21 Ihh2 HanmeHbLUas BbICOTa HUXHUX POroB
22 Ihw1 Hanbonbluas lUMpUHa HUXHUX POroB
23 Ihw2 HavMeHbLUast LUMPUHA HAXKHUX POTroB
24 Ihb PaccTtosiHne mexay HUXHUMU poraMmi
25 dis1 Hanbonbluee paccTtosiHMe OT OCHOBaHMA MJ10Aa A0 OCHOBaHMA HVXKHX POroOB
26 dis2 HanmeHbLLee paccTosiHMe OT OCHOBAHWSA M104a A0 OCHOBAHWS HVXHNX POroB

N3 3101 Xe paboTbl B35iTa cxeMa n3MepeHnin MoppomeTpmnyeckix napameTpoB Ans naoga 7. natans (Puc. 1).

bwid

uhh “
Ihh

Ihb

r fwid

7 In hgt 4

fhgt //

flen e

Puc. 1. Cxema n3mepeHunin MoppomeTpryeckmx napameTpoB Nnogos (bepecteHko, Kncnosa, 2013)
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N3mepeHuns Npon3BOAVNANCE C MOMOLLLIO LUTaHreHuupkyns «Buxpb LLUL-150» ¢ yeHon geneHns 0,02 MMm. Bce gaHHble
3aHOCUINCL B TabAuLy ANS AaNbHelLel CTaTUCTNYeckon obpaboTku.

Cratnctnyeckass 06paboTka AaHHbIX MPOBOAMNACE NPV MOMOLLM NakeTa nporpammel StatSoft STATISTICA 10.0.1011.0.
MonyyeHHble AaHHbIe BbIIN CTaTUCTUYECKM 06paboTaHbl MeTOAaMM raBHbIX KOMAOHeHT (MIK) 1 ¢akTopHOro aHanmsa.
MomMMMO 3TOro, MpoBeAeHa AecKpUNTUBHaA CTaTUCTMYeckas 0bpaboTka MOpPOMeTprYecKMX Nokasartener, No KOTopor
NMOCTPOEeHbI AMarpamMmMbl Pa3MaxoB A5 KaXA0ro napameTpa.

PesynbTaThl U NX 06CyXAEHME

AHanmMs Bcero MaccmBa MopdOMeTpuYecknx AaHHbIX METOAOM [JlIaBHbLIX KOMMOHEHT Mokasan KX OTHOCUTENbHYH
OAHOPOAHOCTL. B TO XXe BpeMs OTMETUM, UTO NAoAbI 7. natans nonynaumm o3. Oeybe (KOCUXUHCKNIA p-H) COCPeAOTOUEHbI
pSAOM ApYyr C ApYyroMm, Tak Kak ypoBeHb MoavMopduamMa BHYTPU MONYyASUMM MUHKManeH. Mnogpl 03. KpacHoe
(KOCUXMHCKMIA p-H) Takke He UMeT 60/bLUMX Pa3bpoCcoB B 3HAYEHUSX MapameTpoB. HecMoTps Ha ojuHakoBoe
reorpaduyeckoe nonoxeHve (0ba o3epa PacnonoXeHbl B OKPECTHOCTAX C. JTocmxa), Monyasumm aTux o3ep 060cobneHsl
APYr OT Apyra 1 3HadeHus MoppoMeTprYeCcKMX NapamMeTpPoB VX NI0LOB He nepecekatoTcs (Puc. 2).
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Puc. 2. BsanmHoe pacnonoxeHune 06BbeKkToB Ha 0cAX 1 1 2 rNaBHbIX KOMMOHEHT

Hanbonbluas pasHULa B 3Ha4YeHNAX MOPPOMETpUYECKMX NapaMeTpoB HabatogaeTcs Mexay naogamu 03. IpuwiaTckoe v
03. KonbiBaHckoe. OHW 3aMeTHO 060cobneHbl Apyr OT Apyra, UYTo 06yC10BNEeHO pa3MepamMu BepxXHUX POroe nnioga, a
WMEHHO WX BbICOTOW, TOALWMHON W LWMPUHON. HekoTopble naogbl 03. KonbiBaHCKOE SBHO OTANYAKOTCA MO
MOPPONOrMHEecKNM NapaMeTpam 1 He MMeroT aHaNoroB B APYrX NOMYyNALMSX.

Ansa yTouHeHns MopdONornYeckmx XapakTepucTuk 7. natans v BbiABAeHUS noavmopdusMa BuAa Ha TeppuTopumn
AnTarickoro kpas 6bina NpoaHanM3npoBaHa N3MeHUNBOCTb BCeX MPU3HAKOB. C MOMOLLIbHO O4HOMEPHOr0 CTaTUCTUYECKOro
aHanM3a 6bIn BbIIBNEHbI MPefentl N3MeHUYNBOCTY BCeX 26 aHaNM3npyembIX MPU3HAKOB 1 MOCTPOEHb! AarpamMmel.
MWHUMaNBHY0 MEXMNONYNALVNOHHYIO 11 BHYTPUMONYASALMOHHYIO M3MEHUYMBOCTL MPOSABUAM Takme NPpU3HaKy, Kak gnameTtp
KOPOHKM (puc. 3A) n TonwmHa tena nnoga (puc. 3B). Tak, TonwmHa Tena nioga sapoeupyert ot 8,1 go 14,1 MM, a AnameTp
KOPOHKM - 0T 1,5 A0 5 MMm. MNokaszaTenn 3TxX NPU3HaKOB NPaKTUYeCcKn OANHAKOBbI BO BCEX MOMYNALMSAX U He HecyT B cebe
BaXHYHO ANArHOCTNYECKYO MHOOPMaLWIO.
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Puc. 3 ViIameHuUnBOCTb AnameTpa KOPOHKM (A) 1 MU3MEHYMBOCTb TOALWMHbI Tena naoaa (B)

Mo ocy abcuymcc oToXKeHbI HOMepa nonynAumia (1-8), Mo ocn opaMHaT - ANVHA B MM. HoMepa nonynsiumii COOTBETCTBYHOT
BogoemMaM: 1 - p. Kypbs, 2 - 03. benoe, 3 - INpuwaTckoe, 4 - 03. Cyratosckoe, 5 - 03. KpacHoe, 6 - 03. KonbiBaHCKOE,

7 - 03. ['powoso, 8 - OBeybe.

CaMbIMWN U3MEHUYMBBLIMU 13 BCEX MOPPOMETPUYECKMX MPU3HAKOB M0AA BOASHOIO Opexa OKasasnCb XapaKTepuCTUKA
BEPXHUX POrOB, @ MMEHHO LUMPWHA, BLICOTA U AnHA. OTAeNbHO MpeACTaBNeHbl MakCMManbHble Y MUHUMAaNbHbIE
3HaYeHNs 3TVX NMPU3HAKOB.

Han6onbLuvie 1 HaMeHbLUVE 3HAaUYeHWs BbICOTbI BEPXHWX POrOB MI0Aa BHYTPY MONyNALMiA MpUMEPHO paBHbI (puyc. 4A,
pvic. 4B). Hanbonee Wwmpokas aMnanTyga M3MeHYMBOCTA HabIAAETCA Y MI0OA0B 13 Nonyasuum p. Kypbs. HaumeHbLINT
BHYTPUMOMYASLUMOHHBIV NoAMopdu3M NpeacTaBieH B MOMyasaLMn 03. [POLLOBO. 3HaYeHNs 3TOro MpU3HaKa As ABYX
pOroB M/1oZa B MOMynsiLyy 03. benoe NoYyT o4MHaKoBbI.
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Puc. 4. VIameH4nBOCTb HanboNbLLIEN BbICOTHI BEPXHNX poroB (A) 1 NI3MEHUNBOCTb HaVMEHbLLEN BbICOTbI BEPXHWNX pOroe
(B)

MakcrManbHble N MUHUMAabHble 3HaUEHWS AIHbBI BEPXHMX POTrOB MN04a BHYTPY NONYASLMIA 3aMeTHO pas3inyaroTes (puc.
5A, puc. 5B). VIaMeHUMBOCTb NpU3Haka CUibHO BapbupyeT Kak B Npegenax Nonyasauuii, Tak u Mexay HUMKU. HanmeHbLuni
pa3bpoc 3HayYeHWn y NA0A0B NONYAALUA YmammMa y 03. powoBo 1 03. OBeube, HanbonbLNi -y p. Kypbs, 03. benoe, 03.
IpuwaTckoe. MakcrManbHbI pa3bpoc 3HaueHWin HabagaeTca B nonynsaumm o03. benoe (HaMeHbLUWIA BEPXHUIA por) 1
coctaBnsiet ot 7 40 14 MM. MVUHMManbHbIM pasbpoc - y nonynsumm o3. FpoLLoBo (HanbonbLLNi BepXHUIA por) - oT 8 go 12
MM.
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Puc. 5. lameHuUnBOCTE HanbonbLUEN AJNHBI BEPXHVX POrOB (A) 1 M3MEHUYMBOCTb HaVMEHbLLEN J/THbI BEPXHUX PoroB (B)

LLUnpunHa ABYX BepXHUX POros njoga B nonynsaumsx p. Kypes, o3. benoe, 03. CyratoBckoe, 03. KonblBaHCKOe He nMeeT
CyLLIeCTBEHHBIX pasnnunii (puc. 6A, puc. 6B). B ocTanbHbIX Xe Monynsumax 3T 3HadeHns oTamdatoTca. Hambonbluas
LWMPUHA POroB y MIOAOB 03. MpoLoBO 1 03. OBeYbe MMeeT GOJbLUYH BHYTPUMONYAALMOHHYK M3MEHYMBOCTb MO
CPaBHEHWIO C HAMMEHBbLLEN LLUVPUHOWN B 3TUX Xe NONyNALMSAX.
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Puc. 6. 13MeHUMBOCTb HaNBObLUEH LUMPUHBI BEPXHKX POrOB (A) Y I3MEHUMBOCTb HaVIMEHbLLEH LUMPUHBI BEPXHIX POrOB
(B

Taknm 06pasoM, NO HalMM pesynbTataM K3 26 NPU3HAKOB HanbONbLLYHO PO/b B AMArHOCTUPOBAHUW U BbISBIEHWM
MOPPOTUMNOB MNAOAOB BOAAHOIO Opexa MMeT 3HauYeHre NPpU3HaKkn BepXHUX Poros. B To xe BpemMs, MopdomeTpryecknia
aHann3 MaojoB YMANMA, NPOBEAEHHbIN ANA NOoNyAaunin NPUMopPCKoro Kpas nokasas, Yto Hanbosee 3HaYMMbIMU A5
OVCKPUMWHALMM NPU3HaKaMn SBAAKOTCS BbiCcOTa BepxHUX poros (uhh1, uhh2) n ganHa koporHku (clen), a Hanbonee
NHPOPMATUBHBIM OKa3ancs He KONNYECTBEHHbIN, @ KaYeCTBEHHbIV MPU3HaK - Haln4Yme UM OTCYTCTBME KOPOHKMU.

Mo HaWWM JaHHbIM, U3MEHUYMBOCTE NPU3HAKOB MA0L0B BOASHOMO Opexa CUIbHO BapbuUPyeT Kak B npejenax nonynsumia,
TaK 1 Mexay HUMU. Hanbonee namMeHuUBbIe MA0A4bl OTMeYeHbl Ha 03. KosibiBaHCKoe (3MeNHOropckuii p-H), HaMeHee - Ha
03. OBeube (KocuxmHcknin p-H). CaMble KpymnHble NAo4bl 6bin1 BCTpeyeHbl Ha 03. KonbiBaHckoe 1 03. benoe (UenvHHbIn p-
H), Camble Mefkne - Ha 03. KpacHoe (KocnxuHckni p-H). Hanbonee pasnnyarowmMMmncs okasanmcb nNaogbl YiammMa 13 o3.
KonbiBaHckoe 1 03. Mpuwatckoe (TanbMeHCkUin p-H). HekoTopble naogbl 13 03. KonbiBaHCKOe SBHO OTAMYAOTCA MO
MOPPONOrMYeckMM NapaMeTpam 1 He MMEeT aHaNoros B APYrvx BOAOEMAX, YTO MO3BONSET MPeAnoioXnTe Hannyme
rMepuaoreHHbIX Gopm.
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BbiBOALI

Mnogbl YnaMma B MONyAsUMsaX ANTAMCKOro Kpas OT/ANYATCA BbICOKMM YPOBHEM BHYTPU- UM MEXMOMyNSALUOHHOMO
nonnmop¢unsmMa, YTo MOXeT KOCBEHHO CBUAETEIbCTBOBATL O HANMMYUN TMEPUAOB. NS AaNbHENLEero peLleHns CropHbIX
BOMPOCOB CUCTEMATUKWN Trapa natans L. HEOBXOANMO MCMONb30BaHNe MONIEKYNAPHO-TEHETUYECKMX METOA0B.
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