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MOP®OJIOI'MYECKHUE U BUOXUMHNYECKHUE
OCOBEHHOCTH NOA3EMHBIX OPI'AHOB PA3JIMYHBIX
BU/10OB MHOI'OJIETHET'O IOACOJIHEYHHUKA

E.B. /lyooBas, E.A. I'py0a, B.A. JIsax

3anopootcckull HAYUOHANbHBI YHUBEPCUMEN

M3yyeHbl Mopconormyeckme n 6GMoOXMMmMYecCKkne OCOBGEHHOCTU NOA3EMHbIX
OpraHoB, BKIIOYasa coAepXaHue TaKoro 3arnacHoro BewecTBa Kak MHYINUH, Yy
6 BMOOB MHOrorfieTHero noaconHe4yHuka - Helianthus maximiliani, H. mollis,
H. nuttallii, H.rigidus, H. salicifolius, H.tuberosus. YcTaHOBRneHO, 4TO
HaMbonbluyl® Maccy umena noaseMHasa 4acTb Helianthus salicifolius,
H. maximiliani n H. tuberosus, a HanmeHblwyo — H. mollis wn H. nuttallii,
ycTynawlyyo B 3-4 pasa BbllleynoMsHYyTbIM Buaam. Hambonbluni npoueHT
OpraHM4ecKoro BelwecTBa B NOA3eMHbIX OpraHax cogepXasricsi y pacTeHUn
Buaa H. tuberosus (77,5%), a HaumeHbwun — y H. mollis, H. maximiliani n
H. salicifolius, y KOTOpbIX 3TUX BewWweCcTB ObISIO MOYTU HA TPETb MEHbLUE YeM
y H. tuberosus. Haunbonbliee KONMUYECTBO MOHOCaxapoB MWMeNocb B
nogseMHbIX opraHax H. tuberosus wu H. nuttallii. ¥ H. salicifolius,
H. maximiliani 1 H. mollis nx 6bIo noytM BABOe MeHblle. HanmeHbllee
KONIN4eCTBO CBOOOAHLIX MOHOCaxapoB BbIfABNeHo y H. tuberosus wm
H. maximiliani, yto B 6-7 pa3 meHbwe 4em y H. rigidus. B cbipon macce
noa3eMHbIX OpraHOB MaKCUManbHoOe copepXXaHue MHYNMHa obHapyXeHo y
H. tuberosus (okono 9%) n H. nuttallii (okono 8 %), a MMHMManbHoe — y
H. mollis, H. maximiliani u H. salicifolius (3-4 %).

Kniouegvie cnosa: IIOACOJTHCYHHUK, MHOTOJICTHUM BU/, MOJA3E€MHBIN opras,
MOp(i)OJ'IOFI/IH, OpraHn4YcCKOC BCUICCTBO, 3aI11aCHOC BCUICCTBO, MHYJINH.

Beseoenue. Pon Ionconneunuk (Helianthus) otHocutes k ceMelcTBy ACTPOBBIC
(Asteraceae) u Brirouaet 6osee 100 BUIOB OJTHOJICTHUX M MHOTOJICTHUX TPABSIHUCTHIX
pactenuii. CaMbIM H3BECTHBIM IIpezcTaBuTesieM poja llofconHeyHuK sBiseTCS
HOJICOJTHEYHUK MACIUYHBIA. POAMHON MOICOMHEYHNKA CUNTAIOT FOro-3anaJHyl0 4acThb
CeBepHoil AMepuku, rae U ceivac pactyT nukue (opmsl. [lonconneynuk Ooratr Ha
pa3zHoOoOpa3Hble OpraHndYecKre U MUHepanbHble BelecTBa. CopepikaHue 3TUX BELIECTB
3aBUCHUT OT OpraHoB pactenus [1, 2].

Hukue Buasl  Helianthus maximiliani, H. mollis, H. nuttallii, H. rigidus,
H. salicifolius u H. tuberosus siBisitorcst Hanbosee W3BECTHBIMH TPEICTABUTEISIMU
MHOTOJIETHUX TOJICOJIHEYHUKOB. Bce OHM HMMEIOT MpSIMOCTOSIUMN KECTKUW cTedelb,
HOKPBITHIN BoJIocKaMHu. L[BeTosioxke MiIocKoe, MOKPBITO KECTKUMHU IPHUIIBETHUKAMU.
KpaeBble 11BeTKH Oecniosible, I3bI9KOBbIE, paclonokeHsl B 1 psf. LleHTpanbHble IBETKH
oOoemnonbie U TpyOuaThle. JIUCThs y OOJBIIMHCTBA MPEICTABUTENCH OBAaTbHOW WIIH
cepaueBuaHoi Gopmbl. CorBeTHe — KOp3MHKa, 4acTo OoyblMX pasmepoB. Ilmox -
NPOJONTOBATasl YEThIpEXTpaHHast ceMsHKa. PacTyT kak Ha OOraThIX CYTJIMHUCTHIX
MoYBaxX, TaKk W OETHBIX CYTJMHHUCTBIX WJIM TMECYaHBIX MOoYBaxX. MOryT mpou3pacTaTh
naxe Ha moyBax ¢ HU3kUM pH. [TouTw Bce BHIIBI MHOTOJIETHETO MOACOJHEYHHKA HE
UMEIOT Mpo0JIeM ¢ BpeAUTENsIMU U Oone3Hsamu [3].
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Jlukue BUBI MTOJICOIHEYHUKA, KAK OJIHOJIETHHUE, TAK U MHOTOJIETHUE, YK€ TaBHO
BOBJIEKAIOTCS B PA3JIMUHBIE CEJIEKLIMOHHBIE TIPOrPAMMBI, SBJSAACH UCTOYHUKAMH T'€HOB
YCTOMUMBOCTH K aOMOTHYECKUM M OMoTHueckuM ¢akropam. Hannuue y TUKUX BUIOB
yJia TIOJIE3HBIX T€HOB, OUYEBUIHO, OOBACHSAETCA CYpOBOCTBIO UX €CTECTBEHHOM Cpeibl
oOuTaHMs, CKOHLIEHTPUPOBABIIECH Y HUX Pa3IMYHbIE KOMIUIEKCHI MMPUCIIOCOONTEIbHBIX
MIPU3HAKOB.

OaHMM U3 OCHOBHBIX MEXaHHU3MOB, 00ECIIEUHBAIOIINM YCIIEIIHOE NIEPEKUBAHNE
pacTeHueM HEOJIaroNmpUATHBIX 3UMHHMX YCJIOBUH, U, TPEXIE BCEro, HHU3IKUX
OTpULIATENbHBIX TEMIEPATYp, SBIACTCA HAKOIUIEHWE K KOHIy BEreTanuu OOJbIIOro
KOJMYECTBA YIJEBOAOB W, B JaJbHEWINEM, pacraj MX Ha MoHocaxapa. Ilomumo
KpaxmaJjia, TakuM 3alacHbIM YIJIEBOAOM MOXKET ObIThb HHYIWH. OH BCTpedaercs y
MHOTHUX pacTeHHH, TJIaBHBIM 00pa3oM CeMEeHCTBa CIIOKHOLBETHBIX, a TaKXKe
KOJIOKOJIBYMKOBBIX, JIMJIEHHBIX, JIOOETUEBBIX U psAAa IPYrUX, U UCIOJIb3YETCS HUMU JJIs
PEryIUpOBaHUS XOJIOJIOYCTOMYMBOCTU. B KIyOHSIX M KOpHSIX T€OpruHa, Haplucca,
T'HAIHTa, OlyBaHYMKa, [IMKOPHS CoIepKaHue MHy/IrHA nocturaet 10-12% [4].

B monHoli Mepe 3TO OTHOCHUTCS W K MHOTOJIETHUM BHJIaM TOJCOJHEYHHKA,
MIPOU3PACTAIOLIUM B CYpPOBBIX YCIOBUSIX aMEPUKAHCKOTO KOHTHHEHTa. M3BecTHO O
BBICOKOM COJIEP)KaHUU TAaKOro OMOJIOTMYECKH aKTHBHOTO BELIECTBA KaK HHYJIHUH Y
Helianthus tuberosus L. Dtor AuKuii BHUI NOACOMHEYHHKA CUMATACTCS OJHUM W3
OCHOBHBIX HCTOYHUKOB MHYJIMHA CPEIH BBICIIUX PACTEHUH |35, 6].

WuynuH sBiseTcs NPUPOIHBIM OHOIMOIUMEPOM, NAIOIIUM MPU THAPOIIU3E
bpykTo3y. VYmnorpeOieHHWe WHYJIHMHA, B OTIMYME OT Kpaxmana, HE H3MEHsEeT
IJIMKEMUYECKH MHJIEKC. VIMEHHO MOATOMYy TONMMHAMOYp PEKOMEHAYIOT B MEPBYIO
ouepenb OONBHBIM caxapHbIM AuaberoMm. M3-3a cBOMX HEOOBIUHBIX aJaNTAIllHOHHBIX
XapaKTepUCTUK OH BCE Yallle UCIOJIb3YETCs B IPOU3BOJICTBE MUIIEBBIX MPOAYKTOB [7].

BMmecre ¢ TeM 1laHHBIE O COJEPKaHNUU 3TOTO 3allaCHOIO BEIIECTBA B MOJ3EMHBIX
opraHax JApPYTUX BHJIOB MHOTOJIETHUX IOJICOJIHEYHUKOB B HAY4YHOW JIUTEpaType He
U3BECTHBI.

[lenpto paboTel ObUIO HCcleAOBaHUE MOP(OJOTUYECKUX U OMOXMMHUYECKUX,
BKJIIOYAsh COJIEp)KaHHME TaKOro 3allaCHOTO BEIIEeCTBA KaK HMHYJIMH, OCOOEHHOCTEH
MOJI3€MHBIX OPTaHOB 6 BUJIOB MHOTOJIETHETO TIOJICOJIHEYHHKA.

Mamepuanvt u memoovt ucciedoganus. MarepuaaoM HUCCIEIOBaHUS ObLIU
BUABLI MHOrojieTHero noacondeunnka Helianthus maximiliani, H. mollis, H. nuttallii,
H.rigidus, H. salicifolius, H. tuberosus, pacrymiue Ha ONBITHOM ydYacTKe Kadempbl
Ca/I0BO-TIAPKOBOT'0 XO3sIMCTBA U TeHETHKHU Ouonoruueckoro dakyibrera 3HY.

[Tom3emHbBIe OpraHbl 3TUX BHUIOB OTOMpanu B KoHIE OKTsOps 2017 roma. s
ONpENENIEHUs COJAEpXKaHUsl OPraHWYeCKOro BEIIECTBA IPOBOJWIM  O30JICHHE,
UCHONIb3ysl HaBecKy Maccoil 2 1 [8]. [ns ompeneneHus colep)kKaHus WHYJIWHA
otOupann HaBecky maccoil 5 r. CoaepkaHue WHYJIMHA YCTaHABIMBAIW IO Pa3HUIIE
MEXIY CyMMOW BCEX MOHOCAaxXapoB M CBOOOJHBIX MOHOCAXapoB, OMPEIEISIEMbIX IO
beptpany ¢ w™omudukamusmu [9]. IloBTopHOCTH B 000UX DJKCIEPUMEHTAX —
TpeXKpaTHasl.

Pezynomameul uccnedosanun u ux ooécyymcoenue. Hamu ObLIM HcclieOBaHbI
Mopdororudaeckrue 0COOEHHOCTH MOA3EMHOM YaCTH UCXOTHOTO MaTepuaia (puc.l).

Y  pacrenunii H. salicifolius mogsemuas yacth ObUla  TpeACTaBiICHA
OJPEBECHEBIIMM KOPHEBUUIIEM. [IMmencss TOJNCTBIM NPOYHBIM IVIABHBIM  KOPEHB.
KopueBasi cucrema nmena OOJbLIOE KOJUYECTBO BTOPUYHBIX KOPHEH M KOPELIKOB.
Yacth OOKOBBIX KOpHEW CHayayia pacriojiarajiach MOYTH MapajyieIbHO MOBEPXHOCTU
MOYBBl, & HAa HEKOTOPOM PACCTOSHUU OT TJABHOTO KOPHS YINIyOJisuiach M IUIa
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MEPIEHAUKYISAPHO MOBEPXHOCTH MOYBBI, /1aBasi OTBETBIICHUS OT KOPHEW CIEAYIOIINX
MOPSIKOB.

Pactrenuss H. mollis umenu BeTBUCTOEC KOPHEBHUINE C HEOOIBIINM KOJIHYECTBOM
BTOPUYHBIX KOpHEH M KopewmkoB. IlouyTm Bce OOKOBbIE KOpPHM pacrojlarajuch
napaJijiesIbHO TOBEPXHOCTH MOYBBI.

Y pacrennit H. rigidus mom3emnas 4acth Oblia MpEACTaBICHA BETBHCTHIM
KOPHEBHUIIIEM C TOJCTHIMH KOpHSAMU. MIMenock Oobiioe KOTMIecTBO OOKOBBIX KOPHEH
U KOopemKoB. YacTh OOKOBBIX KOPHEW pacpoCTpaHsIaCh B IOYBEHHOM CIIO€ C 3arHOOM
BIUIyOb, BETBSICh M 00pa3ys I'yCTyIO CETKY MEJKUX KOPEUIKOB.

Pacrenuss H. nuttallii wmenun BeTBHUCTOE OJpeBeCHEBIICe KOPHEBUINE C
HEOOJIBIIIUM KOJUYECTBOM OOKOBBIX KOpPHEH W KOpemKoB. MMemncs TOJCTHIA U
NpOYHBIA TIJaBHBIA KOpeHb. [loyTm Bce OOKOBbIE KOpPHM  pacrojiarajuch
NEPHEHIUKYIISIPHO IOBEPXHOCTHU MIOYBBI.

H. mollis

H. rigidus H. nuttallii
| I :i

H. tuberosus H. maximiliani

Puc. 1. MopdoJiorusi moa3eMHoi 4aCcTH BUA0B MHOI'0JIETHETr0 MOACOJTHEYHUKA
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Pacrenuss H. maximiliani umenu oppeBecHeBIIee KOPHEBHIIEC C TOJCTHIM H
NPOYHBIM TJaBHBIM KopHeM. KopHeBas cuctema wnMena OOJBIIOE KOJUYECTBO
BTOPUYHBIX KOpHEH M KopemkoB. YacTh OOKOBBIX KOpPHEH pacrmpocTpaHsach B
MIOYBEHHOM CJI0€, 00pa3ys TYCTYIO CETKY MEIKUX KOPEIIKOB.

Pactenus H. tuberosus xapakrepr3oBaiich BETBIUCTHIM KopHeBHIeM. KopHeBast
crcTeMa MOIIIHAsI, KOPHH TIyOOKO MPOHUKAIOT B 3eMiito. OCHOBHAS 4acTh MOA3EMHBIX
cTebsneit (cTonoHOB) Haxoautcss Ha rayoune 20-25 cm. Ha Hux oOpasyroTcs
MHOTOYHUCIIEHHBIE KITYOHH C BBITYKJIBIMH ITOYKAMH.

Hamu Obimm mpoBeZeHBI M3MEpPEHHs] MAcChl MOJI3EMHOW YacTH HCCIIETyEeMbIX
pacteHuil. Pe3ynbrarsl npuBeeHbl B Tabauie 1.

YcTaHOBIIEHO, YTO HaMOOJBINYI0 MacCy HMMeNa moja3emHas dacth Helianthus
salicifolius, H. maximiliani u H. tuberosus. [Tonzemnas yacte H. mollis u H. nuttallii
1o mMacce 0bl1a B 3-4 paza MEHbUIEH 10 CPABHEHMIO C BBIIEYITOMSHYTHIMU BUAAMH.

TabOmnura 1
Macca nmoa3eMHO 4aCTH MHOTOJIETHUX BH/IOB MOCOJTHEHYNKA
(2017 1.)
5 28 | 34 : 2 g @ 85
5 2 | Eo | E8 | EE | £3 £S
: | E2 | 5 | B2 | BE | E§ | EE
T = T T = D TS T
= T 8 T T T < T 2 T é
M=+m
() 27,7£0,39 | 6,7£0,41 | 19,8+0,66 | 7,9+0,20 | 23,5+0,40 | 27,0+0,14

Hcnonb3yss METOTUKY O30JICHHS y KaKJIOTO W3 IIECTH UCCIICIOBAaHHBIX BHUIOB
OBLIIO OTPEEIICHO COIePIKAaHNE OPraHUYECKUX BellecTB (Tad. 2).

Tabmuma 2
Coaep:kanue OpraHnvYecKNX BeMIeCTB B NMOA3eMHBIX OPraHax
MHOI0JIETHUX BH0B MOACOJTHEYHHUKA

(2017 .)

Jvkuii Bug ConeprkaHne opraHu4eckoro BeuecTna, %o
H. maximiliani 54,7+ 1,09
H. mollis 59,0 + 1,04
H. nuttallii 67,5 £0,67
H. rigidus 63,7+ 1,59
H. salicifolius 51,2+ 1,59
H. tuberosus 77,5+0,74

VCTaHOBJIEHO, YTO BHIbl CYIIECTBEHHO pa3JIMYaIKCh MO COACPKAHHIO
OpPraHWYECKUX BEIIECTB B MOI3EMHBIX opraHax. HambousbInas M0t OPraHUYeCKOro
BEIIICCTBA BBISBJICHA B TOJ3EMHBIX OpraHax pactenuit Buma H. tuberosus (77,50%).
H. nuttallii u H. rigidus umenu Ha 10-15% MeHbIIe OpraHUYECKUX BEIIECTB B CBOUX
HO/3eMHbIX opraHax 4dem H. tuberosus. B HaumeHbllieM KOJIUYECTBE 3TH BEIIECTBA

© E.B. /ly6oBas, E.A. T'py6a, B.A. JIsax



HaykoBo-TexHi4YHUH 610/ieTeHb [HCTUTYTY osiiiHuX KynbTyp HAAH, Ne 26, 2018:6-13

conepxanuck y H. mollis, H. maximiliani u H. salicifolius. B ux moazemubix opranax
OpPTaHUYECKUX BEIIECTB OBLIO MOYTH Ha TPETh MeHbINe yem y H. tuberosus.

[IpoBeneHHbIE ~ OMOXUMHYECKHE  HMCCICAOBAaHUSA  IMOKa3ajld,  YTO
HauOOoJIbIIee KOJMYSCTBO MOHOCAXapoB HMMEIIOCh B IOJ3EMHBIX opraHax H.
tuberosus u H. nuttallii, u Heckonbko Menbiree —y H. rigidus. ¥V H. salicifolius,
H. maximiliani u H. mollis ux Gbu10 MOYTH BABOE MEHbIIE (TAa0I. 3).

Tabmuna 3
Conep:xanue yrijieBo0B B MOJA3€MHOM YaCTH MHOT0JIETHUX BU/I0B
MOJACOJTHEYHUKA (MI Ha 1 I cbIpoi Macchl)

(2017 1.)
Jnkui CymmMma CBoOoHbBIE Nuynuu
BH]T MOHOCAaXapoB MOHOcCaxapa
H. maximiliani 46,0 +2,31 2,8+0,80 432 + 1,67
H. mollis 47,3 +£2,68 9,3+0,67 38,0+2,0

H. nuttallii 98,0 £ 13,56 9,2 +1,61 88,8+ 13,12
H. rigidus 81,3 +4,46 16,0+ 1,15 65,3+ 3,53
H. salicifolius 54,0 + 3,46 8,3+0,70 45,7+4,16
H. tuberosus 98,6 £6,0 2,2+0,14 96,4 + 6,05

Kaxxp1ii Buj XapakTepu30Bajcs U pa3HOM JIoJiel CBOOOTHBIX caxapoB. bobiie
Bcero ux Obuto y H. rigidus. Beicokasi moiss cBOOOIHBIX MOHOCaxapoB Obuia U 'y H.
mollis, H. nuttallii u H. salicifolius. A HauMeHblee KOJIUYECTBO CBOOOIHBIX
MOHOCaxapoB ObuT0 BhIsBiIeHO y H. tuberosus m H. maximiliani, kotopoe B 6-7 pa3
ycrymaino H. rigidus.

OCHOBBIBasICh Ha pa3HUIE MEXKIYy BCEMH BBISIBJICHHBIMH MOHOCaxapaMu |
CBOOOJHBIMH MOHOCaxapamMH, HauOOJIbIllee KOJUYECTBO HHyNMHMHA (okoio 9 %)
o0OHapyKEeHO, KaKk U OXuaaiock, y H. tuberosus. biuskum mo KoJu4ecTBy WHYJIMHA K
H. tuberosus 6bu1 nukuit Bua H. nuttallii (oxono 8 %). ¥V H. rigidus 3TOro 3amacHoro
BEIllECTBA 3HAYUTENIBHO MeHbIe (He Oosnee 6 %). Juxue Bumel H. salicifolius, H.
maximiliani u H. mollis B cBoux mom3eMHBIX opraHax comepxanu juiib 3-4 %
UHYJIMHA.

Buieoown

1. Onucansl Mopdonoruueckue OCOOCHHOCTH TOJ3EMHBIX OPraHOB 6 BHUIOB
MHorosieTHero nozcoiHeynuka — Helianthus maximiliani, H. mollis, H. nuttallii,
H.rigidus, H.salicifolius, H.tuberosus. Onm mnpenacraBieHbl  yITMHEHHBIMU
MO/I3¢MHBIMH KOPHEBHUIIIAMH PA3JIUYHON (OPMBI M CTENICHU BETBJICHHUS. Y CTAHOBJICHO,
9YTO HauWOOJBINYI0 MacCcy uMena mnoa3eMHas dacth Helianthus salicifolius, H.
maximiliani u H. tuberosus, a Haumenbmyto — H. mollis u H. nuttallii, ycrynaromas B
3-4 pa3a BBIIICYNOMSHYTHIM BHJIAM.

2. BoigBieHO, 4YTO HauWOOJBIIMKA TIPOIEHT OPraHMYECKOrO BEIIECTBA B
NOJ3EMHBIX OpraHax cojepxaics y pacreHuid Buma H. tuberosus (77,50%), a
nanmenbmuii —y H. mollis, H. maximiliani u H. salicifolius, y koTopsIx 3THX BeliecTB
OBLIO TMOYTH Ha TPETh MeHbIIe YeM y H. tuberosus.

3. Haubospliiee KOIMYECTBO MOHOCAXapOB MMENIOCh B MOA3EMHBIX opraHax H.
tuberosus u H. nuttallii. ¥ H. salicifolius, H. maximiliani u H. mollis ux 6su10 moutn
BJIBOEC MeHbIIe. KakIblil BU XapakTepu30BaJICS U pa3HOU J0Jei CBOOOIHBIX Caxapos.
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Bonbiie Bcero cBoOOMHBIX MOHOCaxapoB OOHapyxeHo y H.rigidus, a nHaumenbliee
konuyecTBo — y H. tuberosus u H. maximiliani, B 6-7 pa3 ycrynaroiee H. rigidus.

4. Haubombiiiee KOIMYeCTBO HHY/IMHA (0K0JI0 9 %) oOHapy»xeHo y H. tuberosus,
a Haumenblee — y H. salicifolius, H. maximiliani u H. mollis (3-4 %).
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MOP®OJIOTTYHI TA BIOXIMIYHI OCOBJIMBOCTI HIABEMHHUX
OPT'AHIB PI3HUX BU/IIB BATATOPIYHOI'O COHAIIHUKA

0.B. lyoosa, €.0. I'py0a, B.O. JIax

3anopizvkuti HayioHaNbHULL YHIGepcumem

OuKi BUON COHSILLHUKY MOXYTb OYyTU He nuue Axepenamu LiHHUX reHiB gns
KYNbTYPHOrO COHSILUHMKA, afie 1 MarwTb BIAacHWUM iHTepec 4epe3 BUCOKUM
BMIiCT KOPUCHMX Ans JIIOOUHU PeYOBUH Yy IiXHiX opraHax. Bigomo npo
BUCOKUIM BMICT Takoi GionoriyHO akTMBHOI pe4oBUHM sK iHYniH y Helianthus
tuberosus L. Lien Bug AUKOro COHSILLHUKY BBaXa€TbCA OOAHUM i3 FONIOBHMUX
Oxepen iHyniHy cepep BuWMx pocnuH. OgHak AaHi Npo BMICT Ui€i 3anacHoi
pevYOBUHM B NiA3eMHUX opraHax iHWKUx BuAiB 6araTopiyHOro COHALHUKY He
Bigomi. Hamn BuB4YeHO MmopdonoriyHi Ta GioximiuHi ocobnMBoOCTI Nia3eMHUX
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opraHiB, BKIIOMalO4M TaKy 3anacHy pe4yoBUHY SK iHyniH, y 6 BuaiB
GaraTopiyHoro coHsWHUKY — Helianthus maximiliani, H. mollis, H. nuttallii, H.
rigidus, H. salicifolius, H. tuberosus. AnA BM3Ha4YeHHA BMICTy OpraHiuHoi
peyoBMHM MNpoBOAMNU O30neHHA. Bwmict iHyniHy BcTaHoBROBanu 3a
pi3HULE MiXK CYyMOK BCiX MOHOUYKpPIiB i BiflbHUX MOHOLYKpPIB, SKi
Bu3Hayanm 3a beptpaHom 3 wmoaudikauiasmu. [MoBTOpHiICTL B 000X
eKcnepMmMmeHTax - TpupasoBa. BcrtaHoBneHo, wWo Hambinbwy macy mana
nia3emHa 4vactnHa Helianthus salicifolius, H. maximiliani i H. tuberosus, a
HanmeHwy - H. mollis i H. nuttallii, ska noctynanacb B 3-4 pasmu
Buwe3ragaHum Bugam. Hanbinblimn BifCOTOK oOpraHiYyHOI peyoBUHU B
niA3eMHMX opraHax MicTuBca y pocnuH Buay H. tuberosus (77,50%), a
HanmeHwmn — y H. mollis, H. maximiliani i H. salicifolius, y akux uux
peyoBMH Byno mamke Ha TpPeTuHy MeHwe Hix y H. tuberosus. Hanbinbwa
KiNIbKiCTb MOHOLYKpPIiB MicTuUnacsa B nig3eMHux opraHax H. tuberosus i H.
nuttallii. ¥ H. salicifolius, H. maximiliani i H. mollis ix 6yno manxe BABivi
MeHLWe. HaMmeHwa KinbKicTb BiNnbHUX MOHOLYKpPIB BUsiBNeHo y H. tuberosus
i H. maximiliani, wo B 6-7 pa3siB MeHwe HiX y H. rigidus. ¥ cupin maci
nifA3eMHMX opraHiB MakCUMarbHUW BMICT iHyniHy BusaBneHo y H. tuberosus
(6nunsbko 9%) i H. nuttallii (6nu3bko 8%), a miHimanbHe — y H. mollis, H.
maximiliani i H. salicifolius (3-4%). Min3emMHi opraHu uux BuAiB Bigbupanu B
KiHLi )XOBTHA 2017 poOKYy.

Knrouosi cnoea. coHAmHUK, OaratopiuHui BHJ, MIA3eMHUN opraH, Mopdororis,
opraHiuyHa pevyOBHHA, 3allaCHA PEUOBHHA, 1HYJIIH.

MORPHOLOGICAL AND BIOCHEMICAL CHARACTERISTICS OF
UNDERGROUND ORGANSIN VARIOUS PERENNIAL SPECIES OF
SUNFLOWER

E.V. Dubovaya, E.A. Gruba, V.A. Lyakh
Zaporozhye National University

The Sunflower (Helianthus) genus belongs to the Asteraceae family
(Asteraceae) and includes more than 100 species of annual and perennial
herbaceous plants. Cultivated sunflower is the most famous representative
of the Sunflower genus. The south-western part of North America is
considered the birthplace of sunflower, where wild species are growing now.
The sunflower is rich in a variety of organic and mineral substances. The
content of these substances depends on the organ of the plant. Wild
sunflower species, both annual and perennial, have long been involved in
various breeding programs, being sources of abiotic and biotic resistance
genes. The presence of the pool of useful genes in the wild species is
obviously explained by the severity of their natural habitat, which has
concentrated various complexes of adaptive traits in them. Wild species of
sunflower can be not only sources of valuable genes for cultivated
sunflower, but also have their own interest because of the high content of
substances useful to humans in their organs. It is known about the high
content of such biologically active substance as inulin in Helianthus
tuberosus L. This wild sunflower species is considered one of the main
sources of inulin among higher plants. However, data on the content of this
reserve substance in the underground organs of other species of perennial
sunflower are not known in the scientific literature. The aim of the work was
to study the morphological and biochemical characteristics of underground
organs of 6 species of perennial sunflower, including the content of such a
reserve substance as inulin. As the study material the species of perennial
sunflower Helianthus maximiliani, H. mollis, H. nuttallii, H. rigidus, H.
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salicifolius, H. tuberosus, growing on the experimental plot of the
department of landscape industry and genetics of the Biological faculty of
Zaporozhye National University, were used. Underground organs of these
species were collected at the end of October 2017. To determine the content
of organic matter, ashing was carried. The content of inulin was determined
by the difference between the sum of monosaccharides and free
monosaccharides determined according to Bertrand with modifications.
Repetition in both experiments is threefold. We investigated the
morphological features of the underground part of the source material. In
the plants of H. salicifolius, the underground part was represented by a
woody rhizome. There was a thick strong main root. The root system had a
large number of secondary roots. Part of the lateral roots was initially
located almost parallel to the soil surface, and at a distance from the main
root, it deepened and went perpendicular to the soil surface, giving
branches from the following orders. H. mollis plants had a branched rhizome
with a small number of secondary roots. Almost all lateral roots were
located parallel to the soil surface. In H. rigidus plants, the underground part
was represented by a branched rhizome with thick roots. There was a large
number of lateral roots. Part of the lateral roots spread in the soil layer with
a bend inward, branching and forming a dense grid of small roots. H.
nuttallii plants had a branchy lignified rhizome with a small number of lateral
roots. There was a thick and strong main root. Almost all lateral roots were
perpendicular to the soil surface. H. maximiliani plants had a woody rhizome
with a thick and strong main root. The root system had a large number of
secondary roots. Part of the lateral roots spread in the soil layer, forming a
dense grid of small roots. H. tuberosus plants were characterized by a
branched rhizome. The root system is powerful, the roots penetrate deep
into the ground. The main part of the underground stems (stolons) is located
at a depth of 20-25 cm, where numerous tubers with bulging buds are
formed. It was established that the underground part of Helianthus
salicifolius, H. maximiliani and H. tuberosus had the greatest mass. The
underground part of H. mollis and H. nuttallii was 3-4 times smaller in mass
compared to the above-mentioned species. It was established that the
species differed significantly in the content of organic substances in the
underground organs. The largest proportion of organic matter was found in
the underground organs of H. tuberosus species plants (77.50%). H. nuttallii
and H. rigidus had 10-15% less organic matter in their underground cells
than H. tuberosus. The smallest amount of these substances was contained
in H. mollis, H. maximiliani and H. salicifolius. In their underground organs,
organic matter was almost a third less than that of H. tuberosus. The
biochemical studies performed showed that the Ilargest number of
monosaccharides was found in the underground organs of H. tuberosus and
H. nuttallii, and a little less in H. rigidus. H. salicifolius, H. maximiliani and H.
mollis had almost half of them. Each species was also characterized by a
different proportion of free sugars. Most of them were in H. rigidus. H.
mollis, H. nuttallii and H. salicifolius had a high proportion of free
monosaccharides. And the smallest number of free monosaccharides was
found in H. tuberosus and H. maximiliani, which was 6-7 times lower than H.
rigidus. Based on the difference between all monosaccharides detected and
free monosaccharides, the largest amount of inulin (about 9%) was found,
as expected, in H. tuberosus. Close in terms of the amount of inulin to H.
tuberosus was the wild species H. nuttallii (about 8%). H. rigidus had
significantly less (no more than 6%) of this reserve substance. Wild species
of H. salicifolius, H. maximiliani and H. mollis in their underground organs
contained only 3-4% of inulin.

Key words: sunflower, perennial species, underground organ, morphology,

organic matter, reserve substance, inulin.
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