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var. nichollsii
7 Lindera communis Lauraceae 1958 61 3 3,7 7x23 5,08 x 7,75
8 Maclura tricuspidata Moraceae 1937 82 15 4 16 x 20 5x3
9 Magnolia figo Magnoliaceae 1903 116 17 6 10x9 9,0x 1,00
10 | Prunus serotina subsp. Rosaceae 1972 47 5 5 21x 29 8x3
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- BMO0oL BoOBOGHIOO XIN30QI3 P3)30L0d;

- MOEOoL oMHB0EHJOOL BOHOL 3OM39LO;

- 3M®OEoL BOEOL ILILOME0.BMMEGOO0 VJIYEMOL LOYYEYMmGoE Lobgl;

- B3Ol GIOMS 33w (iLfIYgoLo, Fsllowy®mo, ILILOYEO);

- 3Mmo™ 3396 (Lsfigolio, dslioy®o, LLBLG™MEO).

29696530990 MmMYsbmgdols ob6300m56Mgds -

- 2969653090 330603930l dYM3Y;



- 39696530000 33060900l godes;

- 43530¢Md0L OLHYOLO. 53 BoBSTo 500b0dBYdS 30M3060L FMME3WYdOL goblboo;

435300l sLOLEOYIEO. KSTOL BMOMWH3900 S 3306033060L MO IdO F306909;
Bogmazols go0mbolizzs;

Bogmaxzo o30L Bzgoem Bmasl s¢mfg3L;

Boymagols LOvyero dmdfoggds;

dmaHoxrgdwo bosgmagol Bsdmi3gbs, mglicrols 4o8693s.

15330930 LobgmdgdoL BOEOLS s J9B30MMYOOL MO30L9dM9dgd0L Bggbo 5 -
Parosbo ©s33060390900m s JgLHogwom sYgbowos, M olbobo 39393°30M0 @
396965300 496300560900l  yzgews FoBol 9630 I3MMEI®© 2906, Dmaogdm
Fomobl M3000 9Bsbegdols Mbstoi 30 Qobbos (Akebia quinata, Stauntonia hexaphylla,
Maclura tricuspidata), ©53 §5605&930)00 533300l 5B396909w0s.

15330930 Md0YJBHJOOL BOEOLs s 23630MMPOOL MsgolgdMmYd9d0L dobggom
390dangds 958m3ymo 4 xMio:

I xa9530: Lobgmdgdo, G®MIgdoE MbH35 bogmeaLbIMOSOHMOL s 0dEg3s MZ30bIMYLIOL
o6 00mboyo®l: Maclura tricuspidata, Stauntonia hexaphylia.

II. xamxyo:  Lobgmds  OHMIgeog 0300560908  M300b65mgLo®l,  oaod  LLEGSE
Bogma3dbbdmosemdl. Akebia quinata.

III. %a9x30: LobgMdYd0, MO0 b3 BoygmRALLIMOIOMBOL, BoaMd MZ0MBIMGLHOL s
50mbogo®l 96O 0gomoMqdl:  Illicium verum, Leptospermum scoparium, Leptospermum
scoparium var. chapmannii, Leptospermum scoparium var. nichollsiii, Lindera communis,
Magnoliafigo, Schinus tereninthifolia, Psidium cattleianum, Stauntonia hexaphylla.

IV. %3m330: Lobgmdgdo, GMIId0E b3 Y43930mdL,  FogMsd JgsMgdom bLLEe©
Bogmaadbbdmostmdl: Akebia quinata, Doryphora sassafras, Prunus serotina subsp. capuli,

4m®Eob BOOoL 390m0m©ol dobggz00 990dwgds 499m3ymm 3 XaIBO:



I %29980: LobgmdYdO, HMIGWMSE SHILOIMYGOM Y mMEHOL BOHOL MO gMomeo: Maclura

tricuspidata Doryphora sassafras 5 Magnolia figo, Psidium cattleianum.

Maclura tricuspidata 4eom®@ob 30603900 DO 0{)ggds oBoxgbwmwby, BOOL 396H0Mm©O
9m0353L 89 gL, BgmMg 0fygds Bogbmwol d9-2 Y3930 > FMO3MYOS Fgdm@mdols
30639 ©93500530. BOOL 39HOMEO - 65 MYs. Doryphora sassafras 4eom®EGHol 300390
DM 0g9gds oBoxzbmw by, dgmmg 0fygds Bogbmeols gmmg bobggzs®do.

Magnolia figo g4m®Gob 3060390 BOHES 0fjygds 53M0OL 30039 Y390 O
00530905 03w0olol 30639 ©Y39sdo, BOHEOL 39M0Mm©o dMo3538 90 L, bmwwm
g4m®Gob dgmeg BMEs 0fygds 03cmobol 30039 Y3950 S 8M3MYdS  5330LEH™ML
9969 ©93505d0. BOHOL 39MH0Mm©O 34 Y.

II xamx0: Lobgmds, GMIgElbsg sbobosmgdl gumm@ob BMHol bsdo dgMomeo: Lindera
communis - 300390 0fygds  53Mmowol JgMEg 93550 s AMIYEJYds dsolol dgmey
09390597. 830609 99b396900L 9999 03wolol FgmMg Y3530 0fjygds BMHOL Jgmey
39600 5 3MIJYds 530LEML FgMMg ©93505F©Y. ROM 3069 d9L3969d0L T9dwgY
199GH9ddMOL FgMO ©Y390B BGOOL Tgbsdg 39MHO0MPO 0fYgds 0o WISbEIMYd0m MO
030 990099 §Ywgds. B39 gdcm030 wobwgMol b39a9B30M 39M0MEOL bsbYMIW03Mds
128 gl 895009b0.

III ¥amax30: LobgMdgd0, HMIJME SHILOIMYIL YarmOEHoL BMEOL MfHy3zg@o boby®dwogo
396Gomeo: Akebia quinata - 4eom®EGHolL BOHEOL boby®darogmds 161 g, Illicium verum -
110 ©wy, Leptospermum scoparium - 168 ©©q, Leptospermum scoparium var. chapmannii -
172 ©wg, Leptospermum scoparium var. nichollsiii -171 ), Prunus serotina subsp. capuli -

155 oy, Schinus tereninthifolia - 213 oy, Stauntonia hexaphylla- 233 .

1533093 M309dBHJOL SHBILOIMGIL BTN, 5O FoBITRLMWOL, AoBoRbYIOL,
BoxgbmEol  Y4z3930wMds.  Y3530¢Mmd0L  3gMHoMmEOl dobgzom dgodwrgds odmgymo 5

X39950: I xa980: Bs0msMTo s 5O 45BsxbMwbg dmygzsgzowyg Lsbgmds Doryphora



sassafras. 43530¢Md0L boba™Md0gmds 995096l 96 L, TsLoYYMHO Y3530 MdOL 3030

0909630l IgMm69 093500590 s J>MEHOL 3003900 ©9350T0o.

II xauxo:  a0bogbwmwbdg dmyzsgoyg ULobgmdgdo: Akebia quinata - ¢35300mdOL
bsbaMd0g3mds J9o9bL 38 gL, FsLoEO Y3530eMdOL 39MHOMPO 53G0Il dglady
Q039Wdd. Lindera communis - 43530@0md0L bsba®dwogmds F95009bL 39 ®gL,
435300md0L 3030 93GOWolL dgmeg ©939ss,  Magnolia figo - 43530MdOL 39OHOMOO
9mo3ogL 49 Mg, Yy3530emdol 3030 doobol dgmeg 939ss. Prunus serotina subsp. capuli
43530 MdoL bobaMdewogmds 99opbl 44 ©©gl, FoLoMEO Yz3530Mds 03boLoL dgmeg
939005005, Stauntonia hexaphylla - y3530Md0L boba®I03mds 49 ©Egs, dsLowGO
43530 53MH0OoL IgMEq ©93505T0o.

III %aMx0: 30Boxgbmmbg s Bogbmedo s Jgdmymdsby dmyzsgzowg Lobgmdgdo:
Leptospermum scoparium, Leptospermum scoparium var. chapmannii, Leptospermum
scoparium var. nichollsiii ,  43530¢Md0L 300390 39MHOMEOL bsbMA03Mmds 72 ML,
99500990L, bowm  dgmeg 39Hom©o - 59 ©EgL, JsLoGO Yzs30wMmds 0360LoL Tgmeg
093905005. Maclura tricuspidata - 4353000l bobaMderogmds 122 gl 99w qbU.

IV xamgo:  bogbmwdo dmyzsgog Lobgmdgdo:  Psidium cattleianum - 43530¢0md0L
bsbMmAwogmds 38 L 9o gbL. Y3930MdoL 3030 0360LOL FJMEY Y390 S
03wobol 306M39¢ ©935s80s, Schinus terebinthifolia 43530cMdOL bobaMdeogzmds 46
M9l 9959bL. AoboMHO 439300Mds 0360L0L Fgmeg 939sT00.

V %a9go: bogbmedo ©s 990mymdsby 0myzegowg ULobgmds: Illicium verum -
4353000l boby®mdeogmds 192 gl d9opqbL. dsLoOO Y4z3530Mds 5330LEHML dgmeg
©93505d00.

43930 MdoL bomolbol dobgzom 450moymags mMo xama3o: 1) mbgs dmyzszowg
Lobgmdgodo: llicium verum,  Leptospermum scoparium, Leptospermum scoparium var.
chapmannii, Leptospermum scoparium var. nichollsiii, Lindera communis, Magnolia figo,

Maclura tricuspidata, Prunus serotina subsp. capuli, Schinus tereninthifolia.



2) LobgMd9d0, GMIJP DS Y3530eMdOL boMobbo s®ol Lodwswm: Akebia quinata, Doryphora

sassafras, Psidium cattleianum, Stauntonia hexaphylla.

15330930 LsbgMdYdOL Y3530¢MdS

(2015-2020 £%.)

gb®oeo Ne 3

Ne Lobgmdo 1593530009 3306 GO0 943530QMdS 43930 MBOL | 43530MBOL
boba®do boMolbo
3005
I 3g60m@o II 3g0m©o
doboryMo 290wo [ @oLofy.  [ooLabG. | @ULSE. QLS. 09
0935
1 Akebia quinata 25.03 12.04 10. 04 10.05 38 Lsdmonm
2 Doryphora sassafras 18.10 7.01 7.01 13.04 92 LodwmoEm
3 Illicium verum 13.05 15.06 12.06 23.12 192 0o®oo
4 Leptospermum 23.09 2.10 5.10 16.12 10 .05 7.07 131 Jo®oo
scoparium
5 Leptospermum 23.09 2.10 9.10 16.12 13.05 15.07 131 05050
scoparium
var.chapma
nnii
6 Leptospermum 22.09 6.10 9.10 16.12 13. 05 15.07 131 35000
scoparium var.
nichollsii
7 Lindera communis 5.03 27.04 27.04 15.05 39 05050
8 Maclura 21.04 10.05 14. 05 14.09 122 Jo@oo
tricuspidata
9 Magnolia figo 7.03 20. 04 20. 04 7.06 49 35000
10 Prunus serotina 8.04 19.04 19. 04 29.05 44 05050
subsp. capuli
11 Psidium 12. 04 4.06 4 .06 12.07 38 35050
cattleianum
12 |Schinus terebinthi 5.04 20.04 20.05 5.07 46 3500
folia
13 Stauntonia 7.03 20.03 29.03 5.05 43 Lodogsenm
hexaphylla




1533093 LobgMBMS BoyMmxAlbIMosmMBdOL F9z35U900LL oYIBOE s, M B39b0 330930l
309943H900b b5gmzALHBAMOIOMBS SGOL LESdO0EIMHO s baMobbo Ls3doMm© Forso.

B5gmxdbbdmosm@dol  bsmolbol dobggom 390dwgds gsdm3zygmm 3 X3MRO:

I Xamx0: Lobgmdgdo, OHMIgwms bsgmxzdbbdmos®mdol bstolbo sMol bsgdsm Fomswo:
Maclura tricuspidata - 65594mgdlbdmose™mdoL boby®Mdarogmds 89oy9bl 74 mgl. dsbowy®o
Bogmxzdlbdmosmmds bmqddmol 30MH39w ©g3ssdos. Ilicium verum - 6594mgdlbdmos®mdol
bsbaMdeogmds 161 gl 8950090L. dsLomMo Boymaadlbdmos®H@mds Boxboendo, sa30LEHML
d9me9 93505005, Leptospermum scoparium, Leptospermum scoparium var.chapmannii,
Leptospermum scoparium var. nichollsii - b54mgdlbdmos®mdol boby®deogmds 134 eql
9950096L. sbomEo Boymndibdmos®mds 03bobol dgmeg ©935od0s, Psidium cattleianum -
Boygmazzdlbdmos®™dol bobyMdwwogmds 56 @egs. dsbomo bsgmndlbdmos®mds md@madcmol
3969 9350580, Schinus terebinthifolia - 659mxzdLbIMOsOMOOL bobaMA03Mmds Fgo0bL
62 9L, FsboMO bogMmELLIMOsMMdS bmgddMOL IgmMg 93500, Stauntonia hexaphylla
- Bogmazdlbdmaommdol bobyMdwrogmds 89sagbl 48 L. dsbomGo boymazdlbdmos®rmds
MdGHMIdOOL FgmMg ©)3505d0s.

II %auwxo: Labgmdgdo, MHMmIgems 65gmEdlbIMosGMBOL bsMolbo Lbsdwswms: Magnolia figo-
65gma3aLlbaMosMH@MdOL bobaMdeogmds d9o9bl 48 gL, dsLomOo bsgmuALbIMOSOMDS
L9JBJIdOOL IgMOg ©9390530s. Doryphora sassafras - bsymgadlbamosmMdOL bobaMmI03mds
38 mgs. 35L0OO b5gmxzALbIMosMMdS 03¢olol Igmeq g3s5sd0s. Prunus serotina subsp.
capuli - b59mxzdbbdmos®modol bsba®mdwogmds 32 Egs. dsbowGmo bs5gmgzdlbdmos®mds
030olob dgledg ©93905T0s.

IIT xam9x0: LobgMds, G@Iols  65gmBALAMOsGMIOL bsMolbo ©sdsmos: Akebia quinata -
BoymazzalbdmosmH™doL bobaMderogmds 43 gl d959bU.

59303 s 65gmRaLbIMosOMdOL BM3MI 35090L dmMol 360d369cm3zs6 ooyl
500938 Bmyogho Lobgmdsdo: Akebia quinata (58 ), Maclura tricuspidata (64 ),



Doryphora sassafras (37 ©©g), Lindera communis (73 ©9), Psidium cattleianum ( 39 ©©9).
Schinus terebinthifolia (57 ), Stauntonia hexaphylla (32 ©©g) ©d Illicium verum (33
QQ)-

53303 ¥s bogmRaLlbamosm@dol Bp3m e 35gdl Incmol d30Mg@ dgeyqgmdl 8999
93DMEHNO bg-839bs69qddo: Leptospermum scoparium (21 ©©g), Leptospermum scoparium
var. chapmannii (9 ), Leptospermum scoparium var. nichollsii (7 ), Magnolia figo (20
©QQ), Prunus serotina subsp. capuli (15 ).

gb®ogo Ne 4
Us33e930 Lsbgmdgdol bsgmgzdlbdmostrmds
(2014-2020 §.%.)
Lobgmdo Bogmazols gobgomatgds Bogmazzdbbdmostcm
Ne 00l badolbo
sbofigolbo | AsbowmGo | sLOLOYY
o
1 Akebia quinata 7.09 5.10 11.10 QB0
2 Doryphora sassafras 1.07 20.07 8.08 LodwgoEm
3 Illicium verum 12.07 16.09 20.12 Jo®owo
4 Leptospermum scoparium 23.05 13.06 3.10 95050
5 Leptospermum scoparium 24.05 13. 06 4.10 Jo®oo
var.chapmannii
6 Leptospermum scoparium 24.05 13.06 3.10 Jo@oo
var. nichollsii
7 Lindera communis 19.09 5.10 26. 10 Jo@oo
8 Maclura tricuspidata 22.09 5.11 2.12 Jo@owo
9 Magnolia figo 30. 08 19. 09 6.10 Jo@owo
10 |Prunus serotina subsp.capuli 8.07 26. 07 9.08 L5Fmom
11 Psidium cattleianum 18.08 12.10 2.11 95050
12 Schinus terebinthifolia 10. 10 24.11 11.12 oS0
13 Stauntonia hexaphylla 22.09 2510 9.11 L5Fmom




53303 s bygmxzdlbdmos®Mmdol D3 350q0L Imeol dzoMgo dgMygmdl
390009y 93bMmGHYdd0:  Leptospermum scoparium (21 ©©q), Leptospermum scoparium var.
chapmannii (9 ), Leptospermum scoparium var. nichollsii ( 7 ©wq), Magnolia figo (20
©Y), Prunus serotina subsp. capuli (8 ©©).

530 III. Bs33emg30 LabgmdgdolL 9bgMo30mo gsdMmszegdol 99wgagd0

b533e930  839gbsggdoL  MBEHMygbgHIo 30dmoymxys mmo  3o3wo:  LGvmeo
(39630056900l 303000 9306 b5gMBRALLAMOIOMBITWY) s Fer0GO. 2ob30MMGOOL
UOME  303wdo  odmogmxs 3 39MHoMmEOo:  sBIbEBMGmO,  FobsygbgMogorwo Qo
396965300, MHMIgwoi  dmoEegl  sbs3MOdMm03  9BS390L, 9339060  2odMEmBgML
dmOBMEMPOOH0 s Bgbmwmyommo  Bodsb-mgolgdgdom  (Tkauyk....2004:  2-8,
ITporomosnos ....1973: 100-102).

WsAHPbGHMMo  3gMom@ol  Jgbfagerol doBboom  1y33eg30  MB0gIBHIOOL gl gdoL
39360m39058  3509MHIMYdOm  3Mengd30sdo MUY bogmxzdlbdmostg Lobgmdgd0sb.
©3m9Lg  Dogbmdo s T9gImEymBom  sbodgyMm3zgdo  MILEJO0.  I0MIGLY
IBNOME0 4OHMBEHOL 3063900 (MEbggMgsd0), B3RS WE 33wgd0DY, GHMORBOD ©
39600GH00 39X IO doffsdo ( 3OM3mOmEoom 1 foo Gmmxo s 1 fowo 39ME0dEo).
3693969605300 BoBs  FMmo3ogL 4 sbS3MIMOZ  39BHIYME0sL: 1. 50dmbsigbo. 2.
09939600 MM0 7sBs. 3. 0805@IOO BoBs 4. 30MH0b0IEO Gobo.

50dmboggbo BmmMgdol s dgocmg Dmdol az9Mm©omo  B9L3gdol  HoMmdmddboo
390l 0993960 EAMToMGMdsdo. 0993960 MMmO  BsBol  EOH™ML  bgds
0gLEbMAIOOL 330300905, 8909y MBIMB 093960 MEO  FmmEgdol  BMmds
0D, YmOEOoL BOES s J9bGHMGHIS 06EHBLOMEO0s, 3396569 ool 0dTsEwEE
0350500. 50 goBol MgLEIBYMHPIOOL  A5IEOBI-gobsbergds bgds MBOM oo HBmdols
Jmm»bgddo, 00535 MOMwo  BsHosb  3gbotg ool  goGyobowymo  sbvy
BOLOWWOo d396sO0L  BsBsTo, MMIgLsE Ao9Bbos  BOEILEOWMWO  F3gbsGolsmzol
535b5L0sMYIGO FMORBMEMA0, 3939HOG0S> 39DgMo30s.



15330930 ™d09JBHJOOL  MgLEOL  5MAM(396900L  bosGolbbo  ©obsdozs ImEgdmeos

3b®odo N5,
gb®ogo Ne 5
15330930 LsbgMdYdOL Mgliewols 5¢8m39bgdol obsdogs
Lobgmdo 09leEol | glegrol | smgl o©dmboigbgdo bdmM39bgd0 | 500m3969d0L
(M50gbm 39039 ol O™ BoGggeo | dsbovy Lodm Loogzols bstolbbo %
do dob (OTe) e LoFoMm
/650l | @6 O™ /ey
Leptospermum 200 12. 06 25.10 24. 03 17. 04 8.05 121 78+2,7
scoparium
Leptospermum 200 12. 06 25.10 24.03 17. 04 10.05 121 70+3,1
scoparium
var.chapmannii
Leptospermum 200 12. 06 25.10 24.03 17. 04 12.05 121 70£2,5
scoparium var.
nichollsii
Lindera communis 200 13. 07 25.10 13.03 19. 04 13.05 62 69+3,4
Maclura tricuspidata 200 2.11 24.03 5.04 30. 04 4.05 20 90+3,2
Magnolia figo 200 6.10 11.03 5. 04 17. 04 12.05 25 70+3,1
Prunus serotina subsp. 200 26 .07 25.10 24.03 8.04 7.05 121 30+1,1
capuli
Psidium 200 14. 10 25.10 24.03 9. 04 12.05 121 85+2,4
cattleianum
Schinus 200 22.11 24.03 9.04 24.04. 6.05 16 20<1,3
terebinthifolia
Stauntonia hexaphylla | 200 18. 10 25.10 24.03 17. 04 30.04 38 80+2,7
OmamO3 3BO0wosd N5 RobUs, 15330930 Lobgmdgdol  ;mgligols

360 3H0mdol dgbfagerol 99gRo© ©IYIboE0s, MHMI  0glerol 5Mdm396930L

3M95803096G0 15305m@© FoLoe0s. MILEOL LHOIRO 50dm396900L MBI 2odmoMbgzs

Maclura tricuspidata ( 20 ), Schinus terebinthifolia ( 16 ), Stauntonia hexaphylla ( 38

©O9), 9900wgds godmgymom Lobgmdgdo,

MMIgwms dmbggbgdol 39MHom©o F9sMgdom




bobaMdewogos: Leptospermum scoparium, — Leptospermum scoparium var. chapmannii,
Leptospermum scoparium var. nichollsii, Lindera communis, Prunus serotina subsp. capuli,

Psidium cattleianum.

0gbeol  5©0dMEgbgdol MbsGol dobgzom Tgodegds odmgymo  50dmEgbgdol
95050 bs®ol dJmbg gabm@gdo: Maclura tricuspidata (90%), Leptospermum scoparium (
78 %), Leptospermum scoparium var. chapmannii (70 %), Leptospermum scoparium var.
nichollsii (70 %), Psidium cattleianum (85 %), Stauntonia hexaphylla (80%), Magnolia figo (70
%), Lindera communis (69 %). 5030396900l Lodwoeom ¢bs@ol dJmbg gabm@gdo: Akebia
quinata, Illicium verum (40%).

50dm396990L 050 MbsGol IJmbg gabm@Eogdo: Prunus serotina subsp. capuli (30
%), Schinus terebinthifolia (20%). LEGHSGHOLEGHOIMMO BMby3999d0 To390E0 0gbs
©oL39MOLOMEO SBsEOBOL IgoMPOm (EMB3GHM30.....1985: 351; A9GsL03060...2010: 206).

93GHML3gMHIMTo 15300 MO39 LodglbzsMd0M BMHPI-ob30MIMGdOL gmEg (gl
09305 39696030 RsDBsdo,  QLoodo  gobgz0meMgdols  Fgbodg Pl
BogmanalbamosemdlL, Bsabmos  gobgz0msMgdols dgbmog ol Bg30s  29bgMogome

5359580, 943LBMM0s68s LZOMBEHMb0sd Fgbmog Hgarl ogzsgows.

0530 IV. gmg@Bgogdol 8993339 mds Bs33e93 9am@GHNG Lobgmdgddo.

d93bogMH Mo 3393900 939696 gms  d0MmJ0dosdo dsMMIoL dMEHb03MG domdo XX
L3960l 30-056 ergddo oofiym. sg sMLgdMeEds Lb3zoalbgs ama®onowmwo fomdmdmodol
939656099005 29653 MMMGOME YOI PIdS @S 06EIOGLYOS 25FM0f305. 9390gd03MU
dmOOL 3geg®ol (1874-1945 §f.) 99835L9d00m, dmEsbozol bbgsolbgs bgg®mdo dmmgsfg
39300gHDomM30L  BoMTol  dMFHIBOIMMO BP0  2oblo3MMMYGO0m FOEIG  LadgEboghHm
05BOL FoMmBMoygbs 965 FoOEM 3MLEBHLIdFMMs LogM(3930, Mg Joger 93M™3sdo. o7

005 (30U 390 MR ML bYI¥EOM303990 BEMOOL dglHogwrs ogm Jgbodwgdgero.



QIO AT Ty IULe) dzgbst9gdom 2396L5 3OO GdOM d0M0s  35MEOLYdOMS,
doMEGHOLYOOMY, IBBOLYOOMS, 33035OMBOLYOOMS MK SbBOL Fo@dMIsyqbergdo (CympyHos
...1972: 88-100; Amaes ....1957: 69-90; Wilker ..... 1999 ; Douglas....2001:11;
Baccepmas...1939: 10-12; Bynbo....1934: 42-44; Yamaguchi....1982: 4-7).

9 93DMmGHJO0  0bEGHOMM30609000s  Bbgoilbgs  29MmAMIR0I-BEMEOOLEWO
m@dosb,  goblogmmegdom  dmbgdcmoz0  gmgMm3zsbo  Bgmgdo s  L3gd@cmol
00MEMYO)MH0  5JBH0MOMOOL IJMmbgbo 56056, 53w9gbgb 9b6EH0T03MMdM, sbEH0Z3060,
3b6G0xnMbao0Me  dmddggdsl.  goghmgzsbo  Bgmgdol  3Mog@0ldmeds  3sdmygbgdsd
3965306035 0bGgMHgo g0gHbgmMm3z560 839bseggdol d0dsmm s godmofizos 3393930l
530 JOMDS.

9Jb3960396GH B> 3393903 OLOZEgE  LoJoMM3gwml Mgombyew

JOMA5BHMaMoxn0mw  396¢®do  ©oy39bToMrs 53900065 1533w93  md0gdEgddo
90096Bgmgdol  999339emds 5390l Be30LB30MH9mTo  5@I3GHOE00L  306MHMdJOT0.

990m33wgmos  Doryphora sassafras, Illicium verum,  Leptospermum scoparium,
Leptospermum scoparium v. chapmannii, Leptospermum scoparium v. nichollsii., Lindera
communis, Magnolia figo. gogHBgM3z960 by gMEoEd gmgMBIMdoL godmymaols
5096089  FgomEo  godmzoygbgm:  30OHMPOLGHOWIEo0L,  domowo B30l
1390 R00EMOM0 gduBMsd3ool (06gMEHMWo s06MH9d0m) S GHOGHMOMIdOL  TgmMmEYdO.
9009OBgMGOoL  MHoMm©gbmdMH030 999(3390Md0L  sLOAIBI©  BHOoGMOMIOOL FgNM©OM
96535 x M50 3300935 BIBHIO®S 393939300l Bb3osolbgs 3080 dymay gybmGgddo,
33GML3gMHIMAoL  BmomEdo, bsgmxzdo,  WgdGH™ML3gMTNTol  Lobglbgzomds Bs3dsbols
RmomEdo, bsgmgdo, @ad3@mL3gadwmadol Labglbgzsmds bobmwmol gmmmedo, bsymgdo,
0500560L  Boygmxzdo, MOOBMOMIL Fmmmerdo,  @obgMsl  bsgmado s 0glierdo,
959bm0osL yzs30endo.

9009HHgdoL  Bowowo  FgdE39wMmds  sMmOL  g3GHML3gMdMdol  Lobglbgzomds
Bs30s600 (Leptospermum scoparium v.chapmannii), Ubgs Lobglibgomdgdmsb dgsMgdom,
gmomnwo  0,1533 + 0,005 % 90gHbgml 99o3egt,  3mEbobgdmeo  WwgdG™L3gMINTol



(Leptospermum scoparium) goommeo 0,065 + 0.008% gogHbgml, gdEHmbsdg@dmdol
Lobglibgomds bobmeobl (Leptospermum scoparium v. nichollsii) gmomeo 0,065 + 0.007 %
90090BgmgdL 9039396. 50L60T65305, GMI gmIMHM3560 BgMGdom F9EIMIO00 OIS
396965300L BsBsdo Iymxzo WgdBML3gMIMdo. GHoGMmoMmgdol dgomo - gmgMbgomol
3W03M0D0EMHo 35360608 30OHMEoBL 35HoMTMGdom FoM0dse35L Bgdmddgwgdom,
0530L¥RB  dEYMISMGMdSd0 IYmxo goghHbBgmo 0GHoEGMGOS  dOMIsGHIWO M9odEH0300m
(buo-xummueckwue....1972:  194-196). 9gomEol  sO®LO  F9gdymddo  dYMIMYMOL:
5913053900 BMEgdol FoLoLAYD 00gdgb Lobxgdl FH9gbosbmdols s gmgMbgomols

3993390 Md0l L YIBS.

©MOO0RMOL  (Doriphora sassafras) gmomeo - 0,124 + 0,02% gogHbgob 99033V,
3905609800 o005 9MIOHHBYgOol 899339 ™ds 890MmEAMT0m  SPVJIM  BMoOMETo.
0500bol (icium verum ) bsgmgo - 0,0657 + 0,006 % gogHbgml, wobwg®sl (Lindera
communis ) bsymgo 0, 5474 + 0,06 % gogHDOINL, Joabmerosls (Magnolia figo) y3s5300
1,078 £ 0,03 % 9o0gHBgmgdL 99039396 (EbGOEo Ne 6).



gb®owo Ne6

153393 Lobgmdgddo Go@®moMgdol dgmmom dowgdmeo gogaBgmgdols

099933390 ™ds.

939696M0L OLabYEgdS 90096HBINO0L MM bmdMoz0 993390 ™mds %
BOOOOO Bogmao 4353000

Doriphora sassafras 0,124 £ 0,02
Illicium verum 0,0657 +0,006
Leptospermum scoparium v. 0,1537 = 0,005
chapmannii
Leptospermum scoparium 0,065 + 0,008

Leptospermum scoparium v. nichol{ 0,065 + 0,007

Lindera communis 0, 5474 + 0,06

Magnolia figo 1.078 £ 0,03




33boligd®o 9g3EML3gMHAMA0L BMmEol, d3¢0sbol s B3gMEgdMogzo eobgmsls
Bogmgol s®mIsEmeo 3083¢rgdlols domgds

bo3garg3o Lobgmdgdol Leptospermum scoparium gomomemeools, [llicium verum o
Lindera  communis  Bogm®@ol  s®MIsGHmeo  30m33egdbol  Jowgds  bgdms
300OMEOLEGHOWSE00L  dgomeom. 70 aMsdo  bgowo  gmomwo  ©s  bsymago
(5dm3053900) 200 A §9gowmsb gemo© o3EIOMPS 3MEd580. OLEHOWSE0S
900@0bsM)Md©s  3¢09396%x9M0L GH030L 835M0BH00 (LMo 21) 1 Losmol QsbTogEMdsdo.
30bgblocmYds 308E0bIMYMDPS 30MINWS30MM0 MYMTIMVBESGH00 SVFMMZ0 53035600
GHdmol  3Hgd3gMedes  dgoygbs  0,0°C.  dowgdmmo  goghbgomol  33g39d0
3°6bmOE0gw©s 6-3933960mgdlEHs06M900L s (396GHM0RMRMYdOL (2 oo 1350 d6/fo)
3990092. JOMI>GHMMox3060900L 99939Mmdom Jowgdrwo 3md3mbgbgdol 0gb@oxgozsE0s
39b6bmM 309 s (36Mdowo dgygboemdol dJmbg 60dmdols Imbs3g8gdmsb Fgacmgdom s

5039600 0965 BMOMEol s Boymazol sGMBs@ o 30m33egdlol dgaqbowomds.

1 .

LyE. 10. gogHBgoL Jogds LO. 11. g3GHML3g@maol Bs3zwrgzo bodwxmdo
329396%900L 390mEo.



3 3boligd®o 9g3GHML3HAMA0L BMMEIOL, dsosbols s BzgrEgd®o30 eobwgMmals
Bogmgol goghBgmol 33¢935 39BMMO JOHmBs@maMsgoom

30OMEOLEHO0E05300m  Jogdmwo  3m3bolydcmo  g3GHMmb3dgmdmadol  FmmEob,
05@0560L s B39 gdM030 obEgMOL bogmuol gmg@bgmol 33wg3s 4obbmME0gw s
239O0 JOHMIsBHmyMmoxzolb (TRACE™ 1310 Gas Chromatograph - Thermo Scientific)
L5dMOgO0m.  JOMISGHMAMIBOMYOS J0IEODIMYIMO©S  JOMTGHMYMOIRBOME  3530EOW)
394D - SGE BPX5 Capillary GC Column 30 @ Log®dob, 0,25 93 o0sdg&H®ob s 0,25 930
wd6o30  BoBob  boforszgdol Bmdom. MdMog  Bobol  FoMdmoygbs 5% Phenyl
Polysilphenylene-siloxane.

B396L 3096 JOMoGHMYMR0IMo 33eg30L 9900939©, g3EHML39HMAOL BMMEOLYE
30090 909OHHBYOL 9995096580 sB0JL0MYOMEO 065 22 3:83mbYBE 0. 5BsmYsb
0©9bGH0B0E0MYOMOos 8. 39MHdmo: a-Thujene 0.955 + 0.03 %, Geranyl acetat 0.585 + 0.02 %,

a-Cubebene 1.710 + 0.06 % , a-Copaene 6.717 + 0.24 %, B-Elemene 23.238 + 0.81 %, Menthyl
acetat 3.307 + 0.12 %, a-Sellnene 0.855+0.03 %, Dehydroelsholt 11.556 + 0.40 % (gb&ocro N 7)

(mvolt)
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9.86 19.719 (min) 29.579 39.439 49.298

bOHS0 12. 93EHML3gOHA0L BMMEoL gmgHBgmol GC JOHMTo@My®ds.



gb®ogo N 7

@933 ™L3gMH3MaoL Mool goghbgmol 3m33mbgbEmMo dgdsagbenmds

Peak Number Ne Peak Time, Component Area,
(min) Name %
1 8.505 a-Thujene 0.955+0.03
2 23.140 Peak 0.643+0.02
3 28.640 Geranyl acetat 0.585+0.02
4 29.950 a-Cubebene 1.710+0.06
5 31.845 a-Copaene 6.717+0.24
6 32.265 B-Elemene 23.238+0.81
7 33.280 Menthyl acetat 3.307+0.12
8 33.590 a-Sellnene 0.855+0.03
9 34.475 Peak 3.296+0.12
10 36.210 Dehydroelsholt 11.556+0.40
11 36.465 Peak 12.321+0.43
12 37.215 Peak 4.214+0.15
13 37.485 Peak 8.568+0.30
14 37.865 Peak 2.273+0.08
15 38.730 Peak 0.816+0.03
16 39.840 Peak 55 3.049+0.11
17 40.060 Peak 3.070+0.11
18 41.675 Peak 1.794+0.06
19 41.880 Peak 0.924+0.03
20 42.220 Peak 58 2.054+0.07
21 42.845 Peak 59 4.749+0.17
22 42.990 Peak 3.307+0.12




0500)3ob dMFHIB03ME B50do IMDBIME g3EHML3YMHTNToL FmoMETdo gmgMHHgmgdols
509bMdM030 > M30LMIM030 SbsEoBol Fggys 803009 IMbMEHGM3969d0L ©s
LgLd3039M396900L FgMmgmeo gogHBgMYdo. sgm03g JMIHDIMNYGOO  CMFIXODBYOME0S
3500 @mboll  PO©Oomgmom  dmbBsm  9gaHgddwsmgddo.  s193g  IMbmEHYMH3gbgdom
900@M0  gghHdgmo  Ogaombws  ™A0bbGHMG0s  3MbdMwol  BOHowmgmom
3OLgdME  Wg3BML3YMTNTgdT0o.  MIoboMYOL  9B39MgdMO30 Bgmo  dgMmsborols
539B9GH0m.

o 096605 3339006050 godmboB o  sbE0dsdBHIM0Mwo, 9BEGH0300MlMwo
30090900 20 -x96H MROM IW0JHO, 30O, FoRIOMNIPO BHMOOE0wo Bsols bols
9096BgoL. 5938 LobosdMZbM SOHMBsG0. 259m0Ygbgds Lolmbmdo 4BgdoL L9350 Jd9OOL
Lo93MbswmE:  ¥OMbJoBHol, s 5.d. dobo godmygbgds Tgodergds d96m09d0U
©9b0bx9J300bsM30L.

d9L560dbsg0  9BEHOLY3BH03MOO 30190900  L5TNOEIGOIL  435dgAL  JOIgOHBYO
399Mm3094gbmo  Wsdqdol, sdHzt@dols s iy meols BsdzOboswm, 2oblszmmcmgdom
obgo 899dmbg9390d0, MHMLs3 TgbmOE3gds bgws d08ObsGMgmdL. ol dsdmomBgzs
36¢030L3Ho30bmMmo M30L9390000 S SBMIMEGIL 5 gMRO0L [o®dmJdbsl. godmoyggbgds
dP9M900L 6530960l s sEgMHRO0MO A5FMbIYIMOL EOML. g3EML3gMHTMoL gogHBgmo
-989JOHMO0  0bLY3BH0Eoos  @s  LOLOsAM3bm  LEMbgerol  qedm  QsdM0Ygbgds
5960MmbBMgddo.

Lindera communis Bsgmxzobasb  domgdmm  gogHhbgmol 89dsqbeomdsdo
©5830JL0M9dMo 0465 37 3mB3Mb67BEH0. 5856 0WIbEHOBOEFOMYOME0s 11, 39MdMOo:
Perilaldehyde 0.075 + 0,00225 % , 1,8-Cineole 4.420 =+ 0, 1326 %, Citronelylacetat 0.012 +
0,00036 %, Nerylacetate 0.112 + 0,0034 %, a-Copaene 0.025 + 0, 0008%, Geranyl acetate 0.054
+ 0,0016 %, Dodecanal 0.023 + 0,0007 %, 2(E)-Dodecenal 0.064 + 0,0019, alpha-Isocomene
0.009 + 0,0003 %, alpha -Terpineol acetate 0.270 + 0,0081%, (e)-beta-Caryophyllene 0.050 +

0,0015 %. @sx30dLOMgdwo 0dbs 1 MI0bBEO BogmogMgds, GMmdwol 0IbEH0z035300



396 9mdbgebs 53 9BHe3by. 603m0gMgds godmbzwol Omoo 25460 oo s
3M6396@G®s3oom 92.017% (3bGHowo Ne 8).

,aiss Met Nmetantanss
27.665 Newyl acetate

28.935
715 Gesanyl aceisld 0 2(E}-Dodecenal
L3132 33 _36.455 Peak
i = L

bmGoomo 13. Lindera communis bogmgzol 9omg®bgomol GC JOrmds@ma@moeds.

gbMogro Ne 8
B39 gd6H030 obg®sl (Lindera communis) bsgmgol §og&HHgmol 3nd3mbybdw®o
0995009960 mdS

1 19.220 Peak 0.230 + 0,0069
2 20.125 26 0.070 + 0,0021
3 21.545 Peak 0.369 + 0,01107
4 21.995 277 0.173 + 0,0051
5 24.122 Perilaldehyde 0.075 + 0,00225
6 24 .425 1, 8-Cineole 4.420 +0, 1326
7 25.460 Peak 92.017 +2,7605




8 26.360 30 0.036 + 0,0010
9 26.980 Citronelylacet 0.012 +0,00036
10 27.250 Peak 0.040 +0,0012
11 27.665 Neryl acetate 0.112 +0,0034
12 28.130 a-Copaene 0.025 +0, 0008
13 28.715 Geranyl acetat 0.054+0,0016
14 28.935 Peak 0.084 +0,0025
15 29.155 Peak 0.149 +0,0046
16 29.470 Peak 0.019 +0,0005
17 29.595 Dodecanal 0.023 + 0,0007
18 30.620 Peak 0.017 + 0,0005
19 32.645 33 0.020 +0,0006
20 33.000 2 (E) -Dodecenal 0.064 +0,0019
21 36.455 Peak 0.032 £0,0010
22 40.895 Peak 56 0.262 = 0,0079
23 42 .335 Peak 58 0.362 +0,0109
24 42.685 a-Isocomene 0.009 +0,0003
25 43.860 a-Terpineol ac 0.270+0,0081
26 44,475 Peak 62 0.051 +0,0015
27 45.280 Peak 0.547 +0,0164
28 45.440 Peak 0.026 +0,0008
29 45.530 Peak 0.203 +0,0061
30 45.645 Peak 0.037 +0,0011
31 49.115 E-Caryophyllen 0.050 +0,0015
32 50.210 Peak 46 0.029 +0,0009
33 51.220 Peak 0.028 +0,0008
34 51.585 Peak 0.007 + 0,0002
35 51.905 3 0.021 +0,0006
36 52.220 Peak 0.050 +0,0015
37 53.715 4 0.005 +0,0002
B399 906MH030 byl §0gHBYmgdoLigsb 0gdMEmdgb dmbgdMHog dompobgwl,
bsbosmgds  30GH™GHMJLOZNOO  9JBH03MdOm,  2dTM0Ygbgds  30dML  MXM9gEIOOL
LoHobsswdgaymeo
Illicium  verum Bogmazolasb  dogdmwo  goghbgmol 89950096 md5d0

553040 0dbs 49 3mB3MbYbGHO. 535096  0WIbEHOROEOMYOWwos 10. 39Gmdmo:
Perilaldehyde 0.941 + 0,0282 % , 1, 8-Cineole 1.188 + 0,0356 %, Citronelylacetat 0.563 + 0,0169
%, Nerylacetate 4.585 + 0,1375 %, Thymol methyl ether 0.263 + 0,0079 %, (e)-alpha-farnesene



0.509 + 0,0153 %, Silphinene 0.702 + 0,0211%, Z-Caryophyllene 0.282 + 0,0085 % , Alpha-
Terpinyl acetat 0.852 + 0,0256 %, (e)-beta-Caryophyllene 0.780 + 0,0234 %. (gb&ogno N2 9).

525 Peak 74
~

4237 Peak 58
~

24885 Peak

40.92 [Peak 56

21675 Newl scetate S

19225 Peak
-

355 1. 8.Cinodle
193 27 2|11 Perdaidehrd ffees 2 D36 S
__2R915 Cronelplacetat -~ 34.675 (E.E}aFamesen et
e 25575 PHsk ' “34.705 Thymol methyl et . Em

LBsomo 14. ds0sbol (Illicium verum) Bsgmgol goghbdgomol GC JHhmds@my®sds.

gbMogro Ne 9
05000560 (Illicium verum) bsgmgol gmgGhbgmols 3md3mbgbEm®mo 890500pgbermds

1 19.225 Peak 1.838 + 0,0551
2 21.540 Peak 0.108 + 0,0032
3 21.990 27 0.645+0,0194
4 24.110 Perilaldehyde 0.941 +0,0282
5 24.355 1, 8-Cineole 1.188 +0,0356
6 24.885 Peak 7.728 £0,2318
7 25.575 Peak 0.216 +0,0065




8 26.915 Citronelylacet 0.563+0,0169
9 27.675 Neryl acetate 4.585+0,1375
10 31.805 32 0.821 +0,0246
11 32.575 33 4.802 +0,1441
12 34.705 Thymol methyl 0.263 +0,0079
13 34.875 (E,E)-a-Farnes 0.509 £0,0153
14 40.360 Silphinene 0.702 +0,0211
15 40.605 Peak 0.247 +0,0074
16 40.920 Peak 56 5.861 +0,1758
17 42.370 Peak 58 10.076 +0,3023
18 43.675 Z-Caryophyllen 0.282 +0,0085
19 43.870 a-Terpineol ac 0.852 +0,0256
20 44 .505 Peak 2.553 +0,0766
21 44,750 Peak 62 2.885 +0,0865
22 44 .860 Peak 0.219 +0,0066
23 45.280 Peak 2.169+0,0651
24 45.475 Peak 1.121 +0,0336
25 45.530 Peak 1.980 +0,0594
26 45.695 Peak 2.221+ 0,0666
27 46.285 Peak 63 0.938 +0,0282
28 46.790 Peak 65 0.059 +0,0018
29 47.410 Peak 67 0.370+0,0111
30 47.815 Peak 68 1.253 +0,0376
31 48.045 Peak 70 0.134 +0,0040
32 48.615 Peak 71 0.312 +0,0094
33 48.910 Peak 1.326+0,0398
34 49.130 E-Caryophyllen 0.780 +0,0234
35 49.255 Peak 0.939+0,0282
36 49.625 Peak 72 1.192 +0,0358
37 50.040 Peak 73 0.520 +0,0156
38 50.480 Peak 46 1.053 +0,0316
39 50.670 Peak 0.114 +0,0034
40 50.750 Peak 0.063 +0,0019
41 50.965 Peak 0.996 +0,0299
42 51.310 Peak 0.960 +0,0288
43 51.530 Peak 4.860 +0,1458
44 51.925 3 3.731+0,1119
45 52.135 Peak 5.564 +0,1669
46 52.500 Peak 74 18.073 +0,5421
47 53.735 4 0.546 +0,0164
48 53.850 Peak 0.237 +0,0071
49 54.525 Peak 48 0.604 +0,0181




Bo@omgdo  9Judg®odgbdwro  33wg39dol  Lsgydzgwdy dgodwrgds  35390Mmm
39000930 ©sL33b6900:

1. by33eg30 LobgMdBOL RBIBMWMAOMO MO30L9d¥IMJdGOOL TGLFozErom OYIBO0s, Brrmd
BMQ09m0 15330930 93965609 39393°30IO0 @S 3969MEFOYIEO AO630MGOOL Y3gars
70Dl HotBoBHdmes 2o0L, BmYogem Jomyobls (Akebia quinata, Stauntonia hexaphylla,
Maclura  tricuspidata) ™300 obsbegdool Mbs®og 3o goskbos, Gog HoMds@gdmwo

5Q33@ 5300l 856396909 0s. Fg0dergds 450m3Yymo 4 X3B0:

I x29930: LobgMdgd0, HMIWgdoE b3 BoygmEBILHIMOsOMBL S 03 MZ0MBIMYBIOL 56

50mbsgo®:  Maclura tricuspidata, Stauntonia hexaphylla.

II %37x0:  LobHgMds, GMIgGEoE 0dg3s 53MbsYsML, Boasd LLEP® bogmRALHAMOSOMBL:

Akebia quinata.

I xamxzo:  Lobgmdgdo, GMmIwgdog M35 Y39300MmdL s 65gmndlbadmos®@dL, doy®sd
0300b500gLSOL @O 59MbSYsOL 56 odwwggs:  Ilicium verum, Leptospermum scoparium,
Leptospermum scoparium var. chapmannii, Leptospermum scoparium var. nichollsii, Lindera

communis, Magnolia figo, Schinus tereninthifolia, Psidium cattleianum.

IV xamgo:  bobgmdgdo, H®Igems MH®Igdo3 b3 439300mdl, 353650 bLLEoE
Boymaadbbdmos®mdl: Doryphora sassafras, Prunus serotina subsp. capuli.
2. 4O Eob §omo BBl Ms30L9dMmd9dol  dobgwgom Fgodergds godmzymo 3
X3IBo:
I xama0: Lobgmdgdo, MMIgEms sbslosmgdL yewmMEol BMol mGo 3gMomo: Doryphora

sassafras, Maclura tricuspidata, Magnolia figo. Psidium cattleianum.

II xamx0:  Lobgmds, GMIGELsE sbollosmgdl Herow®o gum®Eol BHol bsdo 3gHomo:

Lindera communis .

I xamx0:  Lsbgmdgdo, GMIgEmE SHLOSMGIL Y mOEGHoL BMEOL bsbaMdwmogzo, »fiyz9@o

3900m@o:  Akebia quinata, Doryphora sassafras, Illicium verum, Leptospermum scoparium,



Leptospermum scoparium var. chapmannii, Leptospermum scoparium var. nichollsiii, Prunus

serotina subsp. capuli, Schinus tereninthifolia, Stauntonia hexaphylla.

3. 43530™d0L 39MH0MEOL dobg3z0m Jgodegds odmzymo 5 X yMz30:

I %2950 B39O0 ©S 5009 49BoxbmebBg dmyzs30eg Lobgmds Doryphora sasafras;

II xamgo: 29BoxbMBg dmyzsg0eg Lobgmdqgdo: Akebia quinata, Lindera communis,
Magnolia figo, Prunus serotina subsp. capuli, Stauntonia hexaphylla ;

I xamxz0: 2oboxgbwmwbg, Bogbmwdo s TJgdmymdsg dmyzsgowg Lobgmdgdo:
Leptospermum scoparium, Leptospermum scoparium var. chapmannii,  Leptospermum
scoparium var. nichollsiir,

IV x39530: Dogbmando dmyzsg0owg bobgmdgdo: Psidium cattleianum, Schinus tereninthifolia ;

V x299530: Bogbmwdo ©s 990mamdsbg dmyzsgowyg Lbobgmds:  Ilicium verum. <9b30
43930 Md0m  A56L53MGOMEs© QodMOBIMo Lobgmdgdos: Leptospermum scoparium,
Leptospermum scoparium var. chapmannii, Leptospermum scoparium var. nichollsii, Lindera

communis, Magnolia figo, Prunus serotina subsp. capull,.

4. 153393 Lobgmdoms  bogmRaLbAMosMMdOL  Jgx3olgdoLsl  IAgbowos, GMI B3zgbo
33w930L  ™d09d3Hgdol  bogmndlbamos®mds sG0OlL  LEd0WYMHO ©s boGolbo Bszdome
3505¢0. Bogmxzdlbdmo®mmdol badolbols dobgzom dgodegds 250m3gmm bobgmdsms 3

XdIBo:
I xamgo:  Lobgmdgdo, Gmdgerms Boymazdlbdmos®H™mdol bsGolbo s®ol bs3dsme dowoeo:
Maclura tricuspidata, Illicium verum, Leptospermum scoparium, Leptospermum scoparium
var.chapmannii, Leptospermum scoparium var. nichollsii, Psidium cattleianum, Schinus

terebinthifolia, Stauntonia hexaphylla.

II xamxo:  Lobgmdgdo, ®MmIgems boygmadlbdmos®@dol bsGolbbo  Lodmswms:  Magnolia

figo, Doryphora sassafras, Prunus serotina subsp. capulli.
IIT x3mx30: LobgMdYdo, HMIgEWms b5gmBRALLAMOSOMBOL boGolbo dswos: Akebia quinata.

5. ogbEol 5©0dmEgbgdol Mbstol dobgwgzom (%) Fgodwrgds 4sdmgzymom  Lobgmdoms 3
X330: I xama3o: Lobgmdgdo, HMmIgEwms s©0dm3gbgdols 3sb39690wgdo Bs3dom@ Fo@ow0s



Maclura tricuspidata - 90 %, Leptospermum scoparium - 78%, Leptospermum scoparium var.
chapmannii - 70 %, Leptospermum scoparium var. nichollsii —70%, Psidium cattleianum — 85
%, Stauntonia hexaphylla —80 %, Magnolia figo -70 %, Lindera communis. —69 %.

II xam530: Bobgmdgdo, MHMIGEMS MJLEPOL 5dM(396900L MbsGo Lsdwmswms: Akebia quinata,

Ilicium verum (40%).

III xamx0:  LobgMdgdo, OHMIGEMS 503M(396900L MbsO odswos: Prunus serotina subsp.
capuli - 30%, Schinus terebinthifolia -20 %.

50dm396900L MbsMOL 56 AJmbg Lobgmdss Doryphora sassafras.

1533930  LobgMdgd0sb  WgdBHMLidgMdmdo  ™msz0lo  ™mEM0gzg  Labglbgomdoom  bBOo-
39630056900 dgmeg  Pgl  g43930MdL, BLOOMA0  Job30MIMGdOL  dglodg gl
B5gmanaLlbamose@dL, 353bmeos s 993bBMME0560 BEIMBEBHMb0s Qob30macgdol dgbmmg
ol ggogogrmdb.

6. ©LO3E BoJoMIMZ9W ML MYYOMbMW JOMTsGHMAMIR0M 39bGHMT0  9Ju3gM0d9xbE Mo
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Introduction

Actuality of the Research; The plant introduction and maintenance of exotic
species diversity have always been an important priority of the Batumi Botanical Garden. The
exotic species introduction works have been going on in the garden since its establishment. The
introduction of such trees and plants in through the subtropical zone of the Black Sea, in
particular in Adjara, is associated with the 80s of the nineteenth century. Initiators of such
works were: I. Veru, M. D’Alphonse, E. Tatarinov, A. Solovtsev, G. Olinsky, B. Stoyanov, I.
Klingen, the Founder of the Garden A. Krasnov and others. A Georgian decorator Jason
Gordeziani, who had a higher agronomic education in Europe and later worked as an
agronomist-decorator of the Royal Garden of Great Britain, had an important role in the process
of creating this garden, Batumi seaside park and ornamental tree-plant nurseries arranged
around Batumi at that time. He is the first director of the garden, who came by the invitation of
A Krasnov and gained the worldwide recognition, which was manifested by the erection of his
bronze bust in the central part of the Batumi Seaside Park, moreover, one of the central squares

of the Batumi Botanical Garden was named after Jason Gordezian.

The study of the ecobiomorphological and biochemical peculiarities of exotic plants,
introduced from different continents and countries in the garden, still continues, as one of the
scientific-theoretical bases for the introduction of plants, which is an essential part to identify

new plant species and introduce them in various fields of agriculture.

The prophylactic measures allow producing of various medicinal-prophylactic products,
they strengthen as important function of the exotic plants as the protective function of organ is.
So far, this is an important task for this research of observing exotics plants. The ingredients of
this protective function include: essential oils, vitamins, dietary fiber, minerals, polyunsaturated
fatty acids, amino acids, proteins, peptides, organic acids, phenolic compounds (antioxidants)

and others.

Aim of the Research, Purpose and Objective; the aim of the research is to study the

ecobiomorphological and biochemical peculiarities of some exotic plants introduced in Batumi



Botanical Garden. As far as, one of the main objectives of the Botanical Gardens is to create
collections of the botanical species, characterize them under studies, study bio-ecological
peculiarities, name growth and development features, identify possibilities of generative -
vegetative propagation and essential oil in studying species, determine comparative characters of
the natural distribution areas of the studying species and the soil-climatic conditions of the

Adjara seaside;

Scientific Novelty; it must be emphasize that, some growing species in the Batumi
Botanical Garden have been studied for the first time. Their bio-ecological and biochemical
peculiarities have been analyzed and studied according to their seasonal dynamic growth and
development; also, effective methods of propagation and the content of essential oils have been

elaborated.

Objects of the Research Venue and Methodology: based on the above, the aim of the
research is to study the ecobiomorphological and biochemical peculiarities of some exotic plants
introduced in Batumi Botanical Garden. Also, estimating the results of their adaptation in the
Adjara seaside and setting development measures. 2 groups of exotic plants (11 species and two

varieties) identified as research objects.
The first group includes 6 types of essential oil - Aromatic Species and 2 varieties:

1. Yellow, Canary- or Golden Sassafras - Doryphora sassafras Endl.
Star-Anise - /llicium verum Hook. F.

Manuka, Broom Tea-Tree - Leptospermum scoparium J.R.Forst. & G.Forst.

s~ W N

Manuka, Broom Tea-Tree var. chapmannii- Leptospermum scoparium var. chapmannii

Dorrien. Smith.

5. Manuka, Broom Tea-Tree var. mnichollsii -Leptospermum scoparium var. nichollsii
(Dorr. Sm.)Ewart

6. Lindera, Chinese Spicebush - Lindera communis Hemsl.

7. Magnolia, Banana Shrub - Magnolia figo (Lour.) DC.

8. Brazilian peppertree - Schinus terebinthifolia Raddii.



The second group includes 5 types of Medicinal and Fruit-Decorative Species
1. Five-leaf Akebia - Akebia quinata (Houtt.) Decne.
Chinese Mulberry — Maclura tricuspidata Carriére
Black Cherry - Prunus serotina subsp. capuli (Cav. ex Spreng.)McVaugh.

Cattley Guava - Psidium cattleianum Afzel. ex Sabine.

ook LN

Six-leafed Stauntonia - Stauntonia hexaphylla Decne.

To achieve the goal, we set up the following tasks:
e Characterizing and comparing of the natural distribution areas of the research species
and the soil-climatic conditions of the Adjara seaside;
e Determining the possibilities of adaption the introduced species to new environmental
conditions and analyzing obtained results;
e Studying ecobiomorphological peculiarities of the research objects and determining the
specificity of the process of phonological phases;
e Studying generative peculiarities of the research objects;
e Determining content of the essential oil in leaves, fruit, seeds, flowers of the research

objects.

Research Methodology; Different methods have been applied for different purposes in this
research: the Mayer Phito-climatic analogue method (Mayer, 1909) for determining the degree
of adaptation of introductions; I. Serebryakov (Serebryakov; 1971; 120-165); I. Beideman
(Beideman; 1974; 55); N. Nesterovich (Nesterovich; 1950; 130), A.Gursky (Gursky; 1951: 303)
methods for studying the rhythm of growth & development, the timing of fruiting and studying
of sprouts biology; I. Elagin (Elagin; 1974, 95) method for clarification of the phenological
phases of plants; F. Urbach method (Urbach; 1975; 94) for calculating the percentage of
sprouting and flourishing; the "Decorative Dendrology" of M.Tkavadze (Tkavadze; 1990; 5-12)
for determining the biometric indicators, the dispersion analysis for mathematical-statistical
processing of experimental material (V.Dospekhov; 1985; 351) and Biological method

(Gerasikin; 2010, 206) for determining the viability of the rowing material (Standard;1954, 42).



The Hydro-distillation, titration, gas chromatography and mass spectrometric methods have

been applied for quantitative and qualitative analysis of essential oils in the studied species.

Material-Technical Bases; the phonological observations of objects under this research
were conducted on the specimens growing in the open soil plots of the Batumi Botanical
Garden. The propagation works were accomplished in the orangery of the exotic plant
department of the Garden. According to the purpose of this research and to determine the
content of essential oils in the studying species, there have been conducted an experimental

research in the regional chromatographic center of western Georgia.

The dissertation is represented on 141 printed pages, consists 3 chapters, 11 sub-chapters,
with 17 tables and 48 colored photos, 160 title lists of references. The main text includes:
introduction, literature review, analysis of the results, experimental part, conclusion and
recommendations and the list of literature references. The bibliography consists of 160 works by
domestic and foreign authors, of which 36 are Georgian, 124 are in foreign languages.

Literature Review; the first chapters of the dissertation analyzes the results of literature
and refers the material research. There are also, some discussions about characterization of the
soil-climatic conditions of the Batumi Botanical Garden and the area of natural habitat of the
studying plants; the regularities of plant introduction, the list of methods used during the

studying period; the dissertation is supplied with the list of the literature reference as well.

Chapter I Results Analysis and Outcome of Studying,
Botanical-Morphological Characterization of the Exotic Species
And Dendrometric Indicators

2 species out of 13 exotics plants growing in the Batumi Botanical Garden have been
chosen for the research purpose, they are referred as following; evergreen lianas: Akebia quinata
and Stauntonia hexaphylla. Also, 7 species: Doryphora sassafras, Illicium verum, two varieties of

Leptospermum scoparium (Leptospermum scosparium var. chapmannii, Leptospermum



scoparium var. nichollsii), Psidium cattleianum, Schinus terebinthifolia, which are evergreen

woody exotics. And, two species: Maclura tricuspidata, Prunus serotina subsp. capuli, which is a

deciduous woody exotic plant. The Latin names of research objects, life form, status, and natural

distribution area are given in Table Nl and Dendrometric parameters, year of introduction are

given in Table Ne 2.
Year of Stem Diameter- Canopy
Species Family . Age | Quantity | Height/M/Average/ on 1,3 Circumference/
Introduction
M./cm/Average/ M/Average/
1 | Akebia quinata Lardizabalaceae 1913 106 2 6x7
2 Maclura Moraceae 1937 82 15 4 16 x 20 5x3
tricuspidata
Doryphora
3 Atherospermataceaea 1978 42 1 45 7x9 4 x3,20
sassaftas
4 | Hlicium verum Schisandraceae 1959 61 1 4 12x13 3x 2,80
L
5 | Hepospermum Myrtaceaea 1912 07| 35 4,50 13x14 3,75 x 2,80
scoparium
Leptospermum
6 | scoparium var. Mpyrtaceaea 1912 107 25 5,15 11x 13 5,40 x 3, 46
chapmannii
Leptospermum 37x 2.6
7 | scoparium var. Mpyrtaceaea 1912 107 20 3 21x 20
nichollsii
. 5,08 x 7,75
8 Lindera Lauraceae 1958 61 3 3,7 7x23 *
communis
9 | Magnolia figo Magnoliaceae 1903 116 17 5 10x9 9,0x1,00
1 | Prunus serotina Rosaceae 1972 47 5 5 21x 29 8x3
subsp. capuli
Psidium
11 . Myrtaceaea 1978 41 40 2 35,0 x 40 2x3
cattleianum
Schinus .
12 . Anacardiaceae 1973 46 1 7 50 x 55 7,3x 8,6
terebinthifolia
13| Stauntonia Lardizabalaceae 1913 106 1 5x7 | e
hexaphylla

Table 1. Status, Life form and Origin of the of Research Species




Species Family Origin Life Form Use
Akebia quinata (Houtt.) Decne. Lardizabalaceae J apag}’l Korea, Evergreen Liana Healing, food
ina
Doryphora sassafras Endl. Atherospermata New South :
Evergreen Tree Healing
ceae Wales
Illicium verum Hook. F. ) ) )
Schisandraceae China Evergreen Tree Healing
Leptospermum scoparium ].R.Forst E
&G. Forst. Myrtaceae New Zealand vergreen tree or Healing.
Shrub
Leptospermum scoparium v. Evergreen tree or .
Myrt New Zealand Healing.
chapmannii Dorien. (Smith.) yrtaceae ew ceaan Shrub eanng
Leptospermum scoparium v. Evergreen tree or .
nichollsii (Dorr.Sm.)Ewart Myrtaceae New Zealand Shrub Healing.
E
Lindera communis Hemsl. Lauraceae South China verggehe:ubtree ot Healing,
. . . China, . .
Maclura tricuspidata Carriére Moraceae ) . Deciduous Tree Healing, food
Himalaya, India
Magnolia figo (Lour.) DC. Magnoliaceae South China Evergreen Tree Healing
Prunus serotina subsp. capuli .
Rosaceae Peru, Venezuela Deciduous Tree Food
McVaugh.
Psidi e Afzel. E
sidium catt. eianum Afzel.ex Myrtaceae South America vergreen tree or Food
Sabine Shrub
Schinus terebinthifolia Raddii. Anacardiaceae | Brazil, Argentina | Evergreen Tree | Food, Healing
Stauntonia hexaphylla Decne. h
P Lardizabalaceae Southern Japan, Evergreen Liana | Food, Healing

Korea

Table 2. Dendrometric Data Obtained through Observations.

Throughout the research, there is given detailed description of botanical-morphological

and general biological characterization of each species in their natural habitats (based on

reference literature) and in the Batumi Botanical Garden (based on the direct observations and

descriptions). Here, in Table N2, there is provided dendrometric data obtained through

observations.




Picture 1. Akebia quinata (Houtt.) Decne. Picture 2. Akebia quinata fruiit

Flowering in Batumi Botanical Garden

Picture 3. Maclura tricuspidata Carriére Fruiting in Batumi Botanical Garden



Picture 5. Leptospermum scoparium var. nichollsii (Dorr. Sm.)Ewart . flowering in Batumi
Botanical Garden



Picture 6. Magnolia figo (Lour.)DC. flowering in Batumi botanical Garden

Picture 7. Prunus serotina subsp. capuli McVaugh fruiting in Batumi Botanical Garden



Picture 9. Stauntonia hexaphylla Decne fruits



Growth and Development Peculiarities of Exotic Species

Studying of the growth and development peculiarities of exotic species, especially
introduced species related to the climatic conditions, has an utmost significance, inasmuch as,
the seasonal development of plants is an integral indicator of their adaptation. We have been
studied the growth and development peculiarities of 13 species in relation to the climatic
conditions for five years (2015-2020) on the basis of phonological observation.

The process of vegetative-generative development observations have been conducted
through the study of each phonological phase. During the vegetative development: swelling and
spreading of vegetative buds; beginning and end of sprout growth (I, II ...); sprout wooding;
germination, opening/spreading, reaching final size and massive leaving of young leaves
(needles); color change of leaves (needles), leaf falling. During the generative development:
swelling and spreading of generative buds; beginning of flowering, massive flowering, beginning
and end of pollen dispensation; knotting of fruit (cone), reaching final size, full ripening; pollen
dispensation terms. There has been calculated the size of annual growth for each species. The
dynamics of leaves and apical growth is given according to decades. During the intensive growth
periods the observations have been conducted according to decades, whereas during the less
intensive periods which might be considered as twice a month. The great importance had been
given to the fruiting process, as much as the intensive fruiting is the main indicative factor of
the adaptation degree of the introduced plants in the new environment. The growth and
vegetative development of studying species, flowering and fruiting are given in the tables of
dissertation, which show peculiarities and terms of each phenol-phase process in 2015-2020
years.

They consistently go through all the stages of vegetative and generative development,
some of them even have a self-renewal ability (Akebia quinata, Stauntonia hexaphylla, Maclura

tricuspidata), which is an indicator of successful adaptation.

According to the duration of shoot/sprout growth there can be distinguished 3 groups:



Group I - Species that are abundantly fruitful and give seed or sprout and have two periods of
the sprout growth: Doryphora sassafras, Maclura tricuspidata , Magnolia figo and Psidium
cattleianum - 162 days. The first growth of Doryphora sassafras shoot starts in spring. The

second shoot starts in the second decade of summer.

The first growth of Maclura tricuspidata shoot starts in spring and covers 89 day growth period.
The second shoot starts in the second decade of summer, covers 65 day growth period and
finishes in first decade of autumn. The first growth of Magnolia figo shoot starts in the first
decade of April and finishes in the second decade of July covers 90 day growth period, while the
secondary growth of the sprout begins in the first decade of July and finish in the second decade
of August covers 34 day growth period. The first growth of Psidium cattleianum shoot starts in
spring, covers 70 days growth period and finishes in second decade of july. The second shoot
starts in the third decade of August, covers 66 days and finishes in the second decade of

autumn.

Group II- includes species with three periods of the sprout growth. The first growth of
Lindera communis shoots starts in the second decade of April and lasts until the second decade
of May. The second growth starts, after a short break, in the second decade of July and lasts until
the second decade of August. The third period of growth starts, after a short break, from the
second decade of September and finishes about after two months. The vegetative period of the
Lindera communisis 128 days.

The species in the group III normally are the ones with long period of the sprout growth:
Akebia quinata - duration of shoot growth is 161 days, ///licium verum-110days, Leptospermum
scoparium-170 days, Leptospermum scoparium var. chapmannii -170 days, Leptospermum
scoparium var. nichollsiii -173 days, Prunus serotina subsp. capuli - 155 days, Schinus

tereninthifolia - 255 days, Stauntonia hexaphylla - 204 days.

According to the flowering period there can be distinguished 5 groups: (Table N°3)

1.  Winter and early spring flowering: Doryphora sassafras.



2. Spring flowering: Akebia quinata, Lindera communis, Magnolia figo, Prunus serotina
subsp. capull.

3. Late spring, summer and Autumn flowering: Leptospermum scoparium, Leptospermum
scoparium var. chapmannii, Leptospermum scoparium var. nichollsiii. Maclura tricuspidata.

4. Summer flowering: Psidium cattleianum, Schinus terebinthifolia.

5. Summer and Autumn flowering: ///icium verum.

Ne Species Flower buds Flowering Pg(:lv:;ir;g H(leaiﬁ;lg
Swell | Bloom | Start | Massive | finish Day
1 Akebia quinata 25,03 | 12,04 | 12,04 | 21,04 |10, 05 31 Medium
2 Doryphora sassafras 18,1 7,01 7,01 | 26,02 | 13,04 96 Medium
3 Illicium verum 15,05 | 15,06 | 12,06 | 15,07 |18, 12 184 High
4 Leptospermum scoparium 15,04| 2,05 | 5,10 | 10,06 | 7,07 131 High
5 | Leptospermumscopariumyvar. |5 o4| 905 | 905 | 13,06 | 15,07 131 High
chapmannii
6| Leptospermum scopariumvar. | s o4\ o5 | 605 | 11,06 | 12,07 131 High
nichollsii
7 Lindera communis 503 | 6,04 | 7,04 | 21,04 | 15,05 39 High
8 Maclura tricuspidata 11,03 | 10,05 | 14,05| 3,06 | 14,09 124 High
9 Magnolia figo 7,03 | 20,0420, 04| 24,05 | 7,06 49 High
10 Prunus serotina subsp. capuli 8,03 | 19,03 |16, 04| 17, 05 | 29,05 44 High
11 Psidium cattleianum 12,04 | 4,06 | 5,06 | 25,06 |12,07 38 High
12 Schinus terebinthi folia 5,04 | 20,04 | 21,05 | 15,06 | 5,07 46 High
13 Stauntonia hexaphylla 7,03 | 20,03 | 29,03 | 20,04 | 5,05 43 Medium

Table 3. Flowering of the Observed Species in 2015-2020

The fruiting peculiarities of observed species in new environmental conditions are the
integral indicator of this research. There have been singled out 3 groups while evaluating the

fruiting process of observed species under the conditions in the Batumi Botanical Garden.

Group I- species with sustained (abundant) fruiting; they are: I[llicium verum,

Leptospermum scoparium, Leptospermum scoparium var. chapmannii, Leptospermum



scoparium var. nichollsii, Maclura tricuspidata, Psidium cattleianum, Schinus terebinthifolia,

Stauntonia hexaphylia.

Group II species with medium fruiting; they are: Magnolia figo, Doryphora sassafras

Prunus serotina subsp. capuli.
Group IIT-species with poor fruiting; they are: Akebia quinata.

The amplitude reaches the significant value between the limitations of fruiting in some
species: Akebia quinata (54 days), Maclura tricuspidata (64 days), Doryphora sassafras (37 days),
Lindera communis (73 days), and Psidium cattleianum (39 days), Schinu terebinthipholia (57

days), Stauntonia hexaphylla (32 days), /llicium verum (33 days).

The amplitude varies slightly between the limitations of fruiting in the following exotics:
Leptospermum scoparium (21 days), Leptospermum scoparium var. chapmannii (9 days),
Leptospermum scoparium var. nichollsii (7 days), Magnolia figo (20 days), Prunus serotina

subsp. capuli (8 days).

Ne Species Fruiting Quality Fruiting
Start Massive |Finish | Degree
1 Akebia quinata 7,09 5,1 11,1 Low
2 Doryphora sassafras 1,07 20,07 | 8,08 | Medium
3 Ilicium verum 12,07 16,09 | 20,12 High
4 Leptospermum scoparium 23, 05 13,06 | 3,10 High
5 | Leptospermum scoparium var. chapmannii 24,05 13,06 | 4,10 High
6 | Leptospermum scoparium var. nichollsii 24,05 13,06 | 3,10 High
7 Lindera communis 19,09 5,10 |26,10 High
8 Maclura tricuspidata 22,09 5,11 | 2,12 High
9 Magnolia figo 30, 08 19,09 | 6,10 High
10 Prunus serotina subsp. capuli 8, 07 26,07 | 9,08 | Medium
11 Psidium cattleianum 18,08 12,1 2,11 High
12 Schinus terebinthifolia 10, 10 24,11 |11,12 High
13 Stauntonia hexaphylla 22,09 2510 | 9,11 | Medium

Table 4. Fruiting of Research Species



Chapter III Results of Generative Multiplication of the Observed Species

One of the main objectives for diversity of plant propagation is to elaborate effective
methods for their reproduction. Studying the reproduction biology during the introduction

process has the essential theoretical and practical value.

There had been studied an ability of generative-reproduction of the plants through seeds

and on this purpose sowing was conducted in two variants in this study:
1) Sowing of seeds collected in autumn;

2) Sowing of seeds taken in autumn, in early spring,

3.1.  Propagation through Seeds

Seed was gathered from the collection of the fruiting exotic species. The studies of the
biology of seed propagation, germination and of the species under study were accomplished in
the orangery.

While determining seed productivity of the research species, we have singled out three
groups:

1. Species with high germination coefficient;

2. Species with medium coefficient of germination.

3. Species with low or none coefficient of germination.

Group [I- species with high germination coefficient belongs: Maclura tricuspidata,
Leptospermum scoparium, Leptoapermum scoparium var. chapmannii, Leptoapermum
scoparium var. nichollsii, Lindera communis, Magnolia figo, Psidium cattleianum, Stauntonia
hexaphylla.

Group II - species with medium germination coefficient belongs: Akebia quinata and

Ilicium verum.

Group III- species with low germination coefficient or not at all belongs: Prunus serotina

subsp. capuli, Schinus terebinthifolia.



Time

Required
. Seed Seeq Sowing Emergence f
Species .| Collection | .. or %
Quantity Time | 1ime Emergence
First Massive | Final Day
Maclura tricuspidata 200 2,11 24,03 5, 04 30,04 | 4,05 20 90+3,2
Leptospermum scoparium 200 12, 06 25,1 24,03 17,04 | 8,05 121 78+2.7
Leptospermum scoparium var. | o, 12,06 | 251 24, 03 17,04 [10,1| 121  |70+3,1
chapmannii
Leptospermum scoparium var. | oy, 12,06 | 25,1 24, 03 17,04 | 12,1 | 121 |70+2,5
nichollsii
Lindera communis 200 13, 07 25,1 13, 03 19,04 | 13,1 62 69+3,4
Magnolia figo 200 6, 10 11,03 5, 04 17,04 | 12,1 25 70+3,1
Prunus serotina subsp. capuli 200 26 ,07 25,1 24,03 8,04 | 7,05 121 30+1,1
Psidium cattleianum 200 14, 10 25,1 24, 03 9,04 | 12,1 121 85+2,4
Schinus terebinthifolia 200 22,11 24,03 9, 04 24.04. | 6,05 16 20+1,3
Stauntonia hexaphylla 200 18, 10 25,1 24, 03 17,04 | 30 38 80+2,7

Table 5 Dynamics of Seed Emergence of Research Species

Chapter IV Biochemical Peculiarities of Observed Objects

In General, plant introduction and preservation of diversity have always been a significant

priority of botanical gardens. The introduction works in the Batumi Botanical Garden are

connected with the foundation of the Garden. Palibin, who was the director of the Garden

from 1916, is considered as the founder of the observation activities in the Garden. He had

supervised the studies on growth & development peculiarities of the introduced plants and tried

to find out how useful our climate conditions might be to spread certain plants or use them in

agriculture, decorative gardening and other fields of national economy was observed, though

these studies.




The study of Eco-physiological and biochemistry peculiarities and features of introduced
plants with various geographical origins still continuous at the Botanical Garden, as well as
creating the theoretical basics of plant introduction in order to reveal new plant resources and
implement them in different types of farming economy. The scientific studies of plant
introduction require a complex integrated approach, which is an understanding of their close
relations with the natural environment in the conditions of interrelations between
morphological, phylogenetic and bio-ecological factors along with the knowledge of chemical
composition. The members of the rose, myrtle, laurel, cypress family are especially rich in
aromatic plants [3]. Objects of our study have been the exotics: Doryphora sassafras Endl;
Leptospermum scoparium Forst; Leptospermum scoparium var. chapmannis; Dorien Smith Carr;
Leptospermum scoparium var. nichollsii (Dorr.Sm.); Ewart; [llicium verum Hook.; Lindera
communis Thunb; Magnolia figo (Lour.) DC.

Based on the results of growth and development of the introduced plants studies,
researchers have been established that they consist all phases of vegetative and generative
development, which shows a successful acclimatization rate.

The goal of our study was to reveal the results of the adaptation of the plants, by observing
their bio-ecological and biochemical peculiarities and estimate regularities of development
under the cultivation.

In order to determine the content of essential oils, there has been conducted
experimental research in the regional chromatographic center of western Georgia. The methods
of hydro-distillation, high pressure super-fluid extraction (with inert gases) and titration have
been applied to isolate of essential oils.

Through the titration method (hydrolysis of essential oils glycosides link in leaves and
fruit was conducted with hydrogen chloride action. The free essential oil was titrated with
bromine). It was determined that the content of essential oils in Leptospermum scoparium var.
chapmanii Dorien. Smith- leaves is 0, 1533 + 0, 005 %; Leptospermum scoparium J.R.Forst. &
G.Forst — leaves is 0,065 + 0.008 %; Leptospermum scoparium v. nichollsii (Dorr. Sm.) Ewart-

leaves is 0,065 + 0,007 %; Doryphora sassafras Endl- leaves is 0,124% =+ 0, 02 %; [llicium verum



Hook. f. - Fruits is 0, 0657 + 0,006%; Lindera communis Hemsl- fruits-0, 5474 + 0, 06 %,
Magnolia figo (Lour.)DC- flowersis 1,078+ 0, 03. Table 5.

) Total Essential Oils %
Species Name -
Leaves Fruits Flowers
Doryphora sassaftas 0,124 + 0,02
lllicium Verum 0,0657 +0,006
Leptospermum scoparfum v. 0.1537 + 0,005
chapmannii
Leptospermum scoparium 0,065 = 0,008
Leptosperm'um scoparium v. 0,065 + 0,007
nicholssii
Lindera communis 0, 5474 + 0,06
Magnolia figo 1.078 + 0,03

Table Ne 5 The Quantity of essential Oils Obtained by the Titration Method

4.1. Obtaining an Aromatic Complex of Leptospermum Scopariums leaves, Illicium Verums
and Lindera Communis fruits

The aromatic foliage complex of Leptospermum scoparium leaves, Illicium verum and
Lindera communis fruits were obtained by Hydro-distillation. 70 grams of dried leaf (crushed)
and fruits together with 200 ml of water were placed in a flask for the distillation process, the
distillation process had been carried out using a Clevenger-type apparatus (Pic.1-2) for 1 hours
and the condensation in a refrigerator at temperature - 0.0 ° C. The obtained essential oil was
extracted with hexane, 0.5 pl of the organic part of which was centrifuged (2 minutes at 1350

revolutions / min) and injected on the chromatograph.




Picture 10. Obtained Essential oils by Picture 11. Research Sample Leptospermums

Clevenger Method

4.1. Essential oils of Fruit of Leptospermum scoparium leaves, lllicium verum and Lindera
communis obtained by Gas Chromatography

The temperature mode of the injector was 300 ° C, while the sample in the column was
divided into helium flux by a ratio of 1 / 214.3. The chromatography was carried out in four
stages at a temperature gradient. In particular, In particular, chromatography was started at 50 °
C, which was continued for 5 minute at that temperature, then increased to 200 ° C (second
stage) at a rate of 3.0 (° C/ min) and was continued for 5 minute. In the third stage, it increased
to 320 ° C, at a speed of 30 (° C / min) and continued at that temperature for 20 minute. The
whole chromatographic implementation time was 74.0 minutes. The essential oil components
separated by chromatography were detected by an allure-ionization detector. The quantitative
content of essential oil was determined with an accuracy of 0.01% in percentage according to

the peak area.



b a-Thujene

Figure 1. Essential Oils of Leptospermum scopariumsleaves obtained by Chromatogram
Peak Number Ne Peak Thne Component Area,
(min) Name %
1 8,505 a-Thujene 0.955+0.03
2 23,14 Peak 0.643+0.02
3 28,64 Geranyl acetat 0.585+0.02
4 29,95 a-Cubebene 1.710+0.06
5 31,845 a-Copaene 6.717+0.24
6 32,265 B-Elemene 23.238+0.81
7 33,28 Menthyl acetat 3.307+0.12
8 33,59 a-Sellnene 0.855+0.03
9 34,475 Peak 3.296+0.12
10 36,21 Dehydroelsholt 11.556+0.40
11 36,465 Peak 12.321+0.43
12 37,215 Peak 4.214+0.15
13 37,485 Peak 8.568+0.30
14 37,865 Peak 2.273+0.08
15 38,73 Peak 0.816+0.03
16 39,84 Peak 55 3.049+0.11
17 40,06 Peak 3.070+0.11
18 41,675 Peak 1.794+0.06
19 41,88 Peak 0.924+0.03
20 42,22 Peak 58 2.054+0.07
21 42,845 Peak 59 4.749+0.17
22 42,99 Peak 3.307+0.12

Table 6. The Component Composition of the Essential Oil in the Leaves of Leptospermum

scoparium




As a result of the chromatographic research, 22 components have been found in the
essential oils of Leptospermum scoparium leaves. Among them, there were identified 8
components, In particular: a-Thujene 0.955 + 0.03 %, Geranyl Acetat 0.585 + 0.02 %, a-
Cubebene 1.710 + 0.06 % , a-Copaene 6.717 + 0.24 %, B-Elemene 23.238 + 0.81 %, Menthyl
Acetat 3.307 + 0.12 %, a-Sellnene 0.855+0.03 %, Dehydroelsholt 11.556 + 0.40 %.
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Figure 2. Chromatogram of Lindera communis fruits Essential oils



Peak Time Component
Peak Ne (min) Name Area %
1 19.220 Peak 0.230 = 0,0069
2 20.125 26 0.070 + 0,0021
3 21.545 Peak 0.369 = 0,01107
4 21.995 27 0.173 = 0,0051
5 24.122 Perilaldehyde 0.075 = 0,00225
6 24.425 1, 8-Cineole 4.420 x0,1326
7 25.460 Peak 92.017 +2,7605
8 26.360 30 0.036 + 0,0010
9 26.980 Citronelylacet 0.012 +0,00036
10 27.250 Peak 0.040 +£0,0012
11 27.665 Neryl acetate 0.112 +0,0034
12 28.130 a-Copaene 0.025 =0, 0008
13 28.715 Geranyl acetat 0.054 +0,0016
14 28.935 Peak 0.084 +0,0025
15 29.155 Peak 0.149 +0,0046
16 29.470 Peak 0.019 =0,0005
17 29.595 Dodecanal 0.023 + 0,0007
18 30.620 Peak 0.017 = 0,0005
19 32.645 33 0.020 +0,0006
20 33.000 2 (E) -Dodecenal 0.064 +0,0019
21 36.455 Peak 0.032 £0,0010
22 40.895 Peak 56 0.262 = 0,0079
23 42.335 Peak 58 0.362 +0,0109
24 42.685 a-Isocomene 0.009 +0,0003
25 43.860 a-Terpineol ac 0.270 +0,0081
26 44.475 Peak 62 0.051 +0,0015
27 45.280 Peak 0.547 +0,0164
28 45.440 Peak 0.026 +0,0008
29 45.530 Peak 0.203 +0,0061
30 45.645 Peak 0.037 +0,0011
31 49.115 E-Caryophyllen 0.050 +0,0015
32 50.210 Peak 46 0.029 +0,0009
33 51.220 Peak 0.028 +0,0008
35 51.905 3 0.021 +0,0006
36 52.220 Peak 0.050 +0,0015
37 53.715 4 0.005 =0,0002

Table 7. The Component Composition of Lindera communis Fruits Essential Oil

As a result of our chromatographic research, 37 components have been found in the

essential oils of Lindera communis fruits. Among them there were identified 11 , In particular:



Perilaldehyde 0.075 + 0,00225 %, 1,8-Cineole 4.420 + 0, 1326 %, Citronelylacetat 0.012 =+
0,00036 %, Nerylacetate 0.112 + 0,0034 %, a-Copaene 0.025 + 0, 0008 %, Geranyl acetate 0.054 +
0,0016 %, Dodecanal 0.023 + 0,0007 %, 2(E)-Dodecenal 0.064 + 0,0019, alpha-Isocomene 0.009
+0,0003 %, alpha -Terpineol acetate 0.270 + 0,0081%, (e)-beta-Caryophyllene 0.050 + 0,0015%.

4092 [Peak 56

Figure 3. Chromatogram of llicium verum fruits Essential oils



Peak Peak Time Component

Al (min) Name Area %
1 19.225 Peak 1.838 = 0,0551
2 21.540 Peak 0.108 = 0,0032
3 21.990 27 0.645+0,0194
4 24.110 Perilaldehyde 0.941 +0,0282
5 24 .355 1, 8-Cineole 1.188 +0,0356
6 24 .885 Peak 7.728 +0,2318
7 25.575 Peak 0.216 +0,0065
8 26.915 Citronelylacet 0.563+0,0169
9 27.675 Neryl acetate 4.585 +0,1375
10 31.805 32 0.821 +0,0246
11 32.575 33 4.802 +0,1441
12 34.705 Thymol methyl 0.263 +0,0079
13 34.875 (E,E)-a-Farnes 0.509 +0,0153
14 40.360 Silphinene 0.702 +0,0211
15 40.605 Peak 0.247 +0,0074
16 40.920 Peak 56 5.861 +0,1758
17 42 .370 Peak 58 10.076 +0,3023
18 43.675 Z-Caryophyllen 0.282 +0,0085
19 43.870 a-Terpineol ac 0.852 +0,0256
20 44,505 Peak 2.553 +0,0766
21 44,750 Peak 62 2.885 +0,0865
22 44,860 Peak 0.219 +0,0066
23 45.280 Peak 2.169 +0,0651
24 45.475 Peak 1.121 +0,0336
25 45.530 Peak 1.980 +0,0594
26 45.695 Peak 2.221+ 0,0666
27 46.285 Peak 63 0.938 +0,0282
28 46.790 Peak 65 0.059 +0,0018
29 47.410 Peak 67 0.370+0,0111
30 47.815 Peak 68 1.253 +0,0376
31 48.045 Peak 70 0.134 +0,0040
32 48.615 Peak 71 0.312 +0,0094
33 48.910 Peak 1.326 +0,0398
34 49.130 E-Caryophyllen 0.780 +0,0234
35 49.255 Peak 0.939 +0,0282
36 49.625 Peak 72 1.192 +0,0358
37 50.040 Peak 73 0.520 +£0,0156
38 50.480 Peak 46 1.053 +0,0316
39 50.670 Peak 0.114 +0,0034
40 50.750 Peak 0.063 +0,0019
41 50.965 Peak 0.996 +0,0299
42 51.310 Peak 0.960 +0,0288
43 51.530 Peak 4.860 +0,1458
44 51.925 3 3.731+0,1119
45 52.135 Peak 5.564 +0,1669
46 52.500 Peak 74 18.073 +0,5421
477 53.735 4 0.546 +0,0164
48 53.850 Peak 0.237 +0,0071
49 54.525 Peak 48 0.604 +0,0181

Table 8. The component composition of the essential oil in the fruits of Z/icium verum

As a result of our chromatographic research, 49 components have been found in the

essential oils of /llicium verum fruits. Among them there were identified 10, In particular:



Perilaldehyde 0.941 + 0,0282 %, 1, 8-Cineole 1.188 + 0,0356 %, Citronelylacetat 0.563 + 0,0169
%, Nerylacetate 4.585 + 0,1375 %, Thymol methyl ether 0.263 + 0,0079 %, (e)-alpha-farnesene
0.509 + 0,0153 %, Silphinene 0.702 + 0,0211%, Z-Caryophyllene 0.282 + 0,0085 %, Alpha-
Terpinyl Acetat 0.852 + 0,0256 %, (e)-beta-Caryophyllene 0.780 + 0,0234 %.

Chapter V Conclusions and Recommendations

On the basis of the conducted introductive research, while studying morphological
peculiarities of separate species, vegetation period the peculiarities of seasonal growth and
development, reproduction issues, terms of separate phenol-phases, period of dormancy, winter
resistance, heir aromatic, ornamental, medicinal nutritious and other economic-biological

characteristics were evaluated.

1. According to the growth and developmental characteristics of the observed species, it has been
concluded that they go through all the stages of vegetative and generative development in
sequence, which indicates their successful adaptation. For the purpose of research, there has
been carried out phonological observations on the experimental plants. Interrelation between
the flowering and fruit bearing was estimated in related to the internal and external factors.
Furthermore, plant development phases, air temperature, drought- resistance, seed quality
(germination capacity) and other indices were evaluated. The studies of seed productivity have
established that the coefficient of seed emergence is quite high. they consistently go through all
the stages of vegetative and generative development, some of them even have a self-renewal
ability (Akebia quinata, Stauntonia hexaphylla, Maclura tricuspidata), which is an indicator of

successful adaptation.

2. According to the duration of sprout growth 3 groups have been singled out;

Group I- species with two period of shoot growth: shoot growth period of Doryphora sassafras
- 180 days, Maclura tricuspidata 114 days Magnolia Figo 122 days and Psidium cattleianum -
136 days.



Group II - species with three period of sprout growth: Lindera communis growth period is 180
days.

Group IIT -species with a long period of shoot growth: Akebia quinata - duration of shoot
growth is 161 days, , licium verum - 110 days, Leptospermum scoparium - 170 days,
Leptospermum scoparium var. chapmannii — 170 days, Leptospermum scoparium var.
nichollsiii -173 days, Prunus serotina subsp. capuli- 152 days, Schinus tereninthifolia - 213

days, Stauntonia hexaphylla - 233 day.

3. According to the flowering period five groups have been singled out on the basis of
observation:

o  Winter and early spring flowering. Doryphora sassaftas.

o Spring flowering: Akebia quinata, Lindera communis, Magnolia figo, and Prunus
serotina subsp. capull.

o Late spring and summer flowering: Leptospermum scoparium, Leptospermum scoparium
var. chapmannii, Leptospermum scoparium var. nichollsiii.

o Summer flowering. Psidium cattleianum, Schinus terebinthifolia.

e Summer and autumn flowering: Illicium verum.

4. In assessing the fruiting in new environmental conditions, it is established that
the fruiting of introduced species in the conditions of the Batumi Botanical Garden is stable and
the quality is quite high. According to the degree of fruiting there can be distinguished 3 groups
of species:

Group I -species with sustained (abundant) fruiting: Maclura tricuspidata, Illicium verum,
Leptospermum scoparium, Leptospermum scoparium var. chapmannii, Leptospermum
scoparium var. nichollsii, Psidium cattleianum, Schinus terebinthifolia, and Stauntonia

hexaphylla.

Group II- species with medium fruiting: Magnolia figo, Doryphora sassafras, Prunus

serotina subsp. capull.

Group II] -species with poor fruiting: Akebia quinata.



The amplitude reaches a significant value in assessing the limitations of fruiting in some
species: Akebia quinata (54 days), Maclura tricuspidata (64 days), Doryphora sassafras (37 days),
Lindera communis (73 days), Psidium cattleianum (39 days), Schinus terebinthipholia (57 days),
Stauntonia hexaphylla (32 days), and Illicium verum (33 days). The amplitude varies slightly in
assessing the limitations of fruiting in the following exotics: Leptospermum scoparium (21 days),
Leptospermum scoparium var. chapmannii (9 days), Leptospermum scoparium var. nichollsii (7
days), Magnolia figo (20 days), Prunus serotina subsp. capuli (8 days).

5. In According to determine the seed productivity of the observed species there can be
distinguished 3 groups of species:

1. Species with high germination coefficient;

2. Species with medium coefficient of germination.

3. Species with low or none coefficient of germination.

The first group of species with high germination coefficient belongs: Maclura tricuspidata,

Leptospermum scoparium, Leptospemum scoparium var. chapmannii, Leptoapermum scoparium
var. nichollsii, Lindera communis, Magnolia figo, Psidium cattleianum, and Stauntonia

hexaphylla.

The second group of species with medium germination coefficient belongs: Akebia quinata,

Ilicium verum.

The third group of species with low germination coefficient or none at all belongs: Prunus

serotina subsp. capuli, Schinus terebinthifolia.

6. For the purpose of determining the content of essential oils there has conducted
experimental research in the regional chromatographic center of western Georgia. For the
isolation of essential oils the methods of hydro-distillation, high pressure super-fluid extraction
(with inert gases) and titration have been applied. Through the titration method (hydrolysis of
essential oils glycosides link in leaves and fruit was conducted with hydrogen chloride action.
The free essential oil was titrated with bromine). It was determined that the content of
essential oils in the Leptospermum scoparium var. chapmanii leaves 0, 1533 + 0, 005 %%,

Leptospermum scoparium. leaves 0,065 + 0.008 %, Leptospermum scoparium v. niichollsii



leaves 0,065 + 0,007 %, Doryphora sassafras leafs 0,124% =+ 0,02 %, Illicium verum fruits -
0,0657 + 0,006%, Lindera communis fruits -0,5474 + 0, 06 %, Magnolia figo flowers 1,078+
0,03.

7. As a result of our chromatographic research, 22 components have been found in the
essential oils of Leptospermum scoparium leaves. Among them there were identified 8
components. As a result of our chromatographic research, 37 components have been found in
the essential oils of Lindera communis fruits. Among them there were identified 11
components. As a result of our chromatographic research, 49 components have been found in
the essential oils of ///icium verum fruits. Among them there were identified 10 components.
are Perilaldehyde 0.941 + 0,0282 %, 1, 8-Cineole 1.188 + 0,0356 %, Citronelylacetat 0.563 =+
0,0169 %, Nerylacetate 4.585 + 0,1375 %, Thymol methyl ether 0.263 + 0,0079 %, (e)-alpha-
farnesene 0.509 + 0,0153 %, Silphinene 0.702 + 0,0211%, Z-Caryophyllene 0.282 + 0,0085 %,
Alpha-Terpinyl Acetat 0.852 + 0,0256 %, (e)-beta-Caryophyllene 0.780 + 0,0234 %.

8 . The some aromatic and medicinal plant species introduced at Batumi Botanical Garden
take a significant place in terms of their application in medicine and can widely be
implemented in modern pharmacology. According to the adaptation degree, the studied plants

can be recommended for the reasonable application in the Adjara coastline.

Chapter VI Recommendations

Some exotic plants introduced in the soil-climatic conditions of Batumi Botanical Garden
have high adaptation ability, so we recommend interested legal entities and individuals to
distribute for various purposes in the Adjara coast.

Winter flowering decorative exotic plant Doryphora sassafras can be used in ornamental
gardening, in medicine, modern pharmacology, as a unit copy or in group plantings, due to the

content of essential oils in the leaves. Summer and autumn flowering ///icium verum can be



widely used in decorative gardening, as far as the fruit contains an essential oil, it also be it can

be used in medicine, cooking and cosmetology.

A decorative exotic, Leptospermum (Leptospermum scoparium) creates an excellent
ensemble, especially with its red and pink varieties. Also they contain essential oils and can be
used in decorative gardening, medicine, and cosmetology. It is possible to cultivate agricultural

plantations as very valuable exotic.

Spring flowering, aromatic Lindera communis and Magnolia figo can be used in decorative
gardening, medicine, cosmetology as the promising essential oil.

Summer flowering Schinus terebinthifolia can be used in the food industry, perfumery.

Lardizabalaceae family members: spring flowering Akebia quinata and Stauntonia
hexapylla are precious fruit-decorative exotic plants and can be used in food industry, medicine
and decorative gardening.

Maclura tricuspidata is decorative with beautiful, red fruits.; its fruit contains sugar and
natural acids, also, large amounts of B, C, PP vitamins, carotene and rutting. It is also rich in
glycosides, pectin, resin substances and iron; therefore it can be widely used in medicine.

Summer-flowering, fruit-decorative exotics: Prunus serotina subsp. capuli and Psidium

cattleianum can be cultivated in agricultural plantations.
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