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HaBenena  xapakrepuctuka  Mopdoyoro-aHaTOMiYHHX — Ta
(Gi3i0NOTIYHMX — TOKa3HHWKIB  JUCTKIB  10-TH  copTiB  Ti0icKy
kutaiicekoro: Tivoli, Porto, Bangkok, Borias, Athens, Allure,
Camelia wint, Helene, Summer storm ta Cooperi. BusueHo
KcepoMop(dHi 03HAKH JIMCTKIB, iX po3MipH, PpakIiifHUI CKiIa] BOAH.
JocimKeHHs. TPOBOAWINCH B IIEPiO OMATIOBATBHOTO CE30HY, KOIH
POCIIMHY 3HaXOAMINCH B YMOBaX HU3bKO1 BOJIOTOCTI.

[libick xumaticokuti, copm, iHmMep’cpHe O3eJleHeHHs, B0OHUl
PeAHCUM, NOCYXOCMIUKICIb, NPOOUXOSULL ANapam, po3mipu TUCHKIE

l6ick  kwuraiicekmit  (Hibiscus — rosa-sinensis L.) —
BIYHO3EJIEHUI yarapHuK ab0 HEBEIHMKE JepeBO, IO JIOCATAE Y
mpuponi 3—6 M 3aBBumIKU. bartekiBmuHa Buay — IliBmeHHO-
Cxinna Asis [2]. KyneruByBatu ri0ick mouanu Ha [‘aBaiisx,
3BIAKM I pociuHa Oyia iHTpoaykoBaHa B kiHmi XVII cr. B
€Bpony. Cenekuiero TidickiB 3aliMarOTbCS KBITHUKapi BCHOTO
CBiTy, aje HaWaKTWBHIIIE BEIEThCS pPOOOTAa B PO3ILTIIHUKAX
CHIA, Tommannii Ta Benwrii. Busemeno Bixke OLbIe IT'SITHCOT
COPTIB Ti0ICKYy KHTAWCBHKOTO 1 3 KOXXHHM POKOM ISl KIJIbKICTh
30inbLIyeThes. B3arani x icTopist TiGicKy — 1e CyLibHa CeNeKLis
(mpuposHa Ta mryuna) [9].

g pociamHa MMUPOKO BUKOPHUCTOBYETHCS B 1HTEP EPHOMY
O3eJIeHEeHHI. 3apa3 BiAMi4aeTbcs HOBE 3POCTAaHHS 1HTEpecy A0
LLOTO BUJY 3aBJSKHU IMOSBI HOBHX COpPTiB. ['10iCK KUTalChKHiI B
YMOBaX IHTEp’€EPHOTO O3€JICHEHHS 3HAXOJWUThCS IPH HecTadi
BOJIOTOCTI TIOBIiTpsi, OCOOJHMBO B ONANIOBAILHUN mepiog. Y
PEKOMEHJAIsIX 3 arpoTeXHIKH BHUPOILYBaHHS Oinblly yBary
MPUIIIAIOTE TABUINEHHIO BOJIOTOCTi TOBITps Biuitky [10], ame
3MMOBHMH II€piOJI MOXKE€ HETaTUBHO BIUIMBATHM HA POCIIUHMU.
Heo0OxigHo BpaxoByBaTH 3[aTHICTh 10 IIBUAKOI Ta €QEeKTUBHOI
ajanTauii 10 IbOTO HECTIPUATIUBOTO (haKTOpa HOBUX COPTIB.
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OpHMM 3 TTOKa3HUKIB CTIHKOCTI 0 3HEBOAHEHHS € aHATOMO-
Moposoriuni o3Haku ymctkiB [11]. Bigomo, 1o mist poay ridick
XapaKTepHa HAsBHICTh Y BCIX YaCTHHAaX POCJIUHU CIH30BHX
BMICTHIII, sIKi BiIrparoTh BEITUKY POJb Y BOTHOMY OallaHCi, BOHH
3B’s3yIOTh Boay [4]. ¥ emigepmi ctebia TiGicKy KUTalChKOTO, fK i
B €MifiepMi JUCTKIB, € mpoauxu. COUeBUYKH YTBOPEHI BEIMKUMHU
KIIITHHAMH OCHOBHOI TKaHWHHU 3 BEIIMKMMH MDKKIITHHHAKAMH.
Uepes npoauxu Ta COYEBUIKA 3MIHCHIOETHCS Ta3000MiH.

JIMCTKM 4eproBi, CUAATh Ha 3CJICHUX JIOBIHX YepeliKax, sKi
JIOCUTH IMITBPHO TpPHUKpimIeHi 1o croBOypa pocmuHu. Komip
JHCTKIB Bapiroe Bim TeMmHO-3e1eHOTO (copT Borias) mo caimio-
3eneHoro (copt Helene). € naucTku i cMaparJoBoro BiITiHKY (COpT
Bangkok) ta ctpokari (Cooperi). 3a dhopmoro Kpar JIHCTKOBOT
IUIACTUHKHA JIMCTKH OyBarOTh 3 rocTpuMmu (Summer storm) ra
okpyriaumu 3yousmu  (Helene) ab6o timokpai (Camelia wint).
MoXHO BUAUIMTH Taki (OpMHU JUCTKIB: €NINTHUYHY, JAHIETHY,
SIMEBUAHY, LI POKOSIMLIEBUIHY, BY3bKOSIHLIEBU]IHY, 1110,
3BUYAHO, 3aJICKHUTh Bij COpTy pociuuu [8].

Heski JIOCIITHUKHU BUBYAIN MOCYXOCTIHKICTh
IHTPOJYKOBaHUX COPTIB TibiCKy CHpPIHCBKOTO B  yMOBax
KpacHonmapcekoro — kparoo. 3a  pe3ynabTataMH — aHATOMO-
Mopdooriunux Ta ¢izionoro-0ioXiMiYHMX MOKA3HUKIB JIUCTKIB
BUSIBJICHO Ha#OiIbIl amanTuBHi copTu [4]. JocmikeHb 1010
CTiliKOCTI T10iCKYy KUTACHKOTO 0 3HEBOIHEHHS HaM HE BiioMi.

Buxozsiun 3 BHICHABEACHOTO, aKTyalbHUMH € TIOPiBHSIbHI
JOCTIIJDKEHHS BIATMOBIAI HA BOJHHUI CTpEC Pi3HMX COPTIB TiOicKy
KHTaiCbKOTO Ta BUBUCHHS aHaTOMO-MOP(OJIOTTUHIX
0COOIIMBOCTEH JINCTKIB.

Martepiajau Ta MeTOAHU TOCTiTKEHD

Jluctkn BimOWpanu 3 POCIMH KOXHOTO COPTY y PI3HHX
YacTUHAX KpPOHU. Bwmict pi3HMX ¢GOpM BOAM BHU3HAYAIK 32
3araJbHONPUITHATIMEU MeToanKamu [6]. Ha HmwkHbOMY erigepMici
JUCTKIB CEPEIHBOTO SPYCy BHMIPIOBAIM PO3MIpH NPOIUXIB 3a
JIOTIOMOTOI0 JTIHIHHOTO OKyJsip-Mikpometpy [1]. Ilnomy muctkis
BH3HAYaJIM BaroBMM METOJOM 32 JIOTIOMOTOK MITiMETPOBOTO
nanepy. BumiproBanHs1 IXHBO1 JOBXKHUHY Ta IUPUHHA TPOBOAMIIH 32
3aragpHONpUHATUMHU MeTogukamu [S]. [IpoBenena craructuyHa
06po0Kka OTpUMaHMX JaHuX [7].
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Jlist mocimipKeHHs Oy BUKOpUCTaHi HacTymHi coptu: Tivoli,
Porto, Bangkok, Borias, Athens, Allure, Camelia wint, Helene,
Summer storm ta Cooperi [3].

PesyabraTtn Ta ix 00roBopeHHst
AHaToMO-MOp(QOJIOTiuHI 0COOIUBOCTI JIMCTKIB € OJHHM 3
MOKa3HHKIB MPUCTOCYBAHHS 10 MOCYIUTMBHX YMOB iCHyBaHHA. SIK
CBiUaTh MPOBEICHI TOCIIHKEHHS, HAlIMEHIITy TOBXHHY IPOINXiB
MaroTh coptu Porto, Athens, Helene ta Cooperi. JloBxuHa
npoauxiB y copriB Porto ta Helene ckmama 10,8 MM, y copty
Athens — 10,5 mxm, y copty Cooperi — 10,7 mxm (tada. 1).

Tabmuus 1 — Po3Mipu npoauxiB COPTiB Ti0iCKy KHTalChKOTO
Table 1 — The sizes of the stomata of varieties of Hibiscus
rosa-sinensis

Copr Po3mipu npoauxiB, MKM KinbkicTs Ha tq
MMZ, mT
JIOBXKHAHA td mpuHa** ta
Tivoli 11,3£0,01 |- 3,0£0,02 |- 342+32 -

Porto 10,8 +£0,02 |22,73* 32+0,03 |554* |320+25 541*

Bangkok | 11,1 +0,01 |14,18* 29+0,05 |196* [348+1,4 0,89

Borias 12,3+0,04 |24,27* 3,4+0,03 |11,08* [350+2,0 2,12*

Athens 10,5 +0,02 35,71* 32+0,01 |893* [330+2,8 2,82*

Allure 11,5+0,06 |3,29* 3,1£0,04 |2,44* |340+33 0,46

Camelia | 12,0+0,03 |22,15* 3,3+£0,03 |8,31* [344+3,0 0,45
wint

Helene |[108+0,02 [22,73* [29+0,01 [446% [328+26 3,39*

Summer | 11,1+0,05 |3,92* 3240,02 |7,07* [345+14 0,29
storm

Cooperi | 10,7 £0,03 18,99* 33+£0,05 |557* [329+28 3,06*

[pumiTka: * — mocroBipHO 3 BiporigHicTio P > 0,90; ** — nana mmpunna
MIPH 3aMKHYTil TPOIMXOBIH IILTHHI

[lInprHa mpoauxiB BapiroBajga HE3HAYHO Y BCIX MOCIIHKECHUX
BuAiB (Bix 2,9 mxm g0 3,4 mxm). HaliMeHIna mmprHa npoanxoBoi
miauau y copriB Bangkok ta Helene. Kinpkicte mpomuxiB Ha
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HIKHBOMY ermigepmici auctkiB 6yna 320 mr. Ha 1 MmM? y copry
Porto, 328 mwr. y copry Helene, 329 mr. y copty Cooperi ta 330
wr. Ha 1 mm? y copry Athens.

BinpHa Boma mpuiiMae yqacTh TUTBKH B 0OMiHI pEYOBUH, TOAI
K 3B’s3aHa 3a0e3meuye BOJOYTPUMYIOUY 3AATHICTH KIITHH
nucTkiB. CriBBiTHOIICHHS Pi3HUX (OPM BOAY B KIIITHHAX JTUCTKIB
HampsiMy TIOB’SI3aHO 3 TIOCYXOCTIMKICTIO copTiB. BuBueHH:S
BOJHOTO PEXHMY IIOKa3ajo, M0 HaHOIMpIIMA BMICT 3B’A3aHOT
Boau y copriB Tivoli Ta Porto. Bigmosiano y HuX Ha#OimbIm
MOKa3HHWKH CIHIBBIJHOIIEHHS 3B’sA3aHOI BOAW A0 BiabHOI, 1,85 Ta
2,50 BigmoBimHO (Tabi. 2). ikl 3HAYHWA BMICT BOIW BiIMIUCHO
y auctkax coptiB Tivoli, Porto Ta Camelia wint (74,6, 70,3 Ta
70,5 % BimnmoBimHO). AHami3 npoBomuBcs B ciuni 2018 p.
HaiimeHmr  mpucTocoBaHMMH 110 HH3BKOi  BOJOTOCTI  3a
MOKa3HUKaMU (PaKLIifiHOrO CKJIAAy BOJM BHSBHJIHCH COPTH
Allure, Bangkok Ta Cooperi.

Tabmums 2 — @pakmiifHAN CKIax BOAY NESIKUX COPTIB Ti0icKy
KUTaNCBKOTO

Table 2 — Fractional composition of water of some varieties
of Hibiscus rosa-sinensis

Copt Bwict Boan, % CniBBiJHOIIEHHS
3arajibHO1 BUTBHOT 3B’s13aHO1 SB’HSaI.{OI BO‘,.I[I/I s
BUJIBHO1
Tivoli 74,6+0,92 26,1+0,46 48,4+0,32 1,85
Porto 70,3+1,40 20,1£0,77 50,2+0,56 2,50
Summer storm 69,3+0,10 28,1+0,54 41,2+0,23 1,47
Helene 67,7+0,22 25,5+0,15 42.2+0,46 1,65
Allure 68,4+0,71 40,9+0,78 27,5+0,40 0,67
Bangkok 63,5+1,10 35,6+0,21 27,9+0,95 0,78
Cooperi 64,0+0,45 33,8+0,64 30,2+0,35 0,89
Athens 66,4+0,27 30,5+0,52 35,9+0,34 1,18
Camelia wint 70,5+0,12 32,1+0,33 38,5+0,12 1,20
Borias 67,5+0,36 24,3+0,40 43.2+0,83 1,78

[Tnoma acuMiNALIAHOT TOBEpXHI

3aJIEKNATHh BiJl KUIBKOCTI

JIUCTKIB, PO3MIPIB iX CepeJHbOI IUION[I W HASBHOCTI YIIKOKEHb
JIUCTOBOI MJIACTUHKH. /IOBXKMHA JTUCTKIB BUBUEHUX COPTIB Ti0icKy
KHTalChKOTO KonmBanach Bif 8,1 mo 10,7 cm (Tadim. 3), mupuHa —
Bix 4,3 no 8,2 cM. HaliMeHImMMH 1i TIOKa3HWKH OyId Yy COPTY
Tivoli. MixxBuioBe MOPIBHSIHHS MOKA3aJI0, [0 HAHO1IbIIA MO
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y mucTKiB coptiB Porto ta Athens, Bona mopisaroBana 21,3 ta 21,2
cM?, a HaliMeHInuMM el mokasHuk Oy y copry Tivoli (16,1 cm?).

Tabmums 3 — Po3mipu JHCTKIB OesKuX COpTiB TibicKy
KHTalCHKOTrO

Table 3 — Leaf sizes of some varieties of Hibiscus rosa-
sinensis

JoBxuHa, IIupuna,

Copt td ta ITnoma, cm? ta
oM cM
Tivoli 8,1+0,15 - 4,3+0,08 - 16,1+0,06 -
Porto 9,3+0,02 7,93* 8,1+£0,01 47,15* 21,3+0,12 38,80*

Summer 10,7£0,08 | 15,29* | 6,5+0,11 | 16,18* | 20,9+0,05 | 61,53*
storm

Helene 8,2+0,08 0,59 7,7£0,13 | 22,28* | 18,4+0,09 | 21,29*

Allure 8,5+0,10 2,22* | 8,0£0,09 | 30,83* | 17,0+0,08 [ 9,00*

Bangkok | 9,0+0,02 5,96* | 5,8+0,09 | 12,50* | 19,3+0,10 | 27,58*

Cooperi 8,240,16 0,46 7,1£0,13 | 18,79* | 18,1+0,10 | 17,24*

Athens 10,1+0,06 | 12,42* | 5,0+0,10 | 5,46* 21,2+0,12 | 38,06*

Camelia | 9,8+0,07 10,30* | 6,6+0,12 | 15,97* | 20,7+0,05 58,97*
wint

Borias 9,0+0,03 5,92* | 8,2+0,15 | 22,94* | 19,9+0,09 | 35,19*

[pumiTka: * gocrosipHoO 3 BiporigaicTio P> 0,90

Pi3Hung y po3mipax JHMCTKIB 3aJI€KHUTh Bi GopMH. Y TUCTKIB
sineBuIHOI popmu (copt POrto) noexuHa nepeBUIlye IUPUHY B
1,5-2 pa3u, HaliOLIbINA IIUPUHA 3HAXOAUTHCS OJIMIKYE IO OCHOBHU
muctka. [lpu mannernin  (Cooperi) Ta  By3bKOSHILICBHIHIN
(Bangkok) ¢opmi noBXMHA JIMCTKOBOI ILTACTHHKH MEPEBHIILYE
mMpuHy B 3—4 pasu, ajge NpH JIaHUEeTHIH Qopmi Haibinbia
IIMpUHA 3HAXOIUTHCS MOCEPEAMHI JIMCTKA Ha BIAMIHY Bif
BY3bKOSHLEBUIHOI GOpMHU. Y JINCTKIB IMUPOKOSHLEBUIHOI (HOPMH
JOBXHMHA JOPIBHIOE MHMPHUHI abo mepeBuulye ii Hebarato (copt
Allure).
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BucHoBku

1. Menmmii po3Mip THpoauxiB BigmiueHo y copTiB Porto,
Athens, Helene Ta Cooperi. 3a KifbKiCTIO MTPOAUXIB HA OMHHUIIIO
TUIOMII JOCTIKEHI COPTH MO>KHA MTOAUTUTH Ha ABI TpymH: OLIbITY
KiJIbKicTh MatoTh coptu Borias, Bangkok, Tivoli, Summer storm ta
Camelia wint, menmry — coptu Porto, Athens, Helene ta Cooperi.

2. 3a  (iz3iojOriYHUMH  TIOKa3HUKAMH  HaWOiibIIa
BOJOYTPUMYIOYa 30aTHICTh KITHUH BiaMmiueHa y coptiB Tivoli ta
Porto, criBBiHOIIICHHS 3B’s3aHOT BOJIU 10 BUTHHOI JTopiBHIOE 1,85
Ta 2,50 BiAIIOBiAHO.

3. HaiiGinpima ruroma y auctkiB coptiB Porto ta Athens, a
HaiiMeHmia — y suctkiB copty Tivoli. Copr Tivoli mae Takox
HaiimeHmry 1mwmpuHy (4,3 CM) JIHCTKOBOI IUIACTHHKH Cepej
JOCTIKEHUX COPTIB.
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PECULIARITIES OF THE ASSIMILATION APPARATUS
OF SOME VARIETIES OF HIBISCUS ROSA-SINENSIS
Pristupa I. V.

Zaporizhzhia National University
artemisia.iryna@gmail.com

Hibiscus rosa-sinensis L. is an evergreen shrub or small tree
that reaches 3-6 m in height. The cultivation of Hibiscus began in
Hawaii, from where this plant was introduced in the late 17th
century to Europe. This plant is widely used in interior
landscaping. Now there is a new interest increase in this species
due to the emergence of new varieties. Hibiscus rosa-sinensis in
the conditions of interior landscaping faces a lack of humidity,
especially during the heating season.

An indicator of resistance to dehydration is anatomical and
morphological features of leaves. It is known that genus Hibiscus
is characterized by the presence of mucous containers in all parts
of the plant, they play an important role in the water balance. We
did not find any researches on the stability of Hibiscus rosa-
sinensis to dehydration.

The leaves were taken from plants of each variety in different
parts of the crown. The content of various forms of water was
analysed by generally accepted methods. At the lower epidermis
of the leaves, the size of the stomata was measured using a linear
eyepiece micrometer. The area of the leaves was determined by
weighing method using millimeter paper. Measurement of their
length and width was carried out according to generally accepted
methods. Statistical processing of the received data was carried
out.

The following varieties were used for the study: Tivoli, Porto,
Bangkok, Borias, Athens, Allure, Camelia wint, Helene, Summer
storm and Cooperi.
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The anatomical and morphological features of the leaves are
the indicators of adaptation to dry conditions of existence.
According to studies conducted, the smallest length of stomata are
in varieties of Porto, Athens, Helene and Cooperi. The width of
the stomata varied slightly in all studied varieties (from 2.9 to 3.4
mkm). The smallest width of the stomatal crack in Bangkok and
Helene varieties. The number of stomata on the lower epidermis of
the leaves was 320 pcs. per 1 mm? for the Porto variety, 328 pcs.
for the Helene variety, 329 pcs. for the Cooperi variety and 330
pcs. for the Athens variety.

Free water takes part only in the metabolism, while the bound
provides water-retaining ability of the cells of the leaves. The ratio
of different forms of water in the cells of the leaves is directly
related to the drought tolerance of varieties. The study of water
regime showed that the largest water content are of the varieties
Tivoli and Porto. Accordingly, they have the highest ratio of
bound water to free, 1.85 and 2.50 respectively. The higher
content of water was noted in the leaves of varieties Tivoli, Porto
and Camelia wint (74.6; 70.3 and 70.5 % respectively). The
analysis was carried out in January, 2018.

The length of the leaves of the studied varieties of Hibiscus
rosa-sinensis varied from 8.1 to 10.7 cm, the width was 4.3 to 8.2
cm. The largest area of the leaves of varieties of Porto and Athens,
it was 21.3 and 21.2 cm?, and the smallest was Tivoli (16.1 cm?).
The difference in the size of the leaves depends on the shape.

Xeromorphic peculiarities of leaves, such as the smaller size
of stomata and smaller amount per unit area, characterize the
varieties Porto, Athens, Helene and Cooperi.

According to physiological parameters, the largest water-
retaining ability of cells is found in the Tivoli and Porto varieties.

The largest leaf area are of the varieties Porto and Athens,
and the smallest — of the Tivoli variety. The Tivoli variety also has
the smallest width (4.3 cm) of leaf blade among the studied
varieties.



