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ANATOMIC STRUCTURE OF ONE-YEAR-OLD
SHOOTS OF ACTINIDIA SPECIES

Objective — to study the anatomical and morphological structure of one-year-old shoots of the genus Actinidia L. species, which
are introduced in Forest-Steppe of Ukraine.

Material and methods. The subject of the study were representatives of the genus Actinidia, growing in the collection of
the acclimatization department of fruit plants of the M.M. Gryshko National Botanical Garden of the NAS of Ukraine. The studies
were carried out in 2016-2017 with the using of generally accepted methods. Anatomical and morphological features of one-year-
old shoots of the genus Actinidia species, which are introduced in the conditions of Forest-Steppe of Ukraine, were studied.

Results. In A. kolomikta the thick layer of periderm with flattened, suberin-saturated cells is characteristic, which indicate
the better protection from abrupt temperature fluctuations, and thus the better resistance to frost and drought. The female plants
had significantly thicker periderm than the male ones. A. arguta has the thickest periderm, which, however, contains a lot of air.
An indirect indicator of the increased resistance to frost of these taxa is also the most intense starch accumulation in the perimed-
ullar zone, especially in the female plant shoots. According to the structure of the integumentary tissue, the least resistant to the low
temperatures has A. macrosperma.

Conclusions. The investigation shows that introduced the genus Actinidia species have some features of shoots anatomy, which
may be used for prediction of the success of introduction. It was shown, that the high adaptive potential of A. kolomikta is character-
ized by much flattened suberinized cells, and so this species has the better resistance to frost and drought. The significantly thicker
layer of periderm in the shoots of the A. kolomikta female plants compared to male ones is detected. Representatives of A. arguta
(A. arguta, sorts Kyivska krupnoplidna and Don Huan) have the thickest layer of periderm filled with air. Their high frost resist-
ance is supported by the most intensive accumulation of starch in the perimedullar zone (especially in the shoots of female plants).
The least resistant to the low temperatures, according to anatomy, has A. macrosperma. The data obtained add to the knowledge
of the anatomy of the stems of different actinidia species and may be used in the selection of cultivars with increased persistence.

Key words: Actinidia L., species, anatomical and morphological structure, shoots, male and female plant, persistence, spare
substances.

The augmentation of species composition of fruit-
bearing plants with valuable nutritional and me-
dicinal properties is of great strategic significance
for sustainable development. Such plants include
species of blueberry, cranberry, sea buckthorn, ac-
tinidia and magnolia vine, with high content of
biologically active compounds in fruit and vegeta-
tive organs. A special place belongs to plants of the
genus Actinidia Lindl. (Actinidiaceae Hutch.).
The genus Actinidia contains about 76 species,
found in tropical, subtropical and temperate areas
of East Asia (China, Japan, the Corean Peninsula
and Russian Far East). According to the floristic
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regionalization, the genus is found in the Eastern
Asiatic region of the Holarctic kingdom, with the
center of development in South-Western China
[4, 8,9, 10]. The most widespread species of actinidia
in the world is A. deliciosa (A.Chev.) C.F. Liang ex
A.R. Ferg., known as kiwi, one of the most impor-
tant industrial fruit cultures in the world. Due to
low frost resistance, the plants of this species may
grow only in tropical or subtropical climate.
Lately, considerable attention of scientists and
practitioners of many countries of the world (the
USA, Poland, Italy, France, Belgium, New Zea-
land) attracts other more winter-resistant species
of actinidia, in particular A. arguta (Siebold et Zucc.)
Planch. ex Miq. The first industrial plantations
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of this crop are founded there, selection work with
this plants is continuing, the cultivation and stor-
age technologies of actinidia fruits are developing.
Significant contribution to the introduction of cer-
tain Actinidia species in culture has been made in
Ukraine, particularly, in M.M. Gryshko National
Botanical Garden of the NAS of Ukraine (NBG),
where introductory studies of actinidia are carried
out more than 60 years. Today, the collection of
Actinidia of the NBG is one of the richest in Uk-
raine. It is represented by six species, namely A4. ko-
lomikta (Rupr. et Maxim.) Maxim., A.arguta (Sie-
bold et Zucc.) Planch. ex Miq., A. purpurea Rehd.,
A. polygama Siebold et Zucc., A. chinensis Planch.,
A. macrosperma C.E.Liang. As a result of the breed-
ing work in the NBG, 19 high-yielding cultivars
are produced that are promising for widespread
introduction to the horticulture [12].

The success of the introduction depends greatly
on the genetically determined properties of plants
that determine the level of their endurance to the
environment. At the same time, when plants are
transferred to new conditions, the adaptive poten-
tial of species is realized through some physiolog-
ical-biochemical and anatomical and morpho-
logical alterations. Therefore, the study of the an-
atomical structure of individual organs of plants is
extremely important for assessing the impact of
environmental factors and identifying the adapta-
tion of plants to the natural environment. The
anatomical and histochemical studies of plants to
determine their level of resistance to the new cli-
matic conditions are known, which indicate that
the frost resistance of woody plants depends on
their anatomical, morphological and physiologi-
cal characteristics, in particular on the intensity of
accumulation of spare substances (sugars, starch-
es) and from the age of plants [2, 5, 7]. Known
works are devoted to the investigation of anatomi-
cal structure of vegetative organs of lianes from the
Actinidiaceae family [1, 3, 10, 11].

The value of anatomical features of one-year-
old shoots as an integrated system of tissues for
diagnostic is given in some works on woody plant
anatomy [7]. One of the way of prediction of the
efficiency of acclimatization is the investigation of
the plant anatomical structure.
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Objective — to study the anatomical and mor-
phological structure of the one-year-old shoots of
introduced species (A. arguta, A. kolomikta, A. poly-
gama and A. macrosperma) regarding their frost
and drought resistance.

The internal structure of vegetative organs of
woody plants is of great interest not only from the
practical point of view, but in the light of theoreti-
cal questions of plant physiology and some prob-
lems of systematic and phylogeny.

Material and methods

Objects of the study were four species of the gen-
era Actinidia: A. kolomikta, A. arguta, A. polygama,
A. macrosperma and two sorts selected in NBG —
Kyivska krupnoplidna (female plants, F) and Don
Huan (male plants, M).

For anatomical research the samples were taken
in early March and in late April. We used the mid-
dle part of one-year-old shoots of female and male
specimens.

The samples were fixed in FAA and sectioned
into 10—15 pum thick slabs using freezing micro-
tome, then stained by phloroglucin and 12—KI
solution to detect lignified structures and starch,
respectively [6]. The measurements were done
using Image J program and XSP-146TR micro-
scope.

The data were statistically processed using Sta-
tistica 8. The significance of results was deter-
mined using Student’s t-criterion. The pictures
were taken with digital camera Canon Power Shot
A630.

Results and discussion

The vascular system of actinidia stem belongs to
the transient woody type in plant evolution [2, 7].
Stems of studied species have similar structure.
The primary covering of the stem, the epidermis is
unicellular, covered with a thin cuticle and lacking
chloroplasts. Under the epidermis is the periderm,
made up by thin-walled cells stacked into dense
layers. Beneath the periderm is the medullar col-
lenchyma and the small cells of cortex parenchy-
ma, filled with chloroplasts. The cortex parenchy-
ma and phloem are separated by bast fibers, with
cells distinguished by thickened walls. A well-de-
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Fig. 1. Cross section of one-year-old shoots: A — A. macrosperma (F); B — A. kolomikta (F); C — A. kolomikta (M); D — A. po-
lygama (F); E — A. polygama (M); F — Kyivska krupnoplidna (F); G — Don Huan (M); H — A. arguta (F); I — A. arguta (M):
I— periderm; 2 — collenchyma; 3 — parenchyma; 4 — bast fibers; 5 — phloem; 6 — lenticels; 7 — starch; § — residual epidermis

veloped primary phloem is represented by a ring
of woody bast fibers, the middle consists of large
rounded or polygonal parenchyma cells, which on
the periphery make up the perimedullar zone (Fig. 1).
With age, medullar cells die off, and the shoot is
hollowed out. Despite significant similarity of the
internal structure of one-year-old shoots of stud-
ied species we saw some differences in each of
them and in specimens of different sex.

At the beginning of vegetation, the species main
difference is the degree of periderm development.
The stem of A. macrosperma is covered by an al-
most whole one-layer epidermis, beneath which
the periderm has only 1-2 suberinized layers (Fig. 1, A).

ISSN 1605-6574. Inmpodyxuis pocaun, 2018, No 2

The periderms of A. polygama and A. kolomikta
consist respectively of 6—7 and 7—8 layers of
strongly flattened, suberin-filled cells (Fig. 1, B—F).
Female specimens of these species have some-
what thicker periderm. Thus, a shoot of ‘Kyivska
krupnoplidna’ has 5—7 layers of deformed, air-
filled cells with tortuous suberin-filled radial walls.
In contrast, only the few upper layers of periderm
are suberinized in male specimens (‘Don Huan’)
(Fig. 1, F, G). The shoot of female specimens
of A. arguta has a similar structure of periderm
with several outer layers (5—6) suberinized and
starting to lignify. In this species, the cork of males
is somewhat thicker than that of females, there are
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Fig. 2. Histogram of anatomical parameters of one-year-old shoots: of Actinidia species

and sorts

up to twelve layers (Fig. 1, H, I). In all studied spe-
cies, one-year-old shoots had a lot of lenticels.
Beneath periderm is lamellar collenchyma. It
has the most layers in the shoots of A. arguta and
in the studied sorts (7—8 in female plants, 5 in
male plants), the least in A. polygama, 4—5 layers
in both male and female specimens. There is no
sharp difference between collenchyma and paren-
chyma. In all studied species, there are 5—6 layers
of parenchyma cells with thickened walls and well-
developed intercellular spaces. Notably, in early
March, collenchyma and parenchyma in the male
and female plants of A. arguta and ‘Don Huan’
have no starch reserves. In ‘Kyivska krupnoplidna’

and the female A. macrosperma however there are a
lot of starch grains in these tissues. As for 4. po-
lygama, there is a lot of starch inclusions in collen-
chyma and parenchyma of both male and female
plants.

Also, in March a lot of starch inclusions are
seen in the phloem of A. polygama, ‘Kyivska krup-
noplidna’ and A. macrosperma. In other species,
no starch was found in phloem. In the medullar
rays of all species except A. kolomikta there were
starch grains. The perimedullar zone (including
elements of the primary xylem) of female plants of
all studied species except A. kolomikta had large
reserves of starch. Meanwhile, in male plants the

Table. Morphometrical parameters (um) of one-year-old shoots of the genus Actinidia species and sorts

Species / sort Periderm Collenchyma Parenchyma Phloem Xylem PMZ

A. arguta (F) 159 £ 17 139+9 112t 12 235+ 69 916 + 37 330 + 46
A. arguta (M) 169 £ 8 118+ 7* 101 £ 22 295 £ 28 * 1276 £ 30 * 328 £ 18
A. kolomikta (F) 109 + 25 120 + 20 139 £ 27 333+ 13 1394 + 45 249 + 41
A. kolomikta (M) 71 £22%* 1079 107 £ 23 * 305 + 88 1230 £ 73 * 227 £ 16
A. polygama (F) 579 93+ 13 115+£23 282+ 12 735+ 116 134 £ 65
A. polygama (M) 49 + 15 93+ 8 101 + 24 232+ 16% 467 £ 69 * 194 £ 90
Kyivska krupnoplidna 202+ 13 104 £ 8 11212 353+ 17 1509 + 44 377 £ 25
(F)

Don Huan (M) 186 £+ 20 60 £ 13* 41 £ 9 * 213 +£43* 1378 £ 96 * 372+ 17
A. macrosperma (F) 74+ 9 96 £ 7 139+ 14 238 £ 23 913 £ 59 235+ 56

N o te: PMZ is perimedullar zone; * — statistically significant (p < 0.05) differences compared to female plants.
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starch was absent in this region only in ‘Don
Huan’. Interestingly, the perimedullar zone is
thickest in A. arguta and ‘Kyivska krupnoplidna’,
which combined with the presence of starch indi-
cates larger starch reserves (Fig. 2). The medullar
parenchyma has no starch inclusions. The maxi-
mal amounts of medullar parenchyma were seen
in the stem of A. polygama.

As can be seen from Table, the male plants of
all species except A. arguta either have significant-
ly thinner periderm, collenchyma, parenchyma,
phloem, xylem and perimedullar space (except
A. polygama) or a tendency to decrease compared
to female ones.

As it was in phloem and perimedullar zone
where starch was found most intensively, the thick-
ness of these zones can be one of the criteria to
differentiate males and females. Male plants of
A. arguta have better developed phloem and xylem
compared to females. Sizes of perimedullar zone
do not statistically significantly differ between
male and female plants.

Thus, according to the structure of outer layers,
the most similar were females of 4. arguta, ‘Kyiv-
ska krupnoplidna’ and ‘Don Huan’. Significantly
thicker periderm was found in female plants of
A. kolomikta compared to male plants indicat-
ing better frost resistance of the former. Also in
A. kolomikta the thick periderm layer consisting
of much flattened suberinized cells indicates the
better defense against abrupt temperature fluctua-
tions and less water losses, and so better frost and
drought resistance. In A. arguta and sorts Kyivska
krupnoplidna and Don Huan, the thickest peri-
derm is found (Table), however, it is filled with air.
The least resistant to the action of low tempera-
tures, by tissue structure, was A. macrosperma. An
indirect indicator of better frost resistance of above
taxa is the large deposits of starch in the perimed-
ullar zone, especially seen in shoots of female
plants.

Conclusions

Introduced the genus Actinidia species have some
features of anatomy of shoots that may be used for
prediction of the success of introduction. It was
shown, that the high adaptive potential of A. kolo-
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mikta is connected with flattened suberinized
cells, which provide the better protection of plants
from frost and drought. The significantly thicker
layer of periderm in the shoots of the A. kolomikta
female plants compared to male ones is detected.

Representatives of A. arguta (A. arguta, sorts
Kyivska krupnoplidna and Don Huan) have the
thickest layer of periderm filled with air. Their
high frost resistance is supported by the most in-
tensive accumulation of starch in the perimedullar
zone (especially in shoots of female plants). The
least resistant to low temperatures, according to
anatomy, has A. macrosperma.
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H.B. Ckpunuenxo!, H.B. Hyxucuna?,
0.1 I3w6a’, I B. Carocap '

' HauioHabpHMIT 60TaHiuyHMit can iMmeHi M.M. Ipuiika
HAH Ykpainu, Ykpaina, m. Kuis

2 KnuiBcbKUit HaLliOHAJTBHUIA YHIBEPCUTET
imeHi Tapaca IlleByeHka, Ykpaina, M. KuiB

AHATOMIYHA CTPYKTYPA OJHOPIYHUX
NATOHIB BUAIB AKTUHIAIT

Meta — BUBYMTU aHATOMO-MOP(QOJIOTIYHY CTPYKTYpY
ONHOPIYHUX TIaroHiB BUAIB pony Actinidia L., iHTpomayK-
toBaHuX y JlicocTeny YkpaiHu.

Marepian Ta meromu. [IpenmeTom mociimkeHHs Oyau
MpenCcTaBHUKY pofy Actinidia L., sIKi 3poCTaloTh Y KOJEKIIii
BTy aKjimMaTu3allil MIoaoBUx pociauH HaiioHanbHO-
ro 6otaHiuHoro cany iMmeHi M.M. Ipuiika HAH Ykpainu.
HocnimkeHHs rposeaeHo B 2016—2017 pp. 3 BAKOPUCTaH-
HSM 3arajJbHONPUUHATUX METOAiB. BuBYeHO aHAaTOMO-
MOP(OJIOTiYHI 0COOJMBOCTI OMHOPIUHMX TIArOHIB BB
pony Actinidia, inTponykoBaHux y Jlicoctery Ykpainu.

Pesyabratu. s A. kolomikta xapakTepHUii TOBCTHI
1iap NepuaepMu i3 ayxke CIUTIOLIEHUX, HACUYEHUX cy0e-
PUHOM KJIITHH, II0 CBIMYMTH MPO KPAlllUii 3aXUCT POCTUH
Bill Pi3KMX KOJMBaHb TEMIIEpaTypH, i, BiAMOBIiAHO, PO
Kpallly MOp030- Ta IMOCYXOCTiliKicTb. BusiBneHo, 1110 me-
puIepMa IaroHiB XXiHOYMX 0COOUH A. kolomikta mopiBHSI-
HO 3 YOJIOBIYMMHM OyJjia TOBILOIO. Y MPEACTaBHUKIB A. ar-
guta HaWTOBIIA TepuaepMa, sika HacUYeHa TMOBITPSM.
IIpo Kpality MOpO30CTiliKicTh 3a3HaYEHUX TAKCOHIB OIO-
CcepeaKOBAHO MOXKE CBiTUUTH HAWOIIbII iIHTEHCUBHE Ha-
KOIMYEHHS KPOXMAaJIo y IepUMeIyJIIpHilt 30Hi, 0cO0IM-
BO B MaroHax >KiHO4YMX pociauH. HaliMeH1 cTilikoro g0 mii
HU3BKHMX TeMIIepaTyp 3a OyIOBOIO MOKPHUBHOI TKAaHUHU
BUsIBUIACS A. macrosperma.

BucHoBku. BcTaHOBIIEHO, 1110 iHTPOAYKOBaHi BUIU aK-
THUHIiii MalOThb OCOOIMBOCTI aHATOMIYHOI CTPYKTYpH Tia-
TOHIB, SIKi MOXYTb OyTH BUKOPUCTaHI IUIsl IPOTHO3YBaH-
HS yCIIIHOCTI iHTpoayKiii. [TokazaHo, 1110 aHaTOMiYHA
OymoBa OIHOPIYHMX MaroHiB A. kolomikta BUpi3HIETHCS
IIyKe CIUTIOCHYTUMU CYOepHHi30BaHUMM KIIITUHAMMU, 1110
3a0e31evye BUCOKY CTiKiCTh pPOCIMH 10 HECTIPUSTIMBUX
YUHHUKIB TOBKiJISA, 30KpeMa 10 HU3bKUX TEMIepatyp i
nmocyxu. BUsiBIIeHO 3HAYHO TOBIILY MEPUAEPMY Y MTaroHax
XiHouux pociauH A. kolomikta MOpiBHSIHO 3 YOJIOBIYMMM,
1LI0 KOPEJIIOE 3 iX BUCOKOIO MOPO30CTiliKicTio. OqHOpiuHi
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MaroHu NMpeacTaBHUKIB A. arguta (A. arguta, coptu Kuis-
cbka KpynHorutinHa 1a loH 2XKyaH) MaloTh HAaWTOBILIMIA
I1ap MepUAepPMHU, HATOBHEHU1 TOBITPSM. IX BicoKa Mo-
PO30CTiliKiCTh MOB’sA3aHa 3 HAMOIIbII IHTEHCUBHUM Ha-
KOIMUYEHHSAM KpOXMaJllo B MepUMENY/IsIpHiii 30Hi (0co-
OJIMBO B MaroHax xiHoyux pociuH). HaliMeHI cTiiikum
IO HU3bKUX TeMIiepatyp € A. macrosperma. OTpuMaHi qaHi
PO3IIMPIOIOTH YSBJIEHHS PO OCOOJMBOCTI aHATOMIUHOI
Oy[0BY NMAroHiB BUJIiB aKTUHIAIT i MOXYTb OYTH BUKOPUC-
TaHi B CeJIeKLil JJIsI CTBOPEHHSI COPTIB 3 MiABUIIECHOIO
CTiliKiCTIO.

KmouoBi cioBa: Actinidia L., Bun, aHatoMmo-mMop¢oJio-
riyHa 6ynoBa, MaroHu, 4oJI0Bivi Ta XiHOYi pOCIMHM, CTili-
KiCTb, 3aMaCHi PEYOBUHHU.

H.B. Cxkpunuenxo’, H.B. Hyxcuna?,
O.HU. z106a’, I.B. Carocap !

! HallmoHaIbHBII 60TaHUYECKUI call
umeHu H.H. Ipumiko HAH Ykpaunnsl,
VYkpauHa, r. Kues

2 KueBCKUil HALIMOHAIbHBIN YHUBEPCUTET
umeHu Tapaca IlleBueHko, YkpauHa, . KueB

AHATOMUMYECKAA CTPYKTYPA OJHOJIETHUX
ITOBEI'OB BUJOB AKTUHUANN

eab — U3yYIUTh aHATOMO-MOPGOIOTUIECKYIO CTPYKTY-
Py OIHOJIETHUX MOOeroB BUIOB pona Actinidia L., uHTpO-
IYKIIMPOBaHHBIX B JlecocTenu YKpauHbI.

Marepuansl U MeTompl. [IpeaMeToM HcCIeqOBaHUS
ObUIM MpencTaBUTeN poaa Actinidia L., mpou3spacraio-
1IKMe B KOJUIEKLIMM OTIeda aKKJIMMaTU3aluy TIOJ0OBBIX
pacteHmii HarimoHaJbHOro 60TAHMYECKOTO caga MMEHH
H.H. Ipumuko HAH Ykpaunsl. MccnenoBanus nmpoBeze-
Hbl B 2016—2017 IT. ¢ MCOJB30BaHUEM OOIIETTPUHATHIX
MeTonoB. M3ydeHBl aHAaTOMO-MOP(MOIOrMIecKe XapaK-
TEPUCTUKU OIHOJICTHUX IMOOEroB BUAOB poiaa Actinidia,
MHTPOOYKIIMPOBAaHHBIX B JlecocTenu YKparHBbI.

Pesyasrarbl. [Insa A. kolomikta xapaktepeH TOJCTBII
CJION TePUAEPMBI C CHMJIBHO CILIIOIICHHBIMYU HACBIIIEH-
HBIMU CYyOepPHMHOM KJIETKaMM, YTO YKa3bIBaeT Ha JIy4IIIyio
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3alIUTY PACTEHMI OT Pe3KMX KoyieOaHUil TeMIlepaTyphl,
1, COOTBETCTBEHHO, Ha JIYULIyI0 MOPO30- U 3aCyXOYyCTOM-
YUBOCTb. BBISIBIEHO, UTO TepuaepMa moderoB KeHCKUX
ocobeit A. kolomikta o cpaBHEHUIO ¢ MYXXCKUMU ObLIa
OoJiee ToJIcTOl. Y mpencraButeneil A. arguta camasi ToJ-
cTas mepuiuepMma, KOoTopasl COOEPXKMT MHOIO BO3Idyxa.
IIpo nyuiryto MOpO30CTOMKOCTb YIIOMSIHYTBIX TAKCOHOB
KOCBEHHO MOXET CBMIETEJIbCTBOBAaTh HamboJjiee MHTEH-
CHBHOE HaKOIUIEHHE Kpaxmaja B MepUMeny/UIsipHOI
30He, 0COOEHHO B nmoderax XXeHCKMX pacteHuii. Hanme-
Hee YCTOMYMBOM K AEMCTBUIO HU3KUX TeMIeparyp IO
CTPOEHUIO TOKPOBHOI TKaHU OKa3ajach A. macrosperma.

BoiBoabl. YCTaHOBJIEHO, YTO MHTPOAYLMPOBAHHbBIE
BUIIbl aKTUHUIUUA UMEIOT OCOOEHHOCTH aHATOMUYECKO-
rO CTPOEHMUS M00EroB, KOTOPbIE MOTYT OBITh MCMHOJIb30-
BaHbl ISl TTPOTHO3MPOBAHMSI YCIIEIIHOCTU WHTPOAYK-
uuu. [lokaszaHo, YTO aHATOMUYECKOE CTPOEHUE OIHO-
JneTHUX noderoB A. kolomikta xapakTepusyeTcss CUJIbHO
CILUTIOCHYTHIMU CyOEpUHU3UPOBAHHBIMU KJIETKAMU, YTO
o0ecrnevynBaeT BHICOKYIO CTOMKOCTb pacTeHUI K Hebna-
TOMPUSITHBIM YCIOBUSIM OKpYXKalollel Cpelibl, B YaCTHO-
CTH, K HU3KUM TeMmIepaTypaM M 3acyxe. OOHapyxeHa
3HAYUTEbHO 00JIee ToJICTasl ITepuaepMa B mooerax xKeH-
ckux ocobeit A. kolomikta Mo cpaBHEHUIO ¢ MY>XXCKUMMU,
YTO yKa3bIBaeT Ha UX 00Jiee BBHICOKYIO YCTOMYMBOCTb K
Moposy. OnHoJIeTHUE o0eru npeacTaBuTenei A. arguta
(A. arguta, copta KueBckas KpyrnHoriogHas v JloH 2KyaH)
MMEIOT CaMblil TOJICTBIM CI0OM MEepUAEPMbl, HATIOJHEH-
HbI Bo3ayxoM. WX BbICOKass MOPO30CTOMKOCTh CBsSI3aHa
¢ HauboJiee MHTEHCUBHBIM HaKOILJIEHMEM KpaxMmasa B
MepuMenyJIsIpHOI 30He rodera (0COOEHHO B moOerax XXeH-
CKUX pacTeHuit). HaumeHee ycTOMUMBBIM K HU3KUM TEM-
nepartypam spisetcs A. macrosperma. IlonyyeHHbIe NaH-
HbI€ PACIIUPSIOT MPEACTaBIeHUs 00 0COOEHHOCTSIX aHa-
TOMHMYECKOTO CTpOEHMsI mobera BUAOB aKTUHUIUM U
MOTYT OBITb MCIIOJb30BaHbI B CEJEKIIMU JJIsI CO3MaHMS
COPTOB C MOBBIIIIEHHOI YCTOMYMBOCTHIO.

KmoueBsie cioBa: Actinidia L., B, aHaToM0O-Mop(OJI0-

rMYecKoe CTpoeHHUe, IMOOEern, MyXXCKHe U KEHCKHEe pac-
TEHUSI, yCTOMUMBOCTD, 3allaCHBIE BEIICCTRA.
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