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YIK 611/614:37.01(06)

bionoriyHi, MeAWYHI Ta HAayKOBO-NENAroriuHi AacHeKTH 3I0pOB’sl JIIOAWHH. Matepianu
MixHaponHoi  HAayKOBO-IpakTH4YHOI  KoH(pepeHHmii / 3a  3aragbHOI0  peNAKIicIo
npo¢. [Tmmnenka C.B. — IonTasa: Actpas, 2018. — 258 c.

VY 30ipHHKY npeacTaBiIeHi Pe3yJIbTaTh AOCIIiKeHb, IPUCBAUYCH] OIOTOrTYHIM Ta MEANY-
HHM acIIeKTaM 37I0pOB’sl JIFOJUHH, BIUTHBY CTaHy HABKOJIUIIHLOTO CEPENOBUIIA, IPHPOIHUX (a-
KTOPIB JKMBOI Ta HEXUBOI IPHPOIH HA 3A0POB’S MIOAUHY, O10pi3HOMAHITTIO YKpaiHH, CydacHHM
mpobaeMaM METOIVUKH BUKJIaJaHHs 0i0JI0Ti1, MEAUIINHH Ta €KOJIOT0-BaIeOJIOTiYHOTO BUXOBAHHS
B OCBITHIX 3aKJazax.

Peoakuiiina konezis:

Crenanenko Mukosa IBaHOBHY — roJioBa peKoierii, JOKTOp GionorivHux HayK, mpodecop,
pekrop IlonraBcbkoro HalioOHaNBHOTO IIefarorigHoro ysiBepcutery imeni B.I'. Koponernka
(ronoBuuit penaktop); llleBuyk Cepriii MukonaiioBUY — NPOPEKTOp 3 HAyKOBOi poOoTH,
KaHIuIaT reorpaivyHUX HayK, JOLEeHT [lonTaBChbKOro HAI[iOHAJIBPHOrO IEAAroriYHOro
yHiBepcurery imeHi B.I'. Koponenka; IImiunenko Cepriii BonogmmupoBnu — 1okTOp
Oioyoriunux Hayk, mnpodecop, 3aBimyBau kadempu Oiosiorii Ta OCHOB 370pOB’Sl JIFOAWHH
TlonTaBchbKOro HAIIOHAIBHOTO MeAaroridHoro yiBepcurery imeni B.I'. Koponenka (3am.
TOJIOBHOTO penakropa); I'punboBa Mapmnua BikTopiBHa — IOKTOp I€HaroriyHux Hayk,
npodecop, NeKaH NPUPOTHUYOro (akymbTeTy I1onTaBCchKOTo HaIiOHANIBHOTO IEAroTiYHOTO
yHiBepcurery imeHi B.I'. Koponenka; Ocramyenko Jlroamuiia IBaniBHa — 10KTop 6iomoriqHmx
Hayk, npogecop, mupexrop HHIT "Incturyt 6ioxorii ta Mequiuau" KuiBchbKOro HalioHaJILBHOTO
yHiBepcurery imeni Tapaca IlleBuenka; Beperosa Tersina BonogummupiBHa — JOKTOp
Oionoriynux Hayk, npodecop HHIL "Incturyt Gionorii Ta MeauimHu" KuiBChbKOro HailioHaJIHOTO
yHiBepcurety imeHi Tapaca IlleBuenka; KoBanb Anapiii AnaTomiiioBmy — crapmmmii BUKiIagaq
xadenpu Oioyorii Ta OCHOB 370pOB’S JMOAWHH [l0NTaBCHKOTO HAIIOHAIBHOTO I€AAroriqHOrO
yniBepcurery iMeHi B.I'. Koponenka; 3akamto:xknuii Bikrop MapkoBu4 — KaHIUIaT reojoro-
MiHEpaJIOTIYHIX HayK, JOIEHT Kadenpu Oiomorii Ta ocHOB 310poB’st mojauHK [lonmraBchkoro
HaI[lOHATBHOTO TIefaroriuHoro yHiepcurery imeni B.I'. Koponenka; Carocap Mukona
BostopumMupoBuY — KaHIMIAT O10JOTIYHUX HAYK, AOLEHT Kadeapu 6iosorii Ta OCHOB 310pOB’s
mozuan TlonTaBchKOro HalliOHAJNBHOTO IexaroriyHoro yeisepcutery imeHi B.I'. Koponenka,
Ionenbniox BikTop BacunsoBuy — xanauaar 6ionorivHNX HaYK, JIOIEHT Kadeapu 6iomorii Ta
OCHOB 3/I0pOB’l JIOAMHM [lOATAaBCHKOrO HAIIOHAIBHOTO TEIAroriYHOTO  YHIBEPCHUTETY
imeni B.I'. Koponenka; Bazkan Anartouiii I'puroposny — crapimii Bukiaznad xadeapu 6iomorii
Ta OCHOB 3/I0poB’s MOaWHM Il0NTaBCEKOTO HAIiOHANBHOTO IIEaroridHOTO YHIBEPCHTETY
imeni B.I'. Koponenka, HoBonucbmennuii Cepriii AHaTO/1iiil0BUY — KaHIUIAT MEAArorivHuX
HayK, acHCTEHT Kadeapu 6ioJorii Ta OCHOB 310pOB’s JIFOJUHH [I0NTaBCHKOrO HAIliOHAIBHOTO
negarorivHoro yHiepcutery imeni B.I'. Koponenka.

Komm’rotepHe 3a0e3neuenns: Kosans A A.

JlpykyeTbes 3a yxBanoro Buenoi pagu [TonTaBcbkoro HalioHaJIBHOTO MEAArOri9HOTO YHI-
Bepcutety imeni B.I'. Koponenka (mpotokon Ne 2 Big 1 sxoBtas 2018 poky.)

Bionogioansnicms 3a 2pamommuicms, agmenmuyHicme yuman, nPAaeuUIbHIcING paxkmie ma no-
CUNIAHD HeCyMmb agmopu cmamei.

Penenzenru:

Henopana Kapine CremaHoBHa — JOKTOp MEAMYHHX Hayk, mpodecop
3aBigyBauka Kadeapu MeanyHoi, Oionmoriunoi Ta Oioopramiunoi ximii BJIH3
VYkpainu «YKkpaiHChbKa MEIUYHA CTOMATOJIOTIUHA aKaJAEMisD».

®dananeeBa Tersina MuxaiiJiiBHa — J10KTOp 6i0NIOTIYHUX HAYK, Ipodecop
3aBimyBauka kadenpu ¢ynmamenrtansHoi meauman, HHIT "InctutyT 6ioorii Ta
Mmenunuan" KuiBcbkoro HarioHanbsHOro yHiBepcuTeTy iMeHi Tapaca IlleBuenka.



Pa3Huua Mexay UCXOAHbBIM U CIOXMUBLUMMCS COCTOSIHUE MOCAe BO3aen-
ctBusa -0,2%. CornacHo NpUHATON Knaccudukaumm nepexos COCTOSHUS 3KO-
cuctembl p. Camapa BO BTOPYHO KaTeropuio COOTBETCTBYET HayasllbHOW cTaauu
Aerpajaumm 3KOCUCTEMbI 34eCb Harpyska npesbiwaeT 6a3o0BbIv GoH B 1,4-2,0
pasa.

Mepexoa pekn Camapbl B palioHe MOCTYM/IEHNS WaXTHbIX BOA, B KaTero-
pU1IO TPM COOTBETCTBYET CTaAuUU CTPYKTYPHbIX NEepPecTpoeKk B sKocucteme, Bos-
AencTteune npesbiwaeT 6a3oBbi HoOH B 2,3-4 pasa.

3apava 3aK104aeTea B yAepXaHWM 3K0N0rMyeckoro cocrosHms p. Ca-
Mapa B TaKOM COCTOSIHMM, 4TOObl rpaHuLa Mexay YPOBHSMW MHTErpasbHOro
nokasaTesns He BbIXOAWNA 3@ YCTaHOBJMIEHHbIE NMpeAesbl. DKONorm4yeckne Hop-
MaTuBbl Ha NpeanonaraeMble BO34ENCTBUSA, LONXKHbI 6bITb onpeaeneHbl No 06-
nacTtu Kputuyeckoro nepexopa 15-28%.
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ECOLOGICAL AND PHYSIOLOGICAL SPECIFICITY OF
PORTULACA OLERACEAE L. VEGETATIVE ORGANS IN
CONDITIONS OF ZAPOROZHYE REGION

Pyurko O.E., Velcheva L.G., Pyurko V.E., Turovtseva N.N.
Melitopol State Pedagogical University named by Bogdan Khmelnitsky,
Ukrainian

AHoTauifa. B poboTi HaBeaeHo ekonoro-disionoriyHy cneundivHicTb
BereTaTMBHUX opraHiB (KopiHb, cTebno, NucTok) Portulaca oleraceae L. B ymo-
Bax 3anopi3bkoi obnacTi. PO3KpnTO HacCiHHEBY NPOAYKTMBHICTb AOCNIAHOI poc-
JINHW, a TaKkoX MOKa3aHO AWHaMiky ¢dOpMyBaHHSI Macu HaciHHa Portulaca
oleraceae L.

Introduction. Mesophyte plants struggle with overheating and salini-
zation by means of specific morphological and anatomical alterations of indi-
vidual organs, have a reduced level of metabolic processes, are characterized
by increased viscosity of the cytoplasm, high content of bound water in the
cell, etc. [1-13] Using this ability, especially at a young age, you can aim to
change the nature of the plant and create high-yielding forms that are capable
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of undergoing soil and air drought and bring in such conditions a greater yield
that is of tremendous importance to humans [6-9].

The researches aim is to find out the ecological and physiological fea-
tures of the vegetative organs of the mesophytic plants (Portulaca oleraceae
L.).

The object of the study is the plants of Portulaca oleraceae L., which
were grown under different conditions (on saline soil and without salinization
during ontogenesis).

Materials and methods of research

The material for research was going to be in the period 2016-2018.
The artificial salinity level was created by the addition of a corresponding
amount of NaCl (250 g per 12 kg of air-dry soil). The plants were grown in
Wagner vegetative vessels at the Forest City Forestry Complex, which is lo-
cated on the agrobiological complex of Melitopol State Pedagogical University
named by Bogdan Khmelnytsky. Watering of plants was carried out according
to the general methods [3-5]. Determination of the size of the vegetative or-
gans of the experimental plant was carried out according to generally accepted
morpho-anatomical methods [1,7], physiological characteristics were studied
according to generally accepted physiological methods [1-9]. The average val-
ues obtained from at least 3 measurements are given. The average measure-
ment error does not exceed 5%.

Results and discussion

Analysis of the data showed that the root of Portulaca oleraceae L. has
the following structure: bark - 42.9%, peridermus - 15.25%, corneal paren-
chyma - 28.07%, cambium - 0.96%, wood - 3.13, xylem vessels 1 order -
2,46%, vessels xylem 2 orders of magnitude - 3,2%, vessels xylem 3rd order
- 3,97%.

Our studies have shown that when salted in Portulaca oleraceae, the
tips of the roots are damaged and drilled, and this leads to the intense ap-
pearance of lateral roots of the 2nd and 3rd orders. This changes the spatial
structure of the root system, which on saline soils is located in the surface
layers of the soil. NaCl salts greatly accelerate the ligation of the internal walls
of the cells of the epidermis and cause their thickening. Regardless of the
growth conditions of the root, the pace of their cell retention does not change.
This process is a specific protective reaction aimed at creating a barrier that
limits the flow of salt ions into a plant.

The study of the internal structure of the stem showed that after the
action of NaCl, the plant Portulaca oleraceae acquired a characteristic mor-
phological structure, and this correspond to anatomical features: the assimi-
lation shoots sluggish, translucent, pale green; cells of the epidermis, paren-
chyma, parenchyma of the cortex and vascular-fibrous beams have decreased
significantly in the sizes of 10-25%.

Of all organs of the plant, the leaf is most closely associated with the
environment in the process of intensive metabolism - photosynthesis and
transpiration, and therefore its structure is much more reflective of the influ-
ence of changing environmental conditions. Our studies have shown that the
leaf is covered with a single-layer epidermis (25 mkm, that is, 1.6% of the
total thickness of the leaf) on both sides, which is represented by large, thin-
walled cells that are tightly pressed against each other. Compared with control
of the epidermis, salinity decreased in size and was 1.2% or 23.3 mkm. Using
the method Zakharevich S.F. [1] When studying the main cells of the covering
tissue of the leaf, we have identified two types of cells that differ in size,
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projection: I type - the projection of cells 5-6 angular, the outline of cells is
straight, the corners - sharpened and stupid, the number of cells per 1 mm? -
240 pcs., the size of the cell along the long axis is 720 microns; S = 4800
mkm?2. Type II - the projection of cells 5-6 angles, angles - pointed and dull,
the number of cells per 1 mm? - 150 pcs., The size of the cell on the long axis
- 360 microns; S = 1200 mkm?. Type of respiratory apparatus is anomocytic.

Under the influence of NaCl, the following abnormalities of the respir-
atory complexes occur: Type I - two stomata are in one polyclon cell. Outlines
of the cell - straight, angles sharpened, stupid. Type II - stomata surrounded
by two cells, on the one hand 6 - an angle cell, with another 5 - an angle cell.
Cells with rectangular faces, with pointed and dull angles. Type III - stomata
are accompanied by two cells, one of which is much larger than the other.
Type IV - stomachs are surrounded by a pair of epidermal cells, whose joint
walls are at right angles to the closure cells. This type of respiratory apparatus
is diacitonal. It was shown that in the control plants of Portulaca oleraceae L.
of the investigated type, the area of the periosteal holes is 7-10% higher than
that of saline soils, which indicates the adaptive reactions of mesophytes to
the high concentration of salts. Our studies have shown that the leaf under
the action of NaCl salts became sluggish, pale green, nonliving, acquired a
characteristic morphological structure, and this corresponds to anatomical
features: cuticle, epidermis, photosynthetic parenchyma, aquifer spongiform
parenchyma, the conductive bundle has significantly decreased in size, from '
friends appeared as a result of stress.

The seeds of Portulaca oleraceae L. are smooth, brilliant, black-and-
brown, with a weakly marked mesh-dotted pattern. Analyzing the data on the
mass of one seed and the number of seeds in plants can be traced to the
pattern. In Portulaca oleraceae L., in saline soils, the seeds are small, and in
Portulaca oleraceae L. in the control are larger. And as a result of the study of
real and potential seed productivity in the control and at saline. It was estab-
lished that in plants Portulaca oleraceae L. seeds control 75% of the control,
and 58% in saline plants.

We have found that the germination energy in the control is greatest
when sprouting seeds in water, and the smallest - in 0.5% solution NaCl. In
the saline soil, the germination energy is the smallest in water, and the largest
one in 0.5% NaCl solution, because the plants have grown from such seeds,
characterized by lower intensity of exchange, but are more resistant to salin-
ity. As a result, the study of potential and real seed yields 75% of the seed;
and salinity of 58%. The energy of seed germination in 0.5% NaCl solution in
saline soils is the largest, as evidenced by the low intensity of exchange, but
high resistance to salinity.

Conclusions

Adaptation of Portulaca oleraceae L. can be evaluated according to the
level of variability of physiological and biochemical parameters and anatomi-
cal-morphologically adapted alterations at different levels of organization dur-
ing ontogenesis, which characterize the «reliability» of a certain genotype. In
this case, the productivity of the plant, as a final integral indicator, finally
shows the degree of influence of the active factor on the plant, and analysis
of the components of productivity, to some extent, allows you to find out the
main directions and sizes of this effect. The extent of the implementation of
the plant's genetic program depends to a large extent on the conditions of
existence, namely the content of salts in the soil, sensitivity to the violation
of which affects, as in the anatomical-morphological structure, and on the
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physiological and functional features of Portulaca oleraceae L.
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