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PHYSIOLOGO-BIOLOGICAL CHARACTERISTICS
OF PLANTS’ SEED MASSES OF WILD AND NATURAL FLORA

CrarTs npuUcBsAYeHa NpodIeMaM IPOPOLIYBAHHS HACIHHS 33 PI3HUX KOHLIGHTPALlil COMel SIK NpeJCTaBHUKIB KyJIBTYPHOI, TaK i
nipuporHoi (iopu. BuBdeHHs ocobmiBocTel HACIHHEBIX Mac POCIIMH JMKOI 1 KYJIBTYPHOI ()JIOPH ITOKa3ajIo, IO 3a CiM JHIB POPOCIIO
56 % wacinuh, 3a 10 muiB — 44 % , 3a 12 muiB — 11 %. Y Beta vulgaris, Avena sativa ta Valerian officinalis HaitOuIbIIe HACIHHS
nipopociio y Bomi — 38 %. Y Secale cereale, Triticum durum, Hordeum vulgare, Phaseolus vulgaris Hai0iibIIa KUTBKICTh HACIHIH
nipopocia y 0,1 % pozumni (NaCl) — 62 %, 1 y >xomHOl pocnyHM, HaciHHS sikoi npopouryBaiocs y 0,2 % pozunsi comi (NaCl),
TIOKa3HUK He OyB BHIIMM, HDK IIOKa3HHUKH Yy 3pa3kax 3 Bomoro Ta 0,1 % pozuuni (NaCl). 3a pesynbrataMu MOXKHa KOHCTAaTyBATH, 10
0,1 % pozuun comi (NaCl) Ta Boza BIUIMBAE HA MIBHAKICTh IPOPOCTaHHSI HACIHHS, aJie HE BIUIMBAE HA KUIBKICTP 1 SIKICTh HACIHHSL.

KitrouoBi ci1oBa: HaciHHS, IMKa i KYJIBTYpHa (IIopa, 3aCOJIICHHSI.

Problem statement. Seeds are the basic reproductive material both in the wild and cultural flora,
characterized by a number of morphological, physiological, biological features, among which its
physiological heterogeneity stands out [1-4]. A wide range of conditions, which are necessary for
germination, promote the efficient use of the territory, survival and different species coexistence [5-8].
Lack of seeds makes it impossible to obtain agricultural products: grains, fruits, vegetative mass - even
under fertilizers, land and machinery availavility along with appropriate technology of manufacturing
processes performance as agro ecosystems formation is always initiated with seed provision. But seed
material availability does not always guarantee the realization of this aim, i.e. obtaining high yields.

Research aim - to determine the physiological characteristics of plants seed masses of cultural and
wild flora. It is necessary to fulfill the following objectives for address this goal: to determine seed vigor
test plants, find their similarities.

Material and methods. The research object is seeds of the following plants species: Beta vulgaris,
Secale cereale, Triticum durum., Avena sativa, Phaseolus vulgaris, Hordeum vulgare, Helianthus
annuus, Valerian officinalis, Chamomilla recutita. Physiological aspects of determining vigor test plants
and their similarities were conducted by standard methods [4]. Laboratory experiments were conducted
at the Melitopol state pedagogical university named by Bogdan Khmelnitsky and field - based on
Novotroitsk farm "Niva".

Results and discussion. Our study showed that during germination of Beta vulgaris (fig. 1): for the
third day in three cases, it is not growing a single seeds, for the fifth day in the water - to thirty seeds; in
0,1% solution (NaCl) - up to 20 and the smallest number - in a 0,2% solution (NaC/). On the seventh
day the largest number of seeds is growing in water, and the lowest - in 0,2% solution (NaCl). On the
tenth day the most seeds grows in water and forms 80%, in 0,2% solution - 35%. So, Beta vulgaris best
germination occurs in water and in 0,2% solution (NaCl) is worse.

100
=)
I
" 80 M water
B
3 60
B
= m0,1% salt
= N
% 40 solution
v
o 20 —
5 0,2% salt
@ 0 solution
zs 3 day 5 day 7 day 10 day

Figure 1. Germination of Beta vulgaris by ten-daily period (item).
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The data showed that Secale cereale are growing on the third day (fig. 2). The largest number is
grown in 0,2% solution (NaCl), the number is - more than 95 seeds, at least - at 0,1% solution (NaCl).
On the fifth day in a 0,2% solution (NaC/) increased to 100 seeds. On the seventh day the growing seeds
quantity is not changed. So, during the germination at grasses is a classic effect of gibberellins action
which is associated with the release of seeds from dormancy. Gibberellins® “start” of amylase formation
is essential condition for seed germination.
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Figure 2. Germination Secale cereale by seven-day period (items).

Experimental data (fig. 3) showed that Triticum durum seeds growled well in 0,1% solution (NaCl)
and 0,2% solution (NaCl). Caryopses are grown on the third day and are grown seven days. It is shown
that in the water on the third day are grown 98 caryopsides, the fifth and seventh day the quantity is
unchanged - 98 items. In 0,1% solution (NaC/) and 0,2% solution (NaCl) - 100 caryopsides have grown
on the third day, which may be due to the activation of defense reactions under the lections action.
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Figure 3. Germination of wheat for a seven-day period of Triticum durum (items).

Grain germination of Avena sativa (fig. 4) showed that on the third day the quantity of growing
seeds in water was - 50 items, the fifth and seventh - is increased to 99 items. In 0,1% solution (NaCl)
on the third day it is grown - 83 items, fifth and seventh - 90 items, and in 0,2% solution (NaC/) on the
third day - 11 seeds, fifth and seventh - 95 items. Over the seven-day period, the largest number of seeds
is grown in water, but on the third day the best conditions for caryopsides was in 0,1% solution (NaCl).
More stable germination was conducted in 0,2% solution (NaCl).
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Figure 4. Germination of Avena sativa by seven-day period (items).
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Our results showed that seeds of Phaseolus vulgaris are grown 10 days (fig. 5), seedlings began to
appear on the third day in a sample of water and in 0,1% solution (NaC/). On the fifth day in water are
grown to 50 seeds, in 0,1% solution (NaCl) - at least 40 seeds, in 0,2% solution (NaCl) - 20 seeds. On
the seventh day, in all the samples, the number of germinated seeds increased: 60 seeds - in water, 65
items - in 0,1% solution (NaCl), 45 items — in 0,2% solution (NaCl). The best results for the number of
germinate seeds beans were in the sample with 0,1% solution (NaCl).
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Figure 5. Germination of Phaseolus vulgaris by ten-daily (items).

The results showed that on the third day of Hordeum vulgare germination (fig. 6) are best grown seeds in
0,1% solution (NaCl) - 95 seeds. In water on the third day are grown 93 seeds, the same number was on the fifth
and seventh day of the experiment. In 0,2% solution (Na(Cl) are grown the least caryopsides quantity: 23 items -
on the third day, 88 items — on the fifth, 88 items — on the seventh. The salt solution on seeds germination is not
significantly affected, but in 0,1% solution (Na(l) is acted positively. A fastest process of seeds germination h
took place with the seeds, which are growing in the water, the longest germination took place in solutions. The
largest quantity of germinated seeds was in the sample with 0,1% solution (NaCl).
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Figure 6. Germination of Hordeum vulgare by the seven-day period (items).

The results of Helianthus annuus germination: on the third day the most of seeds is grown in a
sample with water, almost 100% (fig. 7), in 0,1% solution (NaCl) - 60%, 0,2% solution (NaCl) - over 20
%. On the fifth and seventh day in all samples are grown the 100% seeds. Salt solutions only in the early
stages of germination influenced the physiological, biochemical processes in seeds. The fastest
germination of sunflower was observed in seeds, germination which took place in the water. Speed of
germination is reversed- proportional salt concentration.
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Figure 7. Germination of Helianthus annuus by seven-day period (%).
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Analysis of the results of Valerian officinalis germination (fig. 8) showed that on the third day the largest
number of seeds is grown in 0,2% salt solution (NaCl), the lowest - in water and 0,1% salt solution (NaCl), on
the fifth day the seeds, which is soaked with water, left in the same condition, and in 0,1% salt solution began to
grow rapidly, after which the quantity of germinated seeds did not change. For all twelve days of Valerian
officinalis germination, growing is occurred rapidly in water, and worse - in 0,1% and 0,2% salt solution.
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Figure 8. Valerian officinalis germination by twelve-time period (items).

Results from Chamomilla recutita germination in water, 0,1% salt solution (NaC/) and 0,2% salt
solution (NaCl) at room temperature and with sufficient lighting are: on the third day seeds are intensive
grown in water and was more than 90% of all seeds, are less intense growing is occurred in 0,1% salt
solution - more than 80% of the germinated seed, the smallest number of germinated seeds was in 0,2%
salt solution (NaCl) (fig. 9). On the fifth day in the water the percentage was over 95%; in 0,1% salt
solution (NaCl) - over 85%, in 0,2% salt solution (NaCl) number of seeds increased by several percent.
On the seventh day the quantity of growing seeds in water with 0,1% salt solution (NaC/) and water with
0,2% salt solution (NaCl) did not change. During the whole period of germination, which was the seven
days, the best germination is occurred in water, less intense - in the 0,2% salt solution (NaCl) and the
worst - in 0,1% salt solution (NaCl). It is explanted this, that during seeds germination in water and
different solutions with varying concentrations, phytohormones gibberellins are not equally activated, it
stimulate seed which is dormant and participate in the growth of different activity.
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Figure 9. Germination of Chamomilla recutita for the seven-day period (%).

Conclusions. Study of seed masses of wild and cultural flora showed that seven days are grown
seeds 56%, for 10 days - 44%, in 12 days - 11%. In Beta vulgaris, Avena sativa and Valerian officinalis
the most seeds are grown in water - 38%. In Secale cereale, Triticum durum, Hordeum vulgare,
Phaseolus vulgaris the largest number of seeds is grown in 0,1% solution (NaCl) - 62%, and in any plant
seeds, which are growing in a 0,2% salt solution (NaCl), the index was not higher than rates in samples
of water and 0,1% solution (NaCl). As a result we can say that the 0,1% salt solution (NaCl) and water
influence on the rate of seed germination, but does not affect the quantity and quality of seed. Seeds of
common bean, beet and grasses are grown well in all samples. Poor germination was observed in
Valerian. So, cultivated plants better adapted to artificial germination than wild species.

151



LIST OF REFERENCES

1. Ammmorosa S1.H. Penokc-Momynsimst ocMOTHYECKON BOTHON TPOHUIIAEMOCTH Ia3MaJIEMMBI, H30JMPOBAaHHON M3 KOPHEH 1
crebneit mpopocrkoB ropoxa / S.H. Ammiorosa, V.M. XKecrkosa, M.C. Tpopumosa // @uzuonorust pacrenwit. — 2006. — 53 c.

2. Kozemura M.H. 3epHoBenenne / M.H. Kossmuna, B.A. T'yapkun, 1. Cycnsirok. — M.: Konoc, 2006. — 462 c.

3. Huxonaesa M.I". Buonorust cemstx / [Ton pen. M.I'. Huxomnaesa, 1. B. JIsurysosa. — Cankr-IlerepOypr: CIIOIY, 1999. — 133 c.

4. HoBikoB M.M. ®izionoro-6ioximMidHi OCHOBH ()OpPMYBAaHHS SIKOCTI BPOXKAIO CLIBCHKOTOCIIONAPCHKUX KyabTyp / M.M.
Hogikos. — Mocksa: MCXA, 1994. - 245 c.

5. INaBnocbka H.E. BinkoBuil koMIuiekc 3epHOO000BHMX KyNIbTYp Ta LUIIXM HifBuileHHs Horo sxocti / H.E TlaBnmoBcbka,
AJL. 3anopin. — Open, 2003. — 365 c.

6. CnpaBo4HHK 110 OoTaHmdeckoit Mukporexauke. OcHoBbl 1 MeTozbl / [P.I1. Bapeikina, T.JI. Becenosa, A.I'. [leBsitoe u ap.]. —
M.: Hayka, 2004. - 312 c.

7. Fischer R.A. Irrigated spring wheat and timing and amount of nitrogen fertiliner /Fischer R.A. — Physiology of grain yield
responses: Field crops research, 1993. — 80 p.

8. Kovalchuk N.V. Lectins in bean during seed maturation / N.V. Kovalchuk, L.I. Musatenko // 12th Congress of the Federation
of European Societies of Plant Physiology. — Budapest (Hungary), 2000. — P. 42.

REFERENCES

1. Ampilogova Ja.N. Redoks-moduljacija osmoticheskoj vodnoj pronicaemosti plazmalemmy, izolirovannoj iz kornej i steblej
prorostkov goroha / Ja.N. Ampilogova, LM. Zhestkova, M.S. Trofimova // Fiziologija rastenij. — 2006. — 53 s.

2. Koz'mina M.N. Zernovedenie / M.N. Koz'mina, V.A. Gunkin, G.I. Susljanok. — M.: Kolos, 2006. —462 s.

3. Nikolaeva M.G. Biologija semjan / Pod red. M.G. Nikolaeva, LV. Ljanguzova. — Sankt-Peterburg: SPbGU, 1999. — 133 s.

4. Novikov M.M. Fiziologo-biohimichni osnovy formuvannja jakosti vrozhaju sil's’kogospodars’kyh kul'tur / M.M. Novikov. —
Moskva: MSHA, 1994. —245 c.

5. Pavlovs’ka N.E. Bilkovyj kompleks zernobobovyh kul'tur ta shljahy pidvyshhennja jogo jakosti / N.E Pavlovska, A.D.
Zadorin. — Orel, 2003. — 365 c.

6. Spravochnik po botanicheskoj mikrotehnike. Osnovy i metody / [R.P. Barykina, T.D. Veselova, A.G. Devjatoe i dr.]. — M.:
Nauka, 2004. — 312 s.

7. Fischer R.A. Irrigated spring wheat and timing and amount of nitrogen fertiliner /Fischer R.A. — Physiology of grain yield
responses: Field crops research, 1993. — 80 p.

8. Kovalchuk N.V. Lectins in bean during seed maturation / N.V. Kovalchuk, L.I. Musatenko // 12th Congress of the Federation
of European Societies of Plant Physiology. — Budapest (Hungary), 2000. — R. 42.

Du3M0/10r0-0HOIOTHIECKHE 0COOEHHOCTH CEMEHHBIX MAaCC PACTEHHI JHKOWH W IPUPOIHON ¢JIopBI

O.E. IIiopko, JL.H. Hammmesa, 3.I'. Ilucanen

Crarbs NOCBSAILLEHA NpoOJIeMaM IPOpAIMBaHUA CEMSH IIPU PA3IMYHBIX KOHLEHTPAUMsIX COlell Kak IpeacTaBuTeneil
KYJIBTYPHOH, Tak W HNPUPOAHON ¢uiopsl. V3ydeHne ocoOCHHOCTEH CEeMEHHBIX MAcC PACTEHMI IMKOW M KyIbTYPHOH (hiopsl
I0Ka3aJ10, 4TO 3@ CeMb JHeH mpopocio 56 % cemsiH, 3a 10 nueit — 44 %, 3a 12 nueit — 11 %. Y Beta vulgaris, Avena sativa u
Valerian officinalis 6onpiie Bcero ceMeHa npopociu B Boze — 38 %. Y Secale cereale, Triticum durum, Hordeum vulgare,
Phaseolus vulgaris nHan6onpinee xonuaectBo ceMsH npopociio B 0,1 % pactBope (NaCl) — 62 %, 1 HA y OIHOTO PacTEHHUs,
ceMeHa KOTopbIx npopausainuck B 0,2 % pacrope conu (NaCl), noka3arens He ObLI BbIIIE, YeM MOKa3aTesd B o0pa3Lax ¢
Bozoii u 0,1 % pactBope (NaCl). 1o pe3ynbraTaM MOKHO KOHCTaTHpoBath, uTo 0,1 % pactBop comu (NaCl) u Boga BiusieT Ha
CKOPOCTb IIPOPACTaHMs CEMsH, HO HE BIIMSET Ha KOJIMYECTBO U KAYECTBO CEMSH.

KiroueBble ci10Ba: ceMeHa, 1MKas U KyJIbTypHas (Jiopa, 3acoleHHe.
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