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IN VITRO REGENERATION INTRODUCTION IN DORMANCY STATE
AS A WAY OF POST-ACEPTIC ADAPTATION

3a BUKOPUCTAaHHS KyIbTYPH TKaHMH y PO3MHOXKEHHI POCIHH Jy’)K€ BaXJIMBOIO Ta BIANOBIJAIBHOI € IpodieMa ix
MOCTAaCENTHYHOI aJjanTanii, ToMy 10 3a [OCaJKH HeaIalTOBaHOrO MaTepially BTpaT MOXyTh ctaHoBUTH 10 100 %. BoxHouac,
y IIpUpoJi BifoMHUiT Takuil cociO MPUCTOCYBAHHS POCIUH I YHUKHEHHS HECIIPUATIMBUX (HaKTOPIB SIK BXOIPKEHHS POCIUH Y
CTaH CHOKOo. BuBuaroum eeKTHUBHICTb BBEICHHS N Vifro y CTaH CIIOKOIO PETreHEPaHTIB JBOX (UIOr€HETHYHO BiJAJICHUX
BuaiB (Solanum tuberosum ta Hosta), BCTaHOBJIEHO €(pEeKTUBHICTH I[bOro npuitoMy. Pociamau kaproruti copriB IlononsHka i
UYepBoHa pyra, 110 NPOHIUIM CTaH CIIOKOH, MalM JOBLIMI BeretauiifHuid nepion Ta 3a0e3neuyBaiu BUILY YpOXaHHICTb. Y
pereHepanTiB xoctu copry Ilaynsc I'nopi 3 poscanu 6e3 kopens npukuiocst 37,8 % pociuH, NPUKUBIIOBAHICTh po3cau i3
KOpeHeM cTaHoBWIa 56,6 % 1 HaWOUIBMMK BiICOTOK MprkuBIIOBaHOCTI (87,2 %) CTaHOBHMB y BapiaHTi 3 POCIMHAMH, SKI
npoiinum crad cnokoro. [ToniGHa 3akoHOMIpHICTB BcTaHOBIEHA i o copry [larpior.

TakuM YMHOM, Ha POCIMHAX KAPTOIUI Ta XOCTH BCTAHOBJICHO NO3UTHUBHUI BIUIMB BBEACHHS PEr€HEPAHTIB in Vitro y CTaH
CIIOKOIO Ha MOCTACENTUYHY a/IalTalLlio.

KirouoBi ci1oBa: xyneTypa TKaHHH, po3casa, aganrauis, Solanum tuberosum, Hosta.

Cloned micro propagation allows you to rapidly propagate plants almost all species of the multiplication
factor 1 to 1000 and more [1]. Obtained biological material is planted after in vitro in natural conditions or
under glass in the form of seedlings. This method is convenient and easy to use. However, despite the
advantages it has some weaknesses. Namely, it’s impossible to pursue a gradual (during the year) material
accumulation; seasonality and availability of peak periods; the cost of creating a microclimate; non compact
and significant injury during transport. A seedling after planting requires a certain period of engraftment and
acclimatization in vitro. During this time loss of regenerated plants can be 50-100% [2, 3].

It’s connected with the fact that the conditions which are formed in aseptic autotrophic cultivation,
such as low water potential of nutrient (ten times lower soil), high humidity, transpiration intensity is
close to zero [4] leads to a loss of stomata ability [5]. With a sharp movement of plants in vitro to natural
intensity reaches a very high level, which can cause loss of 100% of seedlings [6]. So, the problem of
rehabilitation of the natural conditions remains relevant.

At the same time, in nature are known mechanisms the occurrence of plants dormancy, which allow us to
overcome the adverse conditions and start the life cycle of plants from the beginning in the form of a new
organism: seeds or unit of vegetative reproduction. Germination of seeds and tubers begins with the first
stage of organogenesis and during the life cycle of plants are adapting to environmental conditions. As it well
known, conditions determine the peculiarities of the formation of organs and tissues of the growing organism,
in which laid the adaptation for these conditions [7]. Searching of methods of using the rest of plants-
regeneration, which would improve the post-aseptic adaptation, were the aim of our research.

Research methods. For research were cultured in vitro two phylogenetically distant species of
plants, such as Solanum tuberéosum (varieties of the Podolyanka and The Chervona Ruta) and Hosta
(varieties of the Patriot, Pauls Glori). We used nutrient medium of Murashige and Skoog. We sampled
of 30 plants. Post-aseptic cultivation was carried out on substrate in a humid chamber.

Results and discussion. For such types of material we need different conditions of cultivation cuttings,
different time, different costs of electricity and consumables. One or another method of accelerated
reproduction is characterized by such a quantity as the multiplication factor. For example, one test-tube plant
of potato in propagation by cuttings for approximately 1 month, you can get 5-7 regenerated plants, two
months - 30-40 plants, for the three months - 150-200, for four - months 450-550 plants and 10 months -
more than half a million plants. In case of receipt of micro tubers this figure will be about 4-5 times less
because one test-tube plant depending on the type of plant 1,3 - 2,1 pcs micro tubers [8]. For almost a lack of
seasonality in production multiplication factor is also directly correlated with the period of cultivation of
regenerator (Fig.1).
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Fig. 1. Duration of period of cultivation regenerators in dependence on the method
of speed-up reproduction, days

Expenses of time for growing of one plant in vitro (sprouts) comparatively with micro tubers were
smaller and depending on the studied varieties were: variety Podolianka - 23 days, variety Chervona
Ruta - 34 days. Much longer time was needed for micro tubers of variety Podolianka - 82 days, variety
Chervona Ruta — 104 days.

At the time of planting seedlings and micro tubers in greenhouses there were found differences in
the ontogeny of plants. (Table 1). Seedlings were landed in greenhouses with already formed in certain
extent the aboveground part, and micro tubers needed an average of 18 days for the appearance of the
first steps. At planted out regenerators defined a different number of main stems of shrubs and different
depth of laying of stolons. Plantings which were formed by seedlings were characteristic by single stem
and shallow laying stolons (1,5¢cm).

Table 1 — Features of ontogenesis of Solanum tuberésum in greenhouses, depending on the initial seeding material

Type of initial seeding Quantity, unit Depth of laying of Vegetation Weight
material shoots | stolons stolons, cm period, days of minitubers, g
Variety of Podolianka
Seedlings 1,1 2,1 1,5 78 1,68
Microtubers 2,3 4,3 5,7 94 2,74
LSD g5 0,1 0,3 0,2 3 0,08
Variety of Chervona Ruta
Seedlings 1,3 2,8 2,3 104 1,93
Microtubers 2,9 5,3 6,3 122 3,06
LSD g5 0,1 0,2 0,3 5 0,10

At the same time bushes of potatoes which grown out micro tubers formed two or more stems.
Seedlings of both varieties compared to micro tubers had a shorter period of cultivation. In our opinion,
it could be due to two factors:

1.Slow down and acceleration of plant growth as a result of difficult post-aseptic rehabilitation
plants after culture in vitro.

2. Test-tubes plants are started their vegetation period after planting them in greenhouse with already
formed stem.

In our opinion, forming of less numbers of stolons of plants from seedlings is also depending on
post-aseptic adaptation of plants. Seedlings needs a certain period of ingrowth, during that time turgor is
decreasing and it's also significant stressful factor. [9]. It's known that stress inhibits the growth, and
hence, it's inhibits the formation of more numbers of vegetative organs and makes vegetation period
shorter. In turn, it's impacted on productivity of plants. In both varieties of plants, which were grown in
greenhouse from micro tubers, was set more numbers of forming of mini tubers.
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Thus, the introduction of the potato in vitro at dormancy (formation of micro tubers) improves post-
aseptic adaptation.

Another variety of plant, in which studied the effect of the introduction of plants in vitro in the
dormancy, were regenerators of two kinds of Hosta.

We compared three kinds of seedlings:

1. Regenerators with roots and without entering into dormancy.

2. Regenerators without roots and without entering into dormancy (Fig. 2).

3. Regenerators which were introduced into dormancy (Fig. 3).

Fig. 2. Morphogenesis in vitro seedling Hosta depending on cultivation conditions:
1 — medium with an excess of cytokinin; 2 — medium with an excess of auxin.

Fig. 3. Introduction of plants of Hosta in vitro in dormancy:
1 — before dormancy; 2 — after dormancy: a) without removal of dead leaves;
B) after the removal of dead leaves.

The research found differences of plants which were cultivated in vitro, as well as differences of
plants during of post-aseptic development. Seedlings with root systems, as well as without them differed
during the aseptic cultivation.

Thus, when growing plants without roots on artificial nutrient medium with an excess of cytokinin
(benzylaminopurine 2,5 mg/1), were formed plants with 2-3 stems and large leaves. However, rhizogenes was
almost absent. Only in some plants were formed roots 1-2 with length 50-10 mm. Seedlings that grown on
media with an excess of auxin (Indole-3-butyric acid 4 mg/ 1), by contrast, had extensively developed roots,
but inferior to the development of organs of assimilation. Seedling plants in vitro which was released from
dormancy, were characterized by less developed assimilation system (size of leaf plate) and little root system
(3-5 roots with length 2-3mm) but in comparison with other variants there were a greater number of stems.
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Morphological features that were detected in aseptic conditions also were manifested at ex vitro
conditions (table 2). It means that seedling plants which were formed root systems in vitro also during
the planting of culture under cover they had the greatest number of roots: 7,4 pc per plant at the variety
of Patriot and 8,1 pc per plant at the variety of Pauls Glory.

Table 2 — Effect of introducing regenerants in vitro in dormancy on post-aseptic ontogenesis of seedlings of Hosta at 60th day

Variant of seedling | Got accustomed, % [ Amount of roots, pc | Amounts of stems, pc | Weight of plant, g
Variety of Patriot
It wasn’t in dormancy W?thout a roots 43,57 5,3 1,9 0,5
With a roots 59,4 7,4 1,2 0,9
Passed the dormancy 91,6 6,9 6,1 3,6
LSD 05 4,1 0,3 0,3 0,4
Variety of Pauls Glory
It wasn’t in dormancy W?thout a roots 37,8 6,2 1,7 0,6
With a roots 56,6 8,1 1,4 1,2
Passed the dormancy 87,2 7,6 5,2 3,9
LSD 05 53 0,4 0,3 0,5

The highest number of stems had the plants which were emerged from dormancy. Plants of this
species with more stems for 60 days of cultivation increased their weight. At the first days of growth
they had little and rolled plates of leaves. But over time these plants of both varieties dominated by
plants of the other options several times in size and weight. Also plants of variety Patriot which grown
from material that hasn't been at dormancy had weight 0,5 grams (without roots), 0,9 grams (with roots)
and 3,6 grams (plants which were at dormancy).

The establishing of plants, as well as Morphogenesis of stems and roots, is one of the main indicator
of post-aseptic adaptation. There wasn't a clear difference between seedlings and micro tubers of potato
at engraftment of aseptic material and there was a clear difference in development, at the same time the
indicator of ingrowth of Hosta was very different at variants. In particular, at the variety of Pauls Glory
from seedlings without roots established 37,8% plants, establishing of seedlings with roots was higher -
56,6% and the higher establishing of seedling was at plants which were at dormancy - 87,2%. A similar
pattern is set to the variety of Patriot.

Conclusions: we revealed, that introduction in dormancy of plants in vitro of Soldnum tuberdsum
and Hosta improves their post-aseptic cultivation, so, there is a post-aseptic adaptation.
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Beenenne pereHepanToB in vitro B COCTOSIHME MOKOS KAK IIYTh NMOCTACENTHYECKON afanTanuu

B.B. Mankesny, JI.LH. ®uiunmnosa, P.JI. /[p16a

[lpn wucrnonbp3oBaHWMM KYIBTYPHl TKaHEH B Pa3MHOXEHHM DACTeHHMI O4YeHb Ba)kKHAs M 3HauuMMas mpodiemMa — HX
IocTacenTHYeCKas alanTalus, TOCKOIbKY IPH MOCaJKe HeaalTHPOBAHHOIO MaTepraja ImoTepu MOryT coctaBisith 10 100 %.
B 10 xe Bpems, B IpUpOie N3BECTEH CIIOCO0 MPUCIIOCOONICHNST PACTEHHH ISl IIPEOTBPAILCHUS] HEOIaronprUsATHRIX (haKTOPOB
KaK BXOXJCHUE PAaCTEHHI B COCTOSHUE MOKOs. M3ydast appekTHBHOCTH BBEAEHHSI PET€HEPAHTOB in Vitro B COCTOSIHHE MOKOS
IBYX (PHIOT€HETHYECKH OTHAICHHBIX BHUIOB (Solanum tuberosum wu Hosta), ycraHoBieHa 3((EKTHBHOCTH 3TOr0 HpHEMa.

22



Arpo6ioaorisa,2013.No. 11 (104)

Pactenus kaprodens coptor [lonomnsiaka u UepBoHa pyTa, MPOMISIIINE COCTOSHIE TTOKOsI, UMEITH JUTUTEIIBHBINA BEreTAIIMOHHBIH
MEPUOJ] U 00CCIICYNBAIIA BBICOKYIO YPOXKAHHOCTh. Y pereHepaHToB XOCThI copta Ilaynbc ['opu u3 paccaibl 6e3 KOpHS MPKWIOCHh
37,8 % pacTeHuii, MPUKMBAEMOCTh paccaibl ¢ KOpHEM cocTaBiisiia 56,6 % 1 HauOONBIIUI MTPOLEHT HprxkHBaeMocTH (87,2 %)
COCTaBJISUI B BapUaHTE C PACTCHUSIMH, KOTOPbIE HPOILIA COCTOSHHE IOKOs. [lomoOHash 3aKOHOMEPHOCTh YCTaHOBJIEHA H IO
copry [laTpuor.

Takum oOpa3oM, Ha pacTeHHsX KapTodedss U XOCTHl YCTAaHOBJICHO IIOJIOKUTEIBHOE BIIMSIHUE BBE/ICHHS PEreHEepaHTOB
in vitro B COCTOSIHUE TIOKOSI Ha TIOCTACENITHYECKYIO aanTalHio.

KitioueBrble ciioBa: KynbTypa TKaHel, paccaja, aganranus, Solanum tuberosum, Hosta.
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