


Definice mikropropagace

= Micropropagation is the true-to-type propagation
of a selected genotype using in vitro culture
techniques.

= High yield plant production, grown in a nutrient
rich gel under sterile lab conditions.

[R. Fenwick 2004]




Vyhody mnozeni in vitro

maly rozmér rizku

vysoky mnozitelsky koeficient
zkraceni mnozZitelského cyklu
moznost pouziti netradiénich organu
moZnost naéasovani na uréity termin

dobry zdravotni stav (ozdravovanti)



Typy regeneracnich procesu
(Nemec 1905)

restituce = ndhrada odnaté éasti - meristémy
(meriklonové mnozeni)

reprodukce = regenerace z jiz existujicich zakladu

regenerace de novo = odvozovani pres kalus, v ném
diferenciace adventivnich pupenu

viz schéma: Opatrny (1988)



Opatrny 1988

restituce = ndhrada odnaté
Casti - meristémy
(meriklonové mnozZeni)

reprodukce = regenerace
z jiz existujicich zdkladi
noddlni segmenty

regenerace de novo =
odvozovani pres kalus

infernoddlni segmenty,
diferencované orgdany

in vitro
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Apex stonku Begonia rex

Apikdlni stonkovy meristém

listova primordia [ Tl

izolovany ,meristém" vlastni meristém aplkalm meriste

izolovany ,meristém"

Copyright K¥ Mudge, 1935




Typy mikropropagace

* 1) meristémové mnozeni (apikalni nebo axilarni meristémy)

* 2) tvorba adventivnich prytu (z jiz diferencovanych orgdnu, napf. listy,
internodia, listy cibulovych hliz, kvétenstvi, délohy... - pres kalus nebo
primo)

* 3) kalusové, suspenzni a protoplastové kultury

* 4) somaticka embrya a uméla semena



Stadia mikropropagace in vitro

Murashige (1974) Debergh et Maene (1981)
0. priprava explantatu - ovlivnéni materské rostliny

I. iniciace
IT. propagace (mnoZeni)
IT a elongace (prodluZovani) prytu

III. zakorenovani

IV. Prevadeéni do nesterilnich podminek ex vitro

aklimatizace na nesterilni podminky (nizsi vzdusnou
vlhkost, vétsi kolisani teplot, normalni
osvétleni)



Stadia mikropropagace Saintpaulia ionantha Wendl.
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Stage I Stage 11

Establishment of Explants Shoot Multipication
Explant Source - Shoots are Cycle 1 Cycle 2 Cycle 3-n
snx'fi wood shoots established Development Small clumps Normal
in culture of small of shoots increase
2.3 th clusters of increase 2 months
monins shoots 2 months
Stage 111 Stage IV

Hooting Acclimatization

Lw '
J
In-witro \"'\
rooted in culture
1 month
F‘Iants established in individual cells.
I E ] 3 - 4 weeks under mist

]
Ex-vitro Total growth period in cells = 3 months 1 gal. cans %
rooted directly in soil

1-2 months Saleable plant

http://irrecenvhort.ifas.ufl.edu/plant-prop-glossary/09-tissue-culture/01-types/04-tctypes-
micropropagation.html
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Rejuvenace drevin

Methods Mol Biol. 2013;11013:383-95. doi: 10.1007/978-1-62703-074-8_30.
In vitro rejuvenation of woody species.

Read PE?!, Bavougian CM.

Author information

Abstract

Juvenility and phase change in woody plant species exert profound impacts on plant morphoIoFy and the
ability of explants to be successfully proloagated in vitro. Morphological characteristics such as leaf shape
modifications, thorniness, and the inability to initiate flowers are associated with juvenility. Physiological
maturity, that is the ability to reproduce sexually, is reached by many woody species only after many years of
juvenile growth. As a result, micropropagation of woody species has historically been difficult with many
plant species proving to be exceedingly recalcitrant. The importance of juvenility and its impact on
successful vegetative reproduction in vitro has therefore received much research attention. In vitro
technologies that have been demonstrated to induce rejuvenation include meristem culture, chemical
treatments, pruning and hedging, forcing new growth, and taking advantage of epicormic buds, Erafting and
micrografting, and somatic embryogenesis. Applications of these technologies are discussed in this chapter.
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Meristémové kultury a termoterapie

A&
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apie a meristémové kultury - nejucinéjsi

Kombinace in vitro termoter
metoda eliminace vird. Aktivné rostouci rostlinny materidl je umistény
do termoterapeutické komory.

Expozice 3 tydny nebo déle, fotoperioda 16 h 38°C, 8 h tma 36°C.

Teplota a doba expozice jsou limitovany toleranci rostliny (zavisi
na druhu a varieté).



I. stadium: Iniciace mikropropagace

1. vybér materidlu:
zdravotni stav matecnych rostlin
ontogenetické stari (rejuvenilizace)
vliv genotypu

2. desinfekce

3. vybér typu explantdtu

4. pritomnost cytokininu a auxinu v médiu



IT. Stadium mikropropagace:
propagace

meédium se sniZenou koncentraci regulatordu
nebo bez nich, moZny pridavek giberelinu

Opakované rozdélovani vzniklych prytu neni

neomezené: vétsinou 10 - 15 pasazi Habituation =

*Habituation is now defined more
. , 4 W ’ generally as a stable heritable loss in the
pﬂk Je nU'I'ne nove Zﬂlozeﬂl ku I'I'UI"Y requirement of cultured plant cells for
growth factors.
*Habituation is when a culture continues

SR = o develop in the absence of auxin or
mozné problemy: Skt i s
. Kultura pokracuje ve vyvoiji i pres nepritomnost
habrl'uace auxinl nebo cytokinind

Vl’l'l"'lfl kace (hyperhydratace) — prevodnéni pletiv




II. stadium mikropropagace

adventivni

pryty

mikropropagace ananasu

Debergh et al.

mikropropagace melounu Cucumis melo L.

http://www.micronesi
demonstrations-on-sustal




ITI. Stadium mikropropagace:
zakorenovani
sniZzeni koncentrace mineralnich soli

moznd indukce auxinem (pulsni - vysokou koncentraci
nebo dlouhodobéjsi pusobeni nizkou koncentraci) pro
tvorbu funkénich korenu = vhodnéjsi tekuté médium

absence mykorhizy inokulace kulturami hub

—)



Mikropropagace - stadium III.
zakorenovani

mikropropagace Lilium mikropropagace
katalog firmy Malus



Aklimatizace

problémy:
nedostateéné vyvinutd kutikula (vosky)
nefunkéni stomata

odumiraji koreny vyvinuté in vitro

!

SniZovani relativni vlhkosti in vitro - ,bottom cooling"
Zvysovani vlhkosti - tunely nebo mlzeni
Zabranéni infekci po prevodu:

peélivé odstranéni zbytku agaru

desinfekce substratu - Previcur-N (0,15-0,25%)



Aklimatizace Saintpaulia ionantha Wendl.

sklenéné akvarium

regenerované rostliny




Aklimatizace

sadbovace s nezakorenénymi
mikrorizky preneseny do mlzné
komory ve skleniku

vyvijec mlhy

http://instructl.cit.cornell.edu
/courses/hort400/raspberry/
stageIV.html



Nevyhody mnozeni in vitro
« moznost nezddouciho zvétseni variability (tzv.
somaklondlni variabilita)
= hebezpecli genetické degradace

= protokoly nejsou optimalizované pro vsechny

druhy
= problémy s vitrifikaci a habituaci

= pracnost a energetickd ndrocnost - cena

Habituace = forma zkusenosti, kterd vede k vymizeni reakce Zivocicha nebo
rostliny na neskodny, dlouho opakovany podnét nebo skupinu podnétt = snizeni odpovédi



Vitrifikace (,hyperhydricity™)

Symptomy vitrifikace nemusi byt vzdy viditelné
pouhym okem. Viditelné priznaky se mohou objevit
u citlivéjSich taxonu nebo v pripadé nepriznivéjsich
podminek.

Priklady nepriznivych podminek:
- prilis vysoka koncentrace cytokininu
+ vysoka kapacita retence vody
- prilis tésné uzavrené kultiva¢ni nadoby
- prilis nizka koncentrace gelujicich latek (agar)



Znaky vitrifikace

zkrouceng listy

. abnormalni
barva

. slepené jehlice
u konifer

O

defektni epidermis
zmenene ukladani
vosku

snizend funkce
o o
pruduchu

& a Y
morfologickeé anatomicke biochemickeé
. kratsi 1. velké intercelulary .1
internodia 3 e zadne
= . hypolignifikace obecné
: ’rvirba Sl 3. redukovany vyvoj zdvéry
: Eruhledné, cévniho systému
rehké a

Debergh et al.




Priklad jasnych vizudlnich symptomu vitrifikace
u Oreopanax nymphaefolia

Debergh et al.

NORMAL HYPERHYDRIC




Srovnani atmosféery ve skleniku

a kultivaéni nadobé

sloZka sklenik k:g;\;%ini
0, 22 % az 4 %
N, 77 % az 87 %
co, 365 - 1000 ppm az 20 %
vodni pdra 60-85 % + 100 %

ethylen

5 ppb - 100 ppb

vetsi nez 2 ppm




Fotoautotrofni mikropropagace

* bez dodani exogennich organickych latek (cukry, vitaminy...)
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Growth promotion of Gerbera plantlets in large vessels by using photoautotrophic micropropagation
system with forced ventilation, PROPAGATION OF ORNAMENTAL PLANTS 5(4):179-185



Vliv ruznych druhu agaru na rust apikdlnich

prytu Picea abies
(koncentrace agaru 1%) (Romberger and Tabor, 1971)
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Komercni mikropropagace

* http://www.micropropagation-services.co.uk/
* http://bestcarnivorousplants.com/dionaea/

* http://www.monfori.com/

Micropropagation
/ Clonal Propagation

of forestry, floriculture and food products.

Source : Cadila pharmaceuticals limited 1


http://www.micropropagation-services.co.uk/
http://www.micropropagation-services.co.uk/
http://www.micropropagation-services.co.uk/
http://bestcarnivorousplants.com/dionaea/

Rostlinné taxony v komercnich laboratorich
COST meeting 1992, Dijon

Rod Pocet laboratori
Prunus 107
Ficus 82
Philodendron 56
Spathiphyllum 46
Nephrolepis 44
Rosa 41
Syngonium 37
Malus 35
Orchidaceae 31
Solanum 30

Gerbera, Begonia, Fragaria 26



Innovative techniques of

S S — — S —

micropropagatior @ e CrR I E

* http://www.ivalsa.cnr.it/en/research/innovative-technigues-of-
micropropagation-in-vitro-propagation.html

* almost 25 millions the plants produced by micropropagation
* many fruit species, but also ornamental plants and some vegetables

* the optimization of specific microproagation protocols in semi-solid
media, and the development of innovative tissue culture systems,
such as somatic embryogenesis, the production and regeneration of
encapsulated explants (synthetic seeds), the liquid culture in
temporary immersion system (TIS)
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Produkce sazenic in vitro (x 1000)
Firma Miyoshi (Japonsko)
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Micropropagation: From Laboratory g R
to Market o .
0000 :

r l ™\ he agriculture sector is constantly looking for innovative and modern techniques to

increase crop efficiency and produce high quality and safe food, feed, and fiber at affordable

& Irag Overtakes China as
prices. Recently, tissue culture micropropagation is increasingly used to reproduce crops Lo #Top Noa-Oil Bxpor:

that are difficult to propagate by conventional methods such as seeding or cutting. Micropropagation
is the practice of rapidly multiplying stock plant material to produce a large number of progeny plants,

using modern plant tissue culture methods.

Tissue culture micropropagation is a collection of techniques used to maintain or grow plant cells.

tissues, or organs under sterile conditions on a nutrient culture medium of known composition.
Success in producing large numbers of plantlets requires the most sterile facility, an ideal cultural

media, and an experienced expert to oversee stringent protocol. An article by Persian daily Forsat-e a dve rtl S e

Emruz investigates the advantages and challenges of investing in the science-based industry.

Advantages and Limitations With US

Tissue culture micropropagation offers many unique advantages over other propagation methods,
including:

- Production of more robust plants, leading to accelerated growth compared to similar plants Today's Top Stories

produced by conventional methods;

Despite the many advantages, high production costs, labor-intensive process,
requirement of sophisticated facilities and skills and the vulnerability of progeny
plants to infections are among major limitation in the use of micropropagation.
Unavailability of immediate market for the produced crops and the high cost of export
and transportation are among other limitations while considering investment in the
sector. Experts believe micropropagation is not economically feasible when practiced
in small areas, suggesting the establishment of large-scale micropropagation
plants for generating reasonable profits.



Figure 2.1.5. Distribution of reported forest biotechnology activities, excluding genetic modification, by category and applications (laboratory studies, field trials and commercial deployments)’

Lahoratory work
Field tests

Commercial applications
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'MMG: mapping, marker-assisted selection and genomics.
Figure 2.1.13A. Distribution of micropropagation activities by region of activity
Oceania
Africa 2% MNear East
3% 1%
South
America
7% Asia
o % http://www.fao.org/3/ae574e/AE574E06.htm
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16%
Europe
33%




Micro-propagation a tool for commercialization (Taiwan story) What may be the reason for this achievement ?

According to Taiwan Today, Jan 1, 2016 * According to John Feng, CEO of SOGO TEAM CO
* The nation’s orchids are exported to 36 countries in LTD.,, they are exploiting micro-propagation as a

Northern America, Northern Europe and South Africa. technique in mass production as well as in variety

improvement.
* This country began the export with US § 23 million in
2004 but in 2015 they have exported with worth US $
130 million.

* They are selling a Phalaenopsis or moth orchid in
Dubai at the price of US $ 1,000.

* In I-Hsin Biotechnology Corp’s Tissue Culture Lab
only, they have conducted 12,000 breeding
experiments which have yielded 2,300 Phalaenopsis
varieties.

» Won the bid to host the 23 World Orchid Conference * This all is being possible through tissue culture.
in 2020.



ommercial Production of Ornamental
Tropical Foliage Plants: Microp

* https://edis.ifas.ufl.edu/ep520
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We Quwr aim is te provide interested collectors with extremely rare plants on one hand and to protect against legal colliction and plant destruction in habitat on the
other hand.
mf-g With the use of tissue culture there is less need to collect habitat plants and in this way STC hopes to contribute to keep the world heritage of succulent plants
o -5 ] existing.

* https://www.succulent-tissue-culture.com/EN/home



https://link.springer.com/journal/11627
https://link.springer.com/journal/11627
https://link.springer.com/journal/11627
https://link.springer.com/journal/11627
https://link.springer.com/journal/11627
https://link.springer.com/journal/11627/54/5/page/1
https://link.springer.com/journal/11627/54/5/page/1
https://link.springer.com/journal/11627/54/5/page/1

Table 3. Projected multiplication rate of banana under of tissue culture from a

single explant

Particulars Stage Duration (days) No. of plants
Initiation 25 1
Subculture i 50 3
siages 2nd 75-80 12

5 100-110 48

4 125-130 192

am 175-180 760

g 200-210 3,040

Tth 225-230 12,160
Rooting 255-260 11-12,000
Primary hardening 270-280 11,500-11,000"
Secondary hardening 310-320 10,000-10,500**

*Success depends on the sophistication of the hardening structure
**Somaclones and off-types constitute the major discards



Priklady vyuZiti in vitro rostlin v CR

http://zahradaweb.cz/rozmmnozovani-okrasnych-drevin-mikropropagaci/

http://www.janholub.cz

http://www.profiplants.cz/kategorie/akvarijni-rostliny

http://www.lesaktualne.cz/vyzkum/vedci-prispivaji-k-udrzeni-biologicke-rozmanitosti-drevin

http://www.agris.cz/clanek/190191

Plant culture is used commercially

Culturing plants in the laboratory has become common Eractice, and this technique is used
commercially to produce plants tor the agricultural and horticultural industries. You may be
surprised to learn that most of our native carnivorous plants that can be purchased legally are
the products of tissue culture. It is illegal to collect most species in the wild, so Eroducers ay for
licenses to collect a limited number of specimens that they then use to establish tissue culture
lines. Periodically, some of the descendent cultures from a line are subjected to growth regulators
which cause them to develop into young plants that can be sold.
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Micropropagation
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= https://www.amazon.com/Microclone-Tissue-Culture-Starter-
Kit/dp/BO1M7NDE10

% Garden Tales | Online hra zdarm: X @ Amazon.com : Microclone Plant = X 4
<« C (¢ @& amazon.com/Microclone-Tissue-Culture-Starter-Kit/dp/BO1M7NDE10
2% Aplikace is E-volby a hlasovani @ Coprint s.r.o. ’ Ekologické stelivo A... @ Twitter for Scientists m Antarctic Biosciences [ Pritomnost lidi na... @

Patio, Lawn & Garden » Gardening & Lawn Care > Indoor Gardening & Hydroponics

Microclone Plant Tissue Culture
Starter Kit

Brand: Microclone Starter Kit
*hfrveir v 6ratings

e BAY HYDRO LLC Ships in 24 HOURS, Don't believe the
Estimated Date, As we are "SUPER FAST"
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