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APPENDIX A

Appendix A Glossary

Abscisic acid : Abbreviated by ABA, plant hormone that plays a role in dormancy

and senescence.

Adventitious : Developing from unusual points of origin, such as shoot or root

tissues, from callus or embryos, from sources other than zygotes.

Androgenesis : Male parthenogenesis. The development of a haploid individual from

a pollen grain.

Aneuploid : A cell in which the number of chromosomes deviates from x (the haploid

number) or multiple of x.

Antisepsis : Process or principles using antiseptics.

Aseptic : Free of microorganisms.
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Aseptic Technique : Procedures used to prevent the introduction of fungi, bacteria,

viruses, mycoplasma or other microorganisms into cultures.

Auxin : A group of plant growth regulators that promotes callus growth, cell division,
cell enlargement, adventitious buds, and lateral rooting. Endogenous auxins are
auxins that occur naturally. Indole-3-acetic (IAA) is a naturally occurring auxin.
Exogenous auxins are auxins that are man-made or synthetic. Examples of exogenous
auxins included 2,4-Dichlorophenoxyacetic acid (2,4-D), Indole-3-Butyric acid

(IBA), a-Naphthaleneacetic acid (NAA), and 4-Chlorophenoxyacetic acid (CPA).

Callus : An unorganized, proliferate mass of differentiated plant cells, a wound

response.

Cell culture : The growing of cell in vitro.

Chimera : A plant which contains groups (layers) of cells which are genetically

dissimilar.

Clonal Propagation : Asexual reproduction of plants that are considered to be

genetically uniform and originated from a single individual or explant.

Contamination : Being infested with unwanted microorganisms such as bacteria or

fungi.
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Culture : A plant growing in vitro.

Cytokinin : A group of plant growth regulators that regulate growth and
morphogenesis and stimulate cell division. Endogenous cytokinins, cytokinins that
occur naturally, include zeatin and 6-y,y-dimethylallylaminopurine (2iP). Exogenous
cytokinins, cytokinins that are man-made or synthetic, include 6-furfurylaminopurine

(kinetin) and 6-benzylaminopurine (BA or BAP).

Dedifferentiation of cells : Reversion of differentiated to non-differentiated cells

(meristematic).
Differentiated : Cells that maintain, in culture, all or much of the specialized
structure and function typical of the cell type in vivo. Modifications of new cells to

form tissues or organs with a specific function.

Dihaploid : This is an individual (denoted by 2n=2x) which arises from a tetraploid

(2n=4x)

Diploid : A nucleus is diploid if it contains twice the base number (x) of

chromosomes. The genome formula is 2n=2x.

Embryo abortion : Death of an embryo.
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Embryogenesis : Process by which an embryo develops from a fertilized egg cell or

asexually from a (group of) cell(s).

Embryoid : Plantlet, embryo-like in structure, produced by somatic cells in vitro:

also adventitious embryo developing in vitro by vegetative means.

Explant : Tissue taken from its original site and transferred to an artificial medium

for growth or maintenance.

Epigenetic variation : Non-hereditory variation which is at the same time reversible:

often the result of a changed gene expression.

Gibberellins : A plant growth regulator that influences cell enlargement. Endogenous

growth forms of gibberellin include Gibberellic Acid (GA)).

Horizontal laminar flow unit : An enclosed work area that has sterile air moving
across it. The air moves with uniform velocity along parallel flow lines. Room air is
pulled into the unit and forced through a HEPA (High Energy Particulate Air) filter,

which removes particles 0.3 pm and larger.

Hormones : Growth regulators, generally synthetic in occurrence, that strongly

affects growth (i.e. cytokinins, auxins, and gibberellins).

Inoculate : Place in or on a nutrient medium.
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Internode : The space between two nodes on a stem

In vitro : To be grown in glass (Latin). Propagation of plants in a controlled, artificial

environment using plastic or glass culture vessels, aseptic techniques, and a defined

growing medium.

In vivo : To be grown naturally (Latin)

Media : Plural of medium

Medium : A nutritive solution, solid or liquid, for culturing cells.

Micropropagation : In vitro Clonal propagation of plants from shoot tips or nodal

explants, usually with an accelerated proliferation of shoots during subcultures.

Node : A part of the plant stem from which a leaf, shoot or flower originates.

Passage : The transfer or transplantation of cells or tissues with or without dilution or

division, form one culture vessel to another.

Passage Number : The number of times the cells or tissues in culture have been

subcultured or passaged.

Pathogen : A disease-causing organism.
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Pathogenic : Capable of causing a disease.

Plant Tissue Culture : The growth or maintenance of plant cells, tissues, organs or

whole plants in vitro.

Regeneration : In plant cultures, a morphogenetic response to a stimulus that results

in the products of organs, embryos, or whole plants.

Shoot Apical Meristem : Undifferentiated tissue, located within the shoot tip,
generally appearing as a shiny dome-like structure, distal to the youngest leaf

primordium and measuring less that 0.1 mm in length when excised.

Somaclonal Variation : Phenotypic variation, either genetic or epigenetic in origin,

displayed among somaclones.

Somaclones : Plants derived from any form of cell culture involving the use of

somatic plant cells.

Stage I : A step in in vitro propagation characterized by the establishment of an

aseptic tissue culture of a plant.

Stage II : A step in in vitro propagation characterized by the rapid numerical increase

of organs or other structures.
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Stage I1I : A step in in vitro propagation characterized by preparation of propagules
for successful transfer to soil, a process involving rooting of shoot cuttings, hardening

of plants, and initiating the change from the heterotrophic to the autotropic state.

Stage IV : A step in in vitro plant propagation characterized by the establishment in
soil of a tissue culture derived plant, either after undergoing a Stage I1I pretransplant
treatment, or in certain species, after the direct transfer of plants from Stage II into

soil.

Sterile : (A) Without life. (B) Inability of an organism to produce functional gametes.

(C) A culture that is free of viable microorganisms.

Sterile Techniques : The practice of working with cultures in an environment free

from microorganisms.

Subculture : See “Passage”. With plant cultures, this is the process by which the

tissue or explant is first subdivide, then transferred into fresh culture medium.

Subculture number : The number of times cells, etc. have been subcultured i.e.

transplanted from one culture vessel to another.

Tissue Culture : The maintenance or growth of tissue, in vitro, in a way that may

allow differentiation and preservation of their function.
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Totipotency : A cell characteristic in which the potential for forming all the cell types

in the adult organism are retained.

Undifferentiated : With plant cells, existing in a state of cell development
characterized by isodiametric cell shape, very little or no vacuole, a large nucleus, and

exemplified by cells comprising an apical meristem or embryo.



Appendix B Composition of nutrient media after Murashige and Skoog (MS),

and Linsmaier and Skoog (LS).

Components Concentration (mg/L)
MS LS
Macronutrients
KNO; 1900 1900
CaCl,.2H,0 440 440
MgS0,4.7H,0 370 370
(NH4)2SO4 - -
NaH2PO4.HzO = =
NH4NO; 1650 1650
KH,PO4 170 170
K,S0Oq4 - -
Ca(NO3)24”20 = =
Micronutrients
KI 0.83 0.83
H;BO; 6.2 6.2
MnS0O4.4H,0 20 22.3
ZnS04.7H,0 8.6 8.6
N32M0042H20 0.25 0.25
CuS0,4.5H,0 0.025 0.025
CoCl,.6H,0 0.025 0.025
FeSO,4.7H,O 27.85 27.8
Na,EDTA 37.25 373
Amino acid/Vitamins/sugar
Glycine 2.0 2.0
Nicotinic acid 0.5 0.5
Pyridoxine HCI 0.5 0.5
Thiamine HCI 0.1 0.4
Inositol 100 100
Sucrose 30000 30000

pH 5.8 5.8




Appendix C Reagents and solutions

Acetic Orcein Stain

e Add lg of Orcein to 45 ml of glacial acetic acid
e Heat solution from step 1 to dissolve

e Slowly add solution from step 2 into 55ml of distilled water

e Allow to cool and store

Fixation

e EtOH 95% 75 ml

e gacetic acid 25 ml

HCI Stock 1 N

e HCI 3.65¢g

e Distilled water 100 ml

KOH Stock IN

e KOH 5611 g

e Distilled water 100 ml
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70 % Ethanol

e EtOH 95% 715 ml

e Distilled water 285 ml
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Influence of Some Components in Tissue Culture Media on Caulogenesis

Inducement in Local Thai Rice Genotypes
Byach |i|‘|§'|m\;|['mr'[‘ Sa-npuansak The ‘.lp-vmp\\n,\ng‘,Dnnmcrn K

Suchikla Vearasilp!

ichee”

"Departmacnt ol Agroewrmy. Faonlly o Agricu e, € hiang, Mui University, Chiang San SU2000 Thai ki

Abstract

In rice tissue culture, many difterent tissue medium have been applied tor dillerent
varieties because each varicty needed a specilic Tor some compones in media. Pherelore in
studying many varicties. ditlerent preparation many tissue media should be evaluakad 1o induce
callus. This research demonstrates the influence ol some components in tissue culiure media
which affecis caulogenesis inducement by using indirect somatic cribryogenesis mcthod ol
niglure zvgotic embryo explants. The 4 varnieties of rice seeds: RD 6, KDMLL 105, SPR | amd CNT
I which replesent ol indica rice thave dilterent tissue media need 1+ wene cultured in developed
MS und LS medium whose macro autrient concentration (KNOs. NTENOG. erowth repulators
(2412, NAA) and ather orgunic compounds eoconut milk and activated charcealy were mdilicd
in order Tor high embryogenic Irequence which translformed 16 best embryo-like structure. The
cllects ol differemt component concentrations were Tound necessary for the development ol callus,
From the research results. il was Tound that the use of 1S media supplemented with 13 A KNO:
+ 908N 241D + 442 0M NAA+ T5F Covonut milk + 0.5 mg/lactivated charenal could
induce high embrvogenic frequent callus which was 1= 2.5 cm long i -6 weeks but ot having
pluntlels regeneration belore coulogencsis. Unlikely, using stundard MS and 1N nredia ook -0
weeks 1o induce callus becouse ol having plantlets regeneration belore caulogenesis. The results
revealed the influence ol some compuonents in lissue cullure media which had clfect on cullus
lorm. type. size and caulogenesis lime. Somez components could promote caulovenesis andd inhibit
plantlet regeneration which was advantageous to reduce time o produce cell suspension and
svnthetic seed production. Morcover. can be applicd this knowleduee in other monocoty ] planis in
order o increase Chance o produce more plantlets within shoner pericd of lime.
Keywords : callus. embryngensis, caulogenesis, lissue cubure medis, rive seeds

Materials and methods:
Piant matsna.

Four rice varicties: RDA. CNTL. SPRI and KDRMILOS weere used inorhis siudy. Muature
rice sceds were munually dehusked and washed with sterilized water and then the seoeds were
transterred 1o the luminar airflow cabinel. The surface of mature dehuolled seeds of these
venaly pes were sterilized by seaking in 70 Fviv) ethunol solution for 3 min and rinsing with
distilled water belore steritizing with 159% 1) Clarox Tor 20 min by continual shaking. reated

seeds were rinsed three limes with sterile distilled water
Cavpgenesia mdioement.

For fuither study. the surlace sterilized seeds were cultured ina 5x8 cm sterile hass
hottle. 5 seeds were inoculated and 60 seeds were cultured in cach treatment which comained 23
ml callus inducing MS and LS mediom whose maero nutrien concentration tKNO L NEL
2owih rcgululurs (24120 NANY) and other organic compounds ¢ coconut milk and activated
charzoal ) were modilied in order tor high embryogenic frequence which transfonmed 1o ihe hest
ciibryo-like stucture. In NS and 1S nredia ten Tonmulams: 1) 2 mg 1ol 241 teontmol g, 21 2 g
Lol 24D+ 2mg P o NAA D 2me 1ol 242D 4 2mg ol KL 41 2mg 1ol 240+ 2me 1
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ol K1+ L'mg ol NAAS) I0MKNOs + 2mg 1ol 24D+ 2 mg l ol NaAL6) M
NILNOs + 2 my ol 24042 mg l'| Al NAAC7) 2 g 1 o 24-D 4+ 2 2 mg I ol NAA + Iﬁ’fe"
Coconul milk. #) 2 mg IMal 24-10 42 mg I of NAA + 15% Coconut milk, ‘)J 10a0 KNO; 4+ 2
mg ol 24-D+ 2 mg I ol NAA + 13% Coconul milk and 10) 10 WM KNOs + 2 e ol 24-n
+ 2 my ol NAA + 15% Coconut milk + 3mg I ol Activated Churcoal) were .Jpphul I'he pll
ol every lTormular was adjusted 10 3.8 helorne .mlml.n'mg al 15C lor 13 min. The cullures were
kept at 2542 -C under continual illumination Irom white fluorescent Jamps (3.000 Lux under 16
hour’s photoperiods).

Results and discussion:

The unhwm-ctm calli induclion was most eflicient in LS media supplemented with
10WN KNO: + 2 mg ol 2442 my ' of NAA + 15% Cocomn milk + 3 me I ol activared
charcaal beeause il could produce hlgh{uulil)‘ ulli Tormution with high regenerution cur\mily
(Fig. L)y aler the culture pericd ol 4 weeks. Fhis resull suppons Visarada st al. 2002
lllldlnbx which showed that the culli rgeneration response was .xl\u detemined by the nulu- Lion
medium. On the other hand. MS media .\uppknunlai with 2 mg I ol 241 + 2 mg 1ol KI 4+ 2
me I ol NAAN promoted organigenesis (Fig. 20b)). Bmbryvogenic cullus formation and plant
regeneration from mature seeds are shown in Fig . The oplimal concentration of -:nmpnncnl lor
the highc\‘l embryogenic calli frequency was dilferent umong the varicties tested Clable 1 ound
Table 2). Khatum ane Nenits (2005) reported tha variation between callus induction meslis and
genolype x callus induction media was non-significunt. Optimization of the condition Tor un
elticient induction of embryogenic colli and regeacrution ol planis lom muture weeds ol indica
rice varielies was attemipled. The number, colour. size, shape and appearance tink ol the induced
embryogenic calli depends on the type of hasal medium (MS. 1.S). In this study. the high-quality
calli was green or dark green in colour, recaleitrant and frinbke. Morcover., it took shorl
inducement period. The mcdu have severul dillerences in composilion, one imponant lactor is

the rutio of NOw 10 Nils, which allkets sonutic cibryogenesis greatly i monocos (Visaradu o
al. 2002i. Growth regulstor concentratinns in culture mediom are criticul to control the growth
and morphogenesis. (rLllLrJII). high concentration ol auxins und low eviokinins in the medium
promoles ghundant cell prolilerion with the Tormation of callus. Shoot o

cpencrulion is beticr on
hormone- Jree miedium or thae contgining 24-13 at low concentration than on - predium
supplemented with NAN and K1 Al-Khayri ot al. 11992) also reparted that the addition ol 134
covonul milk improved cullus culiure and shool regenceration of Spinacia oleracea 1. ispinachi.
relevunt to the resull in “Table | ond Table 20 Addition of activated charcoal can promste callus
lorming and growth becuuse it pramotes pH balance, adsorption of the inhibitwrs ond piowih
preventers tWang et Hong. 19760 Anagostakis, 1974,

394
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Fig. 1. The difference of callus induetion in mature rice sead on LS media cnoand MY media by
supplernemad with 10,M KNOs 42 mg ol 24-042 mg 1 of NAA + | Covonut milk+3 g
ol activated charooal alter 4 waeks of culiure.

Fig. 2. The difference o not and shoot Formation in mature nee seed on LS media g and M8 moedia
supplementod 2 mg 1ol 24-04 2 mg T ol K1+ 2 mg 1 ol NAA atter 3 weeks of culure,
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Conclusions

Generally, stundard MS and 1S miedia 1ook 3-10 wecks Tor callus inducement because
ol pluntlels regencrution belone caulogenesis. Therelore, this study provided  muore
advaniageous resuls, 1S mediom adding 10 M KNGO, 4 2 my | ol 24D 42 my | Pal NAA
+ 15% Coconut milk + 3 mg | Pal Activated Charcoal is considersd as amediun suitable for

caulowenesis inducement uall rice varieties. Since it oould induce high cmbiyvocenic Treguen

callus which was 1-2.5 ¢cm long in 4-6 weeks withoul plantkeis regeneration during

caulogenesis. This was benelicial o cmbryogenesis inducing because it could shorien the
culture pericd and increase the chanee [or ransfonued 1o best embrvo-like structure aller
culturing in suspension media. The potential ol the embryow,
embryos and theirconversion into planis provicdes the best and o

:nic callus to produce somulic

sibke elliviency
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