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Plant Tissue Culture

Experiment : 1

Introduction, Instrumentation of Plant Tissue Culture 03 Hour
PLANT TISSUE CULTURE < BASIC REQUIREMENT FOR A TISSUE CULTURE
LABORATORY
Definition

Tissue culture is in vitro cultivation of plant cell or tissue under

: . S For the successful achievement, the following general basic facilities are
aseptic and controlled environmental conditions, in liquid or on

semisolid well defined nutrient medium for the production of reqmmd'
primary and secondary metabolites or to regenerate plant.
U Equipment & apparatus
Tissue culture relies on three fundamental abilities of plant there U Washing and storage facilities
Tissue culture is a method are: U Media preparation room
of biological research in Totipotency O Sterilization room

which fragments of tissue
from an animal or plant are
transferred to an artificial competency
environment in which they

can continue to sunvive and

function

U Aseptic chamber for culture

U Culture rooms or incubators fully equipped with temperature, light
and humidity control devices

U Observation or recording area well equipped with computer for data
processing

Dedifferentiation

Basic Techniques Media Preparation Room Aseptic Transter Arca

Setting up of a tissue culture lab Refrigerator & freezer Laminat air fow
requires proper planning. Water purification & storage system
Itis divided into 5 areas Glassware washing facilty

Media preparation room

Dissecting microscopes
Dissection instruments
(as outlet
Continuous supply of single & double U )
Vacuum facilty
Aseptic transfer area distilled water '

S ’
Culture room Steilizer

Culture media, washing powder
Analytical room

disinfeclants

Acclimatization room .
Cabinets or shelves

Culture Room

Miscellaneous ltems

Acchmatization Room

Environmentally controlled Alr conditioners

Incubators with controlled temperature
Rotary shakers h ||Ium|nal|0n( 00010000 x|

Lux meter High humiaty(90-100% tough mist&

Space for cultures requiring complele

darkness S stems)

Uninterrupted power supply
Bunsen burners

Aluminium folls
Fluorescent lamps

Fire fighting equipment




Experiment: 2
Aseptic techniques

Washing of Glass wares and sterilization techniques 03 Hours

«» STERILISATION OF MEDIA
EQUIPMENT & APPARATUS

*The prepared media should be sterilized by ISI mark Autoclave( for
large amounts) at 121° Domestic pressure cookers( for small amounts) % VESSELS & GLASS WARE :

*For the sterilization of glassware and metallic equipments Hot air + All the glassware should be of Pyrex.
oven with adjustable tray is required. * Large test tubes,flasks,graduated pipettes etc.. are used.

“+ EQUIPMENT :

- * Scissors,scapels,foreceps are used for explants preparation.
* A spirit burner for flame sterilization.

* Hot air oven.

* A Pumeter.

* A BOD incubator.

* Laminar air flow chamber.

- * A balance to weigh nutrients.

Incubator Hot air oven '+ Data collection and recording room.




Experiment: 3

Media and Culture Preparation 03 Hour

Common organic additives
*i~-Inositol: 100 Mg/l
~Miacin: 0.5 mgfl
Pyridoxine - HCI: 0.5 mg/I
*Thiamine - HCE 0.1 mgf
“lAaA; 1—30 mg/l
Kinetin: 0.04—10 mg/l
~Glycine (recrystallized):

2.0 gfl
Edamine (ethane-1,2-
diamine): 1.0 g
*Sucrose: 20 g/l
~Agar: 10 gfl

Macronutrients
Ammonium nitrate (MHMNO,): 1,650 mg/l

170 mgf
Ferrous sulfate (FaeSO - 27.8 mgll
Potassium nitrate

Manganese sulfat

Potassium iodide (KiI): 0.83 mag

Sodium molybdate (NaMoO, - 2H,O):
0.25 mgA
Zinc sulfate (ZnS0O,/7TH O): 8.6 mg/|

MaEDTA - 2H,0: 37.2

mig/l

s ST

Tants 43.1 Composition of commonly used plant tissue culture media

Componenis Amount (mg ')
White's Murashige and Skoog (M5) | Gamborg (B5) | ChuiNG) | Nitsch’s
Macronutrients
MQSG.,?H;.G T50 370 250 185 185
KH PO, — 170 — 400 68
MNaH,PO, H,0 19 — 150 —_ —
KNO, 80 1900 2500 2830 250
NH MO, — 1650 == — T20
GaCl,.2H,0 — 440 150 166 —
{MH4),. S0y — — 134 463 _
e e B SR s s b T s e e o oo e i
H;B0, 1.5 6.2 3 16 —
MnS0,.4H,0 5 223 - 4.4 25
MnS0,.H0 — —_ 10 33 —
ZnS0, TH,O 3 B.6 2 1.5 10
Na,Mo0,.2H,0 — 0.25 0.25 — 0.25
CuS0,.5H,0 0.0 0.025 0.025 — 0.025
CoCl,.6H,0 - 0.025 0.025 — 0.025
Kl 0.75 0.83 .75 0.8 —_
FeS0,.TH,O — 27.8 — 27.8 27.8
Na,EDTA.2H,0 — 37.3 — 37.3 37.3
Sucrose (g) 20 30 20 50 20
Organic supplements 1 I S
Vitamins
Thilamine HCI 0.0 0.5 10 1 0.5
Pyridoxine (HCI) 0.0 0.5 1 05 (U]
Micotinic acid 0.05 0.5 1 0.5 5
Myginositol —_ 100 100 — 100
Gmam i v T N i e e R R = Srra et
Glycine 3 2 —_— —_— 2
Folic acid — —_ — —_ 0.5
Biotin — —_ _— 0.05
pH 58 55 5.8 58



http://cdn.biologydiscussion.com/wp-content/uploads/2015/09/clip_image00250.jpg

Nutrient Requirements

INORGANIC & ORGANIC SUPLLEMENTS

NH4NO3
KNO3

CaCl2 (anhyd)
MgSO4 (anhyd)
KH2PO4
Na2EDTA
FeSO4.7H20

MnSO4.H20
ZnSO4. H20
KI
NaZMo4 . 2H20
Sucrose
i-Inositol
Thiamine HC1

» Antibiofics :

Stertomycin,kanamycin

Activated charcoal

»Other organic supplements :

1.650.00
1.900.00
332.20
180.70
170.00
ST-25

| BT B

16.90

5.37

0.83

0.25
30.000.00
100.00
0.40

Protein, coconut milk,yest,malt extract, orange juice, and tomato

juice

» Growth regulators :
Auxins,cytokinins

» Water :

Demineralized or distilled water

»Solidifying agents :
Agar, gelatin.
» PH adjusters :

5- 6t is considered to be optimum.

&




Experiment: 4
Monocot and Dicot Seed cultures for the establishment of organ cultures

03 Hours

Plant Structure

~
£ Tassel
;—** -—Anthers
¥
Axillary Bud thGlume
= Vein
<— Midrib Tassel
Internode
Shoot .
System SI'}(S—‘
cCorn-—-

seed |

Leaf Blade

Leaf Sheath

Vascular Tissue
+— Lateral Root Tiller
Primary Root — L 1 \
Root = Brace roots ——
System » 3 >
Root Hairs - / ‘D ¢
@ | ™NA=—_Rroots

Root Tip

v Root Cap



Principal Parts of a Vascular Plant

SHOOT

ROOT

Petals collectively = Crolla
Sepals collectively = Calyx

©PlantsGalore.Com

SEED STRUCTURE

« External

Follapa leaves

— Seed coat (testa)

z@f‘"vﬂf

* Embryo
Radicle '
— Cotyledor I Epicotyl (a) Garden bean T
. Foliage |
s EplCOtyl j Plumule L oliage eaves '

Radicle Epicotyl Lo o/ a)Epigeal germination
=Pl ==Cotyledons Hvsaocotvl ( I Hynoneal sermination
— Radical ’h 1

(a) Common bean /{a 4 4%
. Cotyledon
Radicle -L
(b) Pea Hypocoryl

Experiment: 5

Culture Techniques 03 Hours



“ EXPLANT PREPARATION

‘ SURFACE STERILISATION OF EXPLANT

EXPLANT: Iisdeinedasa porton of plantbody,whichhas been~~ FOF Sty sterlzationchromic ﬂCid, HgCl(U Il %),Cﬂl(:ium

taken from the plant to establisha culture
* Explant may be taken from any part of the plant like

root,stem,leaf,or meristematic tissue like cambium, floral parts like

anthers, stamens e(c..
*Age of the explant.
* Homozygous plants are preferred.

hocll, oo ypoclore 12 alokal 0 el
Procs depends n e el el
ASED: sty el oo hypochlonte— broming

oy
%

,%.

| vt - e
AUyl adohol— sodom ypelont — el vl

*» TYPES OF CULTURE

»Callus culture

»Suspension culture

»Root tip culture

»Leatf or leaf primordial culture
»Shoot tip culture

»Complete flower culture

» Anther & pollen culture
»Ovule & embryo culture

»Protoplast culture

Experiment: 6

Micropropagation

§. FY ! | ; ; > explant
OSTEN: g atr - sdum hypoclorte — e e
OLEAT: urce e — Ml — Serle wter — e
Callus culture Suspension Pollen culture
culturev 4
74 e haploid plantlet
Ovule culture Root tip culture J enbryid %
Wl
A
/< callus
7
Anthers cuftured e A 1"\
nutrient medium haploid
o flante

Micropropagation or Clonal propagation is a field dealing with the ability to regenerate plant
directlyfrom explants or from explants or from a single individual by asec8al reproduction,

constitute a clone.



MICROPROPAGATON - Meristem, leaf, axillary buds, nodal & internodal region

1
{ kd
Stage | Stage 11 —
Establishment of Explants Shoot Mulipication :E \
N

+-3-8-5-F 1=

Explant Source - Shoots are Cycle 1 Cycle2 Cycle3-n Virus
soft wood shoots established Development Smallclumps Normal
n culture of small of shoots increase “‘f“’wd
23 months clusters of increase 2months Meristem tip
shoots. 2months culture
Stage 111 Stage IV
Rooting Aocllmanzahon 0
In vitro _Vll'lls
multiplication of
e \ a \ virus-tested plants, -
rooted in culture > e S Plant regeneration
ey / - » from meristem tip
Plants established in individual cells. Il ‘\ i S
3 - 4 weeks under mist ymptom
SNV eV I 2. Indicasor plaat .
Exwitro ‘Total growih period in cells = 3 months Igal cans Multiplication of virus tested 3. Electron microscopy
rooted directly n soll plants in insectproof house 4. Serological test
1-2 months Saleable plant Fig. 25.4 Meristem culture =

Meristem or Shoot Axillary
shoot tip isolated development branching

g
Meristem or r
shoot tip isolated . / i
G —_ ; : a:xolt[u;?y of
% formed shoots
A B ¢ D %
Nod
FIG. 8.4, Embryo culture. (A) Procasheyo dessectad 340 § days atee pollinasion. (B) Proembryo culsared on solid isoited devimem branchng
Agat ey, (C) Plaedet developing from embryo, (D) Pl rnsplaneed o 108 O v 2 sapied t fosen pams pators v S s e s e PP

Potato Stem Eyes Bulbils of Bellodona Lily

Experiment: 7

Cult Culture & Establishment 03 Hours



% PRODUCTION OF CALLUS FROM EXPLANT IS DAYS & CALLUS GROWTH

¢ Stenhzed explant s transferred aseptically onto defined medium
+ Transfer to BOD incubator.

* Temperature (25 ') and light is necessary for callus production.
¢ Callus produced with in 3-8 days,

1 em

30 DAYS SODAYS 80 DAYS

“* PROLIFERATION OF CULTURE

» if callus is well developed, it should cut into small pieces &
transferred to another fresh medium containing hormones, which

supports growth.
*The medium used for production of more amount of callus is called

proliferation medium.

Experiment: 8

Single cell culture 03 Hours



= GROWTH PROFILE OF PLANT TISSUE CULTURE

Thewy are classified as :

Single cell culture
Callus culture

SINGLE CELL CULTURE
The single cell culture exhibits various stages of growth.
a) Lag phase: Tissue starts to grow.

b) Exponential phase: This phase is characterized by rapid cell
multiplication.

c) Linear phase: The growth follows a linear pattern with respect to

24

time
<+ GROWTH PROFILE OF PLANT TISSUE CULTURE < GROWTH DETERMINATION
Methods used to determine are..
They are classified as :
s < CELLNUMBER
Single cell culture = By counting the cell number in haemocytometer under a
Callus culture microscope.
SINGLE CELL CULTURE *Suspension culture is preferable.
The single cell culture exhibits various stages of growth. + ] o g

a) Lag phase: Tissue stars to grow.

bh) Exponential phase: This phase is characterized by rapid cell
multiplication,

¢) Linear phase: The growth follows a lincar pattern with respect to
time .

41 Py v cwolbos o bows plase CPVRID ORI Ao e

A vl cnlm ———— <l e AT ses
) Suebwars phass AL kot b i S 0 il st C ol S g
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Masc of prodacten of oclie = resc of S dowh Tl will farn polions callod bowans rol arse, cxprosed by ni*
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R D R

[

&

“ IN CALLUS CULTURE
< FRESH CELL WEIGHT
el s Wh 1ls i i ber. the liquid will be wrbid.
io ahacs o 4 adius . i *When cells increase in number. the liquid will be wrbid.

b) ll-n\:::nr:;‘::: ;;I:l:‘ymg 44 852 cie S 0 Vi SRt T SNt *As a result optical density altered, detected by colorimeter.

By utilizing nutrients rapid multiplication occurs.
¢) Decline phase :

Due to starvation some cells leads 1o decline in the callus culture,

d) Stationary phase : Wty phene
No growth is evident, requires sub culturing i i —
|
i —eger
HI
} | B
1|
§ ‘ — log phaw
L .
= Trve

Protoplast Culture



 VIABLE CELL TEST

Mechanical
Isolation of Protoplasm - . . . s .
: T *The staining method such as fluorescein di-acetate is used for
l accessing the cell viability.
I Chemotusion *Dead cells appear as fluorescein red.

Fusion of Protoplasts of y —
different genomes —T———  Mechanical fusion
l R Electrofusion
Selection of hybrid
Culture of hybrid cells
l Basic research
Hybrid plants

Advantages of tissue culture; ¥ APPLICATIONS

alkaloids virus{gee plants + forest trees
Reduce time to propagate plant , , _ ,
saponins apical *w::n culture fruit crops
Save time for crop improvement selection

secondary mi .'u/-n.".',‘r‘l"r(‘ n indu.\lr'r‘u.'u ro propagation
Can create potential disease-free plants

steroids < anther or pollen culture vegetatively

fave space and reduce cost for land use * Propegeied pnt
anfitumor haploid &"homozy gous lines

Has pharmaceutical properties

plantation crop
Bio |N'\Iit'i1|('\

Can conserve endangered species

food additives essential oil

Can be use to manage genetic resources vielding plants

Is not limited by seasonal change

chemicals:



Experiment: 09

Propagation of horticultural, floricultural, medicinal and aromatic plants

03 hours

Horticulture

Daucus carota
Umbelliferae

Carrot
Banana Musa species
Musaceae
Floricultur
e
Petunia
Petunia species
Solanaceae
Medicinal
Zingiber
Ginger officinalis
Zingiberacea
e
Aromatic
Lavendula
Angustifula
Lavender

Lamiaceae




Experiment:10

Hardening methods and utility of plants 03 Hours

Sweet Leaf: Stevia rebaudiana

— Yy - F —F ~¢_.. =

K3
MS+IBA(4.901 m)+
BAP(4.44um)+AS(5.431 m)

MS+IBA(4.\90;1 m)+
BAP(4.441m)+GA3(1.441 m)

MS+IBA(9.8'm)+
BAP(8.87um)+AS(10.861r'm)

MS+IBA(4.901 m)+
BAP(4.44um)+GA3(2.881 m)

SN



Calamus huegelianus
Cane, Calamus, Arecaceae

Introduction:

Calamus belongs to the family Arecaceae, and it is considered as a
non timber forest product. C. heugelianus is a high climbing, clustering
cane with a diameter of about 3 to Sem with sheath and 2.5 cm without
sheath

L2+BAP

BAP +1AA BAP +IBA

[2+IAA [2+NAA

BAP +2,4-D

Hardening




Rough Work



