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and Organization.

Manipulation in Plant Morphogencais in Vitro Culture of Organ
Pragments influence of trophique, Hormonal and environmental
factors.
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Introduction to plant cell
and

tissue culture

by Hassan CHLYAH

Summary. Plant cell and tissue cultures exploit the phenomenon
of in vitro organogenesis. Organogenesis: caulogenesis and
rhizogenesis can occur from totipotent cella and their dedifferentiation.
The principal methods of tissue cultures are: tissue, organ and
meristem culture, somatic embryogenesis from embryo, leaf or flower
cultures, androgenesis and gynogenesis, protoplast and cell cultures;
these last methods can lead to genetic manipulation and plant
transformation by introduction of foreign genes.

These techniques can result in rapid plant micropropagation
and give rise to widespread industrial applications. By inducing
genetic variation and somaclonal variation, plant cell and tissue
cultures are widely used for plant improvement: quality improvement
such as stress resistances (disease, drought, salt), precocity,
nutritive quality and yield. On an industrial level, this technology
may present some dangers such as the apparition of non desirable
variability and the reduction of genetic variability.

By generating an important industrial activity, plant cell and tissue

culture constitutes a new source of employment.
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INTRODUCTION

Whether the in vitro technics are being used for simple propagation, as a
method to study metabolic or developmental changes in a type of plants, or for
creating new plant varieties via genetic manipulations, there are a number of
basic facilities and a minimum level of organization which should be considered
in the setting up of an in vitro laboratory.

These basic facilities usually include the following.
Part A, Heat treatment chambers - Indexing Glasshouse

These elements are not a part of the laboratory proper, but are nonethless
essential if the material produced is to be certified. The design and constructi o n
of the heat treatment chambers and the indexing glasshouses depends on the mater-
ial to be controlled. '

Part B. A media preparation room

This room shoud have large storage and bench space for chemicals, glass-
ware, culture vessels, closures and all other items needed for preparation media
to the point on sterilization. A refrigerator and freezer are essential for safe
storage of chemicals , media stocks, etc.

Other equipment includes sources of distilled and double distilled water
compressed air, vacuum, hot plate stirrers, a pH meter, and technical balance
( 0.001 - 400.09). It is recommended to have an analytical balsnce ( 0.0001-
160.09) in a separate room. Analytical-grade chemicals must be used where
possible and it is particularly important to establish for each type of medium
an exact step-by step routine. A complete check list for each medium should
be made at every preparation of mother solutions: .

These are usually prepared at a time in 2 liters of 10x concentrated med-
ium, minus the carbohydrates and growth regulators. They are stored frozen in
sterilized 200 ml bags sealed in plastic containers for future use. At time of
media preparation , the stock solution is thawed in a microwave oven and added,
to an appropriate volume of distilled water, along with the remainder of the
media ingredients. The pH is adjusted before it is made up to volume,_ agar
added ( if needed) and melted, dispensed and sterilized.
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PLANT TISSUE CULTURE LABORATORY
FACILITIES AND ORGANIZATION

Walali Loudiyi
Department d'Horticulture
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ABSTRACT ;

The setting up of in vitro culture laboratory necessitates the following
basic facilities.

1) A heat treatment chambers and Indexing glasshouse. These elements are

‘essential to produce a certified plant material.

2) Media preparation room

'This room is used for preparation media to the point of sterilization.

3) Transfer area

This room is reserved for aseptic manipulations. It contains a laminar flow
cabinet and it should be dust-frec and fitted with overhead ultra-violet light.

4) Room for collection of meristem tips.

5) Growth room.

Cultures are incubated under controlled temperature, light and humidity
regimes in this air conditioned room.

6) Glassware cleaning area

This is a separate room where the culture tubes, jars, glassware are care-
fully washed and rinced with distilled water.

8) Sterlization area

This room contains the autoclaves. domestic pressure cookers or microwave




Micropropagation,

Equipm ent

Autoclave

Balances

Cooled Incubator (Refrigerator)
Laminar flow cabinet
pH meter

Sterilising oven

Drying cabinet

deionise (Still)
Laboratory furniture
Growth room equipment
Stereomicroscope
Magnetic stirter

Glassware

Beakers

Bottles

Glass rods
Measuring cvlinder
Funnel

Aspirator

Medicine bottles

Chemicals

Agar

Sucrose

Ethanol

Industrial methylated spirit
Sodium hopchlorite (sterilant)
pH Buggers

Spreaders ( wetting agent)
Prepared media

Hor mones

Sodium hydroxide

Hydrochloric acid

Basic Equipment

AR

Toals

Scalpel Handles
Forceps

Needle holders
Gas burners

Gas lighter

Filter holdes

Vial racks

Test tube racks
magnetic followers
Syringe

Disposable stores

Honey Jars

Sterile petri-dishes
Sterile plastic containers
Tissues

Millipore filters
PH paper
;\utoclave tape
Filter paper

Gas cylinders
disposable gloves
Scalpel blades
Markers

Tin foil.



COST OF MATERIALS IN FOR PREPARATION
OF 1000 OF SHOOT PROLIFERATION MEDIUM .

Macro elements 17.53%
Microele ments 3.00
Chelate ( Na EDTA ) 15.00
Vitamins 13.31
IBA 2.40
BA 9.60
Sucrose 252.89
Agar 768.3]
Others 6.00
Total 1069.14
Cost per liter LO7%

Damiano 1980 )

l.64

0.28
l.41
535
0.22
0.90
21.78
71.86

0.56

—_—

1060.00 %




COST OF EQUIPMENT AND CHEMICALS

Equipment
5 year life

2 Magnetic stirrers
1 pH meter

Buffer solutions
Electrodes
Stopclock

Instruments + glassware

7 _year life

Autoclave
Electrical balance
Analytic balance
Drying cabinet
Laminar flow cabinet
Accessories
Alarm clock
Ventilation
uv lamp .
Air flux speed

Dust cover

Stercomicroscope

(ccessories
Cool light

Oven

Double distiller
Accessories

Cooled incubator

Benching

Total
Growth room

Building

( Ref.

4244.00 FF
2565.00
331.00
365.00
209.00
70100,00
77824 FF

32205.00
13100.00
27000.00
21800.00
25500.00
1243 Chemicals

812 + Hormones

1044 32180 FF
1939

592

12932

1975
6130
17137
211
5143
4000
172765
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COST OF MATERIALS IN 1980 FOR PREPARATION

OF 1000 LITERS OF SHOOT PROLIFERATION MEDIUM.

Macroele ments
Microelements
Chelate ( Na, EDTA )
Vitamins

IBA

BA

Sucrose

Agar

Others

Total

Cost

1069.14

per liter

$
<55

3.00
15.00
14.41

2.40

9.60

232.89
768.31
6.00

.07 %

0/
0

1./6a
0.28
L.41
1.35
0.22
0.90

21.78

71.86
0.56

1006.00 %

( Damiano 1980

A\
]
4



COST OF EQUIPMENT AND

Equipment

5 Year Life
2 Magnetic stirrers
1 pH meter
Buffer solutions
Electrodes
Stop clock

Instruments + Glassware

7 Year Life

Autoclave
Electrical balance
Analytic balance
Drying cabinet

Laminar Flow cabinet

Accessories
Alarm clock
Ventilation
uUv lamp
Air flux speed
Dust cover
Stereo microscop;e
Accessories
Cost light
Oven
Double distiller
Accessories
Cooled incubator
Benching
Total

Growth room
Building

e

(Res. Bioblock Setentific )
1988

4244.00 FF
2565.00
331.00
365.00
209.00
70110.00

Total 77824 FF

32205.00
13100.00
27000.00
21800.00
25500.00

1243 2 Year life
812 Chemicals
1044 +
1939
592 32 180 FF
12952, |1 h | EL SR

Hormones

1975

6130

17137

211

5143

4000
172763



MANIPULATIONIN PLANT MORPHOGENEAIS

INVITRO CULTURE OF ORGAN PRAGMENTS
INFLUENCE OF TROPHIQUE, HORMONAL  AND

ENVIRONMENTAL FACTORS

The organogenesis invitro results in denov formation ( or neoformation)
or organis. The explant can be a tissue ( epidemis, paren. chima, organ
( stem , leaf, 100 t ) and cell.

The differenciated cells of the exptant indergo to deddifferenciation ;
They become meristematic cells before dividing the differenciaition can
hapen only when the exptant is separated from the mother plant: in the
mother plant, the interactions between fissues and cells present Lhis

dedifferenciation.

Many factors control the in vitro organinogenesis:

1 - Factors of the explant itself : size, thickness, interalions imside the

explant, the position of the explant of the culture medium.

2 - Chemical Factor

Hormones ; nature and concentration trophique factors : suqar, mincral,

sugar, mineral ,,,

3 - Physical factors

Light , temperature, humidity...

I. Phytohormones : Morphogementic " programs " The nature and Lhe hormonal

concentration change with the proposed aim. 1In gencral the use of hormone can
oriente the morphogenesis to the productio of neoformation of Root or

choots depending on ratio ( cytoxin).

IAA (Indol acetic acid) and
BA ( Benzyl adenin = cylokinin) can be mixed in a medium like indicated



Initial Item and type mode or

BUamE Ly, Specifications
10 Pipet, Mohr, 1 ml
10 Pipet, Mohr, 5 ml
10 Pipet, Mohr, 10 ml
5 Pipet, serological, large orifice, 1 ml
5 Pipet serological, large orifice, 5 Ml
5 Pipet, serological, large orifice, 10 ml
5 Graduated cyliner, 10 ml
5 Graduated cylinder, 100 ml
5 Graduated cyulinder, 250 ml
5 Graduated cylinder, 1000 mnl
5 Graduated cylinder, 2000 ml
50 Flask, Erlenmeyer, narrow mo%th, 50 ml
25 Flask, Erlenmeyer, narrow mouth, 125 ml
10 Flask , Erlenmeyer, wide mouth, 500 ml
5 Flask, Erlenmeyer, narrow mouth, 1000 ml
5 Flask, Erlenmeyer, narrow mouth, 2000 ml
5 Flask, Erlenmeyer, narrow mouth , 4000 ml
10 Beaker, 10 ml
10 Beaker, 100 ml
10 Beaker, 250 ml
10 Beaker, 400 ml
5 Beaker, 1000 ml
5 Flask, volumetric, ground-glass stoppered, 10 |ml
5 Flask, volumetric, ground-glass stoppered, 50 |ml
5 Flask, volumetric, ground-+glass stoppered, 100 ml
5 Flask, volumetric, ground-glass stoppered, 500 ml
5 Flask, volumetric, ground-glass stoppcred, 1000 ml
10 Tray , cafetoria, autoclavable
S0 ft Tubing, silicone, Dow-Corning, 1/4 X 35/8 "
2 roll Non-absorbent cotton
3 Brush, test tube
3 Brush, flask
3 Brush, buret
5 box Fitler paper, Whatman 77 42 9cm
5 box Filter paper, whatman 71 50 9cm
2 Test tube rack for alcohol to sterilize

- & -



Initial Item and type mode -.
Quantity Specification

S

Forcape, 9%" pott-smith, dressing

Forcape, standard disecting

Forcaps, microdissecting ( Clay - Adams 77 6441)
Scalpel handle, surgeon's 77 7

Sca].pa:l, solid steel,

Corkborer, stainless steel, size 77 2 or 3
Microspstula, double bladed, stainless steel
Touch-0-Matic gasburner

-Flask, media-storage, 2 1

Aseptic filling ball

Ring stand and clamp set for rines water
Clock ( to time disinfestation)

0 Petri dish, 15- x 100 mm, Pyrex

Needle, dissecting

Needle, inoculating, platinum

Test-tube, 18 x 150-m m

=5
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Funnel, powder, Nalgene, 65-m m diameter
Knife, produce
Prunning shear
Alcohol sprayer
m Surgeon's scalpel blade, 78 10
m Surgeon's scalpel blade, 7F 11
T m Surgeon's scalpel blade, 77 15
-— Silicone tubing
-— Cheesecloth
- Paper towels
1000 Slant culture racks, polypropylene, to hold 10 25- x
150-mm tubes
-— Upright culture racks, stainless steel, 40-place,
1" tubes-
— Pareflim
-— Gro lux lamp, reqular
-— Gro lux lamp, VHO
2 Forcapa, coverglass
4 Forcaps, standard- dissection-
4 Forcaps, micro-dissection
4

Surgeon's scalpel handle 77 7-

L 8. [=




Initial Item and type mode or

Quantity Specifications
4 Needle, dissecting
500 Microslide
1000 Coverglass
10 Edding 2000 markers
50 Rolls of Aluminium foil ( 25 m per roll)
2 Alcohol lamp
2 Haemacytometer
1 Counter, hand telly
Bottle, dropping
10 Bottle, reagent

Basic Nutrients and Reagent chemicals

2 lvb NHA N03’ AR crystals
2 1b KNOB, AR crystals
2 1b CaClZHZO; AR crystals
2 1b Mg 504’ 7H 20, AR crystals
2 1b KHZPO4 AR crystals
2 1b NaH2 P(]4 HZU AR, granular
2 b HBBUB’ AR, granular
1/2 1b Na2 EDTA, AR, powder
2 1b Fe 'S‘O4 7H20 Ar, granular
1/2 1b MnSO04, HZO’ AR, crystals
1/2 1b CuSUa. 5H,0, AR, fine crystals
2 1b Na2 MoOa’ 2H20, AR
2 1b ZnSOa. 7H20, AR, granular
1/2 1b CoCl,. 6H,0, AR crystals
1/2 KI, AR crystals
21b NaGOH, Ar pellets
2 1b KOH, AR pellets
2 pt HCl, AR, 36 -37%
2 pt PH 7 Buffer concentrate
50 1b Sucrose, AR crystals
10 g 3- Indoleacatic acid (IAA)
10 g 3-Indolebutyric acid (BIA)
2 cg 1-Naphthaleneacatic acid (NAA)
2 cg 4- chlorophenoxyacetic acid (CPA)

- go _



Initial

Quantity

2 Ca
2 Cgqg
2 Cg
2 Cq

Cg
Cg
Ca
Cg
Cg
Cg
kg
kg
Lb
20 L
2 pt
10 L
1000
20 L
10 g
10 g
2 Lb
2 kg
2 pt
1/2 1b

NN NN NN N DN

2 pt
2 pt
2 pt
2 pt
2 g

ml

lem and type mode or

Specifications

2.4~ Dichlorophenoxyecetic acid (2,4-D)
Adenine sulfate, dihydrate

i Inositol

Thiamine- HCI

Micotinic - Acid

Pyridoxine, HC1l

Glycine

L-Tyrosine

Ascorbic acid

Citric acid

 Cesein hydrolysate, enzymatic

Chercoal, activated, neutralized, fine powder
Agar, T.C.

Agar, Bacto-

Ethanol, 95%, grain

Dimethylsulfoxide, AR

Detergent concentrate, household

E mulsifying agent ( Tween 210)

Lanudry bleach, containing 5-6% NaOCl
Cellulysin

Macerase

Mannitol, AR powder

Polyethyleneglycol ( 1500 or 6000)
Chloroform

CRo3, AR crystals"

Hel

HNO3

Acetic acid, glacial, AR

Propionic acid, AR

Lactic acid, AR

Orcein

Pectinase



LIST OF MANUFACTURERS AND DISTRIBUTORS
OF TISSUE CULTURE EQUIPMENT, SUPPLIES AND CHEMICALS

Reagent and Bio-chemicals

Calibiochem - Behring Corp.
P. 0. Box 12087
San Diego, California, U.S.A.

Eastman K odak Company
Eastman Organic Chemicals
Rochester, New York 14650 U.S.A.

INC Pharmaceuticals, Inc
Life Science Group

26201 Miles Road

Cleveland, Ohio 44128 U.S.A.

Mallinckrodt
Second and Manlinckrodt Streets
P. 0. Box 5439

St. Louis, Missouri 63160 U.S.A.

Sigma Chemical Company
P. 0. Box 14508

St. Louis, Missouri 63178 U.S.A.

Grand Island Biological Co.
P. 0. Box 200 Chagrin Falls
Onio, 44 022 U.S.A.

Sigma Chemica)l Company
P. 0. Box 14508 St. Louis,
Missouri 63178 U. S.A.

Premixed Formulation

Flow Laboratories, Inc.
Subsidiary of Flow General Inc
1710 Chapsan Avenue

Rockville, Maryland 20862 U.S.A.

134

Difco Laboratories
Detroit, Michigen 48232 U.S.A.

Flow lab, Inc,
7655 01d Springhouse Rd
ML Lean, Virgimia, 22102,U.S.A,

J.T.Baker Chemical Company
222 Red Shool Lane
Phillipsburg, New Jersey
08865 U.S.A.

P. 0. Biochemicals Inc.
1037 West Mckinley Avenue
Milwaukes, Wisconsin
53205 U. S. A.

Gibco - Division
P. 0. Box 68 Grand Island Ny.
14072, U.S.A.(716) 773-0700

MERK (Bureau de Stasbourg),
44, Allee de la Robertson
67000 - STRASBOURG.

K, C. Biological, Inc.
P. 0. Box 5441
Lenexa, Kansas 66215 U.S.A.



Galman instrument Companmy
500 South Wagner Road
Ann Arbor. Michigan 48106 U.S.A.

Autoclaves

AMSCO Industrial (American Sterilizer Co. )
12990 Branford Street Unit 68
Arleta, Califcrnia 91331, U.S.A.

Shankers and Rollerdrum

New Brunswick Scientific Co., Inc.
44 Talmadge Road

P. 0. Box 986

Edison, New Jersey 08817 U.S.A.

Laminar Air - Flow hoods

Integrated Air Systems, Inc The Baker Company, Inc.
904 North Lake Street Sanford Airport
Burbank, California 91502 U.S.A. P. 0. Box E

Sanford, Mains 04073 U.S.A.
Dutch Agri Products B.V.
P. 0. Box 10116 ADS Laminaire, 36 Rue
1620 KA Hoorn Holland Etienne d'orves

98310 Le pre - St Gervais
Maridyne Internat. Corp
17 Erie Dr. Natick, MA
01760 - U.S.A.

Membrans filters and apparati

Millipore Corporation Millipore, 19 Rue yvee du
Bedford, Massachusett Manoir, 92420 Vancresson
france



- General Supplies and Equipment ;

American Safety Razor Company Bellco Glass, Inc.
Industrial Products Division 340 Endrudo Road
P. 0. Box 500 . Vineland, New Jersey 08360
Staunton, Virginta 24401 U.S.A. U.S.A.
Clay-Adams Limited Plastics
299 Walro Road 24822 Avenue 338
Parisappany, New Jersey 07054 U.S.A. P. 0. Box 90
Lemon Cove, California 93244
U. S. A.
Miltex Instrument Company Scientific Products
c/o Will Ross, Inc. 1430 Waukagan Road
4827 East 49th Street McGaw Park, Illinois 60085 U.S.A.

Los Angeles, California 90085 U.S.A.

Agricultural Product Dept.
Dow Chemical, 2020 Dow Center
Midland, Michigan, 48640 U.S.A.

Bellco Glass, Inc.
340 Endrudo Road
Vineland, New Jersey 08360 U.S.A.

- Gro Lux Lamps
Sylvania
6505 East Gayhart Street

Los Angeles, Califonria 90040 U.S.A.

- Distributor of Media

Bioblock Scientific
9.p 201 . 67022 Strasbourg

Cedex . France

Microscope and Binocular

Olympus Corporation of America
4, Nevada Dr. New Hyde Park
N - Y 11042 U. S. A.



PREPARING WEDIA 2

Fig.11. Alternative methods of praparing MS medium:

II1. - according to Dodds and Roberts (1982).

STOCK SOLUTIONS

[ Micronutrients (x 100) |
| Weights .for 1 litre |
| MnSO,.4H,0 2230 mg |
| ZnS0,.4H,0 860 |
R
| Na_ MoO,.2H_O 25 |
t Cugod.gnzo2 2.5 |
| CoCl,.6H,0 2.5 |
I ]
T Iron/EDTA  (x 200) |
|  Weights for 100 ml |
| FeSO,.7H_O 557 mg  p—
| NaZEﬂTA.EHZO 745 iy
| ol §

T Cytokinin Stock Solution |

—>

DIRECT OPERATIONS

TO MAKE 1 LITRE
Weigh out directly:

NH N0 1650mg
kN 1900
ugsa‘.vuzo 370
CaClj.2H30 440
xu2984 170

Dissolve in ca. 400ml DDW

Add 10ml microelement
stock solution

3 Add Sml of iron stock solution

Weigh & dissolve 100mg myo-inositol

| Tauthors suggest x 1000) j—d

I

"Vitamin' Stock (x 100)

| |
| Weights for 100 ml |
| Glycine 200 mg |
| Nicotinic acid S0 ]
| Pyridoxine-HC1 S0 |
| Thiamine-HCl 10 |
I |

® a Included as required
at variable levels.
DDW = Double distilled water.

Ly

——3 * Add aliquot of cytokinin stock

* Weigh out auxin, dissolve &
add to medium directly

v
Make up to 800 ml with DDV
Adjust pH to 5.7 - 5.8

Make up to 1 litre with DDV

Store in refrigerator
if necessary

Divide into 10 lots of 100ml &
place each in 250ml flask

Add 3g sucrose and 0.8g agar®
to each 100ml flask

v

AUTOCLAVE
¥
Cool to 50°C & add 1 ml filter-
sterilised vitamins to euch
100 ml flask

Dispense to culture tubes
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Fig.9. Alternative methods of preparing MS medium:
1. - according to Helgeson(1979).

STOCK SOLUTIONS

| Stock Solution A |
| Nl-l“f'll()3 82.5g/1 ey
| ]
| Stock Solution B |
| KNO3 95g/1 e
I ]
| Stoeck Solution G |
| Na EDTA.2H20 1.865g/1 e
| Fe€0 .7H0°  1.39 |
R 2R e 1

| Stock Solution C

| CaClz.ZHZO 88g/l b——
| x |a
| Stock Selution D |
|I KH,PO , 34g/1

| Stoek Solution E |
| H.BO 1.24g/1 |
| N3,M30,.2H,0  0.05

| Coélz.gﬂzo 0.005 I
| K1 0.166 |
| e
1 Stock Solution F |
| MnSO ¢H,0 3.38g/1 |
| ngso‘.7ﬁzo 74,

| Cuso,.SH30 0.005 |
| ZnSO‘.7H20 1.72% |
| |

® s Included as required
at vpriable levels.
DDV = Double distilled water.

DIRECT OPERATIONS

TO MAKE 1 LITRE

Place ca. SOOml DDW in 1 litre
flask with magnetic stirring bar

l

Weigh,add & dissolve 30g sucrose

| |

WEIGH, DISSOLVE & ADD:
Myo-inositol 100.0mg

Thiamine-HCl 0.1lmg
Pyridoxine-HC1l 0.5mg
Glycine 2.0mg

Nicotinic acid O0.5mg

> Add 26&1 of each of

Stock Solutions A, B & G

!

3 Add S ml of each of -
Stock Solutions C, D, E & ¢

* Weigh & directly dissolve any-
auxin or cytokinin to be added

‘ i
Make up to ca. 900ml and
adjust pH to S.8

Pour medium into graduated cylinder
& make up to 1 litre
( or slightly less @ )

Pour into 2 L Erlenmeyer flask,
add 10 g agar® &oltean in an
autoclave at 100  for 25 min.

Cool to 90°C & swirl to mix

/

Dispense OR AUTOCLAVE

Cold sterilise ‘& add any
heat labile compounds®
in DDV to make up
volume (@ above) to 1 L

AUTOCLAVE Dispense
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(6) VISSUE CULTURE NEDIA

Fig.10. Alternative methods of preparing MS medium:
11. - according to Gamborg & Shyluk(1981) & Gamborg(1982).

STOCK SOLUTIONS

Calcium chloride Stock

I
| CaCl,.2H,0 150g/1 |
I 1
| Micronutrients (x 100) |
| Weights for 100 ml |
| MnSO 4+ 2H,0 2230 mg |
| ZnS0,.7H,0 860 |
| H,BO 620 P
| Na.,M30 -2H,0 25 |
| cuo,.8n0 2.5 [
1 CoCl,.6HS0 2.5 i
3

Potassium iodide
KI 83 mg in 100 ml

-

| Cytokinin Stock solution

',__I'_>

J

(authors suggest x 100)

DIRECT OPERATIONS

TO MAKE 1 LITRE
Weigh out directly:

NH H03 165umg/1
KNS 1900
MgS3 .. 24,0 370
mzpﬂ 170
Na 2r.§nn. 2H,0 43

Dissolve in ca. 400 ml DDW

Weigh and dissolve 30g sucrose

I

-3 Add 2.9ml calcium chloride stock

Add 1 ml micronutrient stock

Add 1 ml potassium {iodide stock

}

*Add aliquot of cytokinin stock

r—3> ®Add aliquot of auxin stock
| Auxin Stock Solution |
| (authors suggest x 100) p—dt 5 Add I ml of vitamin stock
I I ¥

Adjust volume to 800 ml

| 'Vitamin' Stock (x100) | Adjust pH to 5.8 and
| Weights for 100 ml | make up to 1 litre
| Glycine 200 mg | l
| Nicotinic acid 50 2
| Pyridoxine-HCl S0 | Divide into 2 lots of 500 ml
| Thiamine-HC1l 10 | l
| Myo-inositol 10000 |
I |

® = Included as required
at variable levels.
DDW = Double distilled water.

Heat each SO00g lot, add 3-4g
agar to each and dissolve

Cool & dispense to culture tubes

|

AUTOCLAVE

oy



MERISTEM CULTURE (Strowbery, Banana) o
Multiplication 4

O 9 2-3 weeks ™ weeks in green-
» Al g house
I to 2 weeks Transfer o — T~ —ly
Bosts Medium Basis medium samemedium Pot
: M & S Ve M & S) % without hormone
IAA. 10 m. Cytokinin 10
Oaxin 10

" - Of -

Cereal another culture

2 wee Embryo 2 - 3
weeks
Pretraitment " MS modified
+ 2,4,D (1-5 mg/L) Embryo Haploid
culture planted

same medium
2,46,D - | mg/L
+ cytokinin




REFERENCE ON TISSUE CULTURE

( M. Wallali )

Books

- A m mirato, P. V., Evans, D.A., Shapr, W.R. and Yamada, Y (Editor), 1984.
Handbook of plant cell culture. Vol. 3, Crop Species. Macmillan, New
York, 620 pp.

- Auger, R., Beauchense, G., Boccon - Gibod, J., Decourtye, L., Digat, B.,
Minier, R., Morand, J. -cl., Oudin, Y., Vidalie, H. 1982. La Culture in vitro
et ses applications horticoles. Tech and Doc. Lavoisier - J. B. Bailliere

11, rue Laveisier 75008 Paris.
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and Practice. Elsevier, Amsterdam, 502 pp.

- Bhajwani, S. S., Dhawan, V., Cocking, E.C., 1986." Plant Tissue C"ulture, a
classified bibliography. Elsevier, A msterdam, 789 pp.
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- Bright, S. W. J. and Jones, M.G.K. (Editors) 1985. Cereal Tissue and Cell
Culture, Martinus Nijhoff Dr. W. Junk, Dordrecht, 304 pp.

- Brown , C. LK. and Sommer, H. E., 1975, An Atlas of Gymnosperms cultured
in Vitro - 1224 - 1974 - Georgia Forest Research Coucnil Macon, Georgin,
271 pp.

Butenko, R. G. 1968. ' Plant Tissue culture and Plant Morphogenesis. Israel Program
for Scientific Translations Jerusalem, 291 pp.

= Chaussat, R., et Bigot, C., 1980. La multiplication vegetabtive des plantes
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- Conger, B. V. (Editor) 1981 . Cloning Agricultural Plants via In Vitro
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Techniques CRC Press, Florida, 273 pp.

De Fossard, R.A., 1976. Tissue Culture for Plant Propagators. New Englad
Univ. Armidale, 409 pp.

Dixon, R.A. (Editor), 1985. Plant Cell Culture ; A Practical Approach.
IRL Press, Oxford, 236 pp.
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232 pp.

-

Dodds, J. H. and Roberts, L. W., 1982. Experiments in Plant Tissue Cultur.e;
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Evans, D.A., Sharp, W. R. Ammirato, P. V. and Yamada, Y. (Editors), 1983.
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vegetaux. Masson, Paris, 261 pp.
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C mabridge Univ. Press, U. K., 334 pp.
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References on Date Palm Tissuo Culture

1)- ABDUL AMIR MATER 1983- Plant regeneration from ocallus cultures of Phoenix
dactylifera L. Date Palm J. 2 (1) 57-11.

2) —AMMAR S et ARDELLATIF BENBADIS 1977- Multiplication vegetative du Palmier
dattier (Phoenix dactylifera L.) par la cultwre de tissus de jeunes plantes issues
de soumis =C.R- Acad So. Paris T 284. Serie D 1789-1791.

3) -BEAUCHESNE G 1982- Vegetative propagation of date Palm (Phoenix dactylifera L.)
by in vitro culture (Abstract) ~the First symp of the Palm, Saudia Arabia 1982.

4) -BLAKE J. 1983 Tissue Culture propagation of cocomut Date and oil Palm =In :
tissue culture of Trees, J.H Dodds Biddles 14, Guildford and King's Lynmn, Oreat Britain.

5) =BONDOK A.D and H.M EL Hanawey 1982~ Tissue culture as a tool date palm
propagation (Abstract). The first symp of the Date Palm, Saudia Arabia.

6) ~BOUGUEDOURA N. 1980- Morphologie et Ontogenese des productions axillaires du
palmier dattier— Phoenix dactylifera I~ C.R. Acad. Sci. Paris T 291- Serie D 857-860,

7) =CHOO, W.K. Yew, WC and Corley, R.H.V. 1982- Tissus Culture of palms— A review-
In A.N. Rao (editor). Tigsus culture of Economioally Important Plants COSTED and ANBS.
Univ. Singapore pp 138-144.

8) -Dennisson M. 1982~ Development of tissue culture methods of rapid clonal in
crease of palms -The first symp of the Date Palm —Saudia Arabia.

9) -DRIRA Noureddine 1983~ Multiplication vegetative du palmier dattier (Phoenix
dactylifera L.) par la culture in vitro de bourgeons axillaires ot de feuilles qui en
dérivent —C.R. Acad Sei Paris, t. 296 : 1077-1081. '

10) =Bouwens, CeJe 1978~ Effects of orgenic nutrients and hormones on growth and
development of tissue explants from coconut (Coocos nucifera L,) and date (Phoenix
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Composition of macro-elements and micro-elements of commonly available
nutrient media

in mg/1)

Components Knop  Knudson Heller ?;;azh— White Gamborg Nitsch ECEETE_
Skoog gg ebrgﬂdt
(1884) (1946)  (1953) (1262) (1963) (1968) (1972) (1972)
KNO3 250 - - 1900 80 2500 950 2500
NANU3 - - 600 - - - - -
Ca(N02.4H20 1000 1000 - - 300 - - -
NHQNI3 - - - 1650 - - 70- -
(NHA) SOa - 500 - - - 134 - -
NH4H2P04 - - - - - - - 300
MgSOa7H20 250 250 250 370 720 250 185 400
Nah2P04H20 - - 125 - 15.4 150 - -
KH2P04 250 250 - 170 - - 68 -
CaC12 - - - - - - 166 -
CaCIZZHZO - - #5 440 - 150 - 200
KC1 - - . 65 - - -
Nazsoa - - - - 200 - - -
KI - - 0.01 0.83 0.75 0.75 - 1.0
H3BO3 - - 1.0 6.2 5 3.0 10 5.0
Mn504H20 - - - - - 10.0 - 10.0
Mn5044H20 - 7.5 0.1 22.3 7.0 - ‘25 -
ZnSUa7H20 - - 1.0 9.6 3.0 2.0 10 1.0
N82M0042H20 - - - 0.25 - 0.25 0.25 0.1
FeCl36H20 - - 1.0 - - - - -
Fe5047H20 - 25 - 27.8 - 27.8 27.8 15
Fe2(50a)3 - - - - 2J5 - - -
NazEDTA - - - 37.5 - 37.3 31.3 20
CuSOa - - - - - - - -
Cus045H20 - - 0.03 0.025 - 0.025 0.025 0.2
C0C126H2P - - - 0.025 - 0.025 - 0.1
NiC126H20 - - 0.03 - - - - -
AlCl3 - - 0.03 - - - - -

AY



1. Starting Medium mg/ 1

Naphtoxy acetic acid (NOA) 5
Naphtalene acetic acid ( NAA ) 1
Indoleacetic acid (1 AA ) 1
E. Isopentenyl adenine ( 2ip) 0
II. Multiplication medium
NOA 2
NAA 1
IAA 1
B. Benzylaminopurine HAP. 0.5
Zip 1
Minerine 1-5
III. Elongation medium
NAA
BAP 0.5
Ninetine 0.5
Gibberelline 1-3

1 -3
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