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ANNEX - 1
LIST OF CHEMICALSCOMMONLY USEDIN TISSUE
CULTURE LABORATORY
Potassium nitrate(KNO3) Glycine
Ammonium Nitrate (NH4NO;) L-Glutamine
Ammonium sulphate, (NH4),S0,4 Casein hydrolysate
Magnesium sulphate (MgSO,.7H,0) Myo-Inositol
Calcium chloride dihydrate Indole-3-acetic acid (IAA), 97%
(CaCL,.2H,0)
Potassium dihydrogen orthophosphate Naphthalene acetic acid (NAA),
(KH,POy,) 99%
Potassium iodide (KI) 6-Benzylamino purine(BAP)
Boric acid (H;BOs) 2,4-Dichlorophenoxy acetic acid
(2,4-D)
Manganese sulphate (MnSO,.4H,0) Kinetin 99%
Zinc sulphate (ZnS0O,.7H,0) Sucrose
Sodium molybdate (Na,Mo00,4.2H,0) Ethanol (absolute 100%)
Copper sulphate (CuSQO,4.5H,0) Calcium hypochlorite
Cobalt chloride(CoCl,.6H,0) Sodium hypochiorite
Aluminium chloride (AICIl5) Sodium hydroxide
Ferrous sulphate (FeSO,.7H,0) Hydrogen peroxide
Sodium EDTA (Na,.EDTA.2H,0) Hydrochloric acid HCI
Polyvinyl pyrrolidone (PVP) Silver nitrate
Nicotinic acid Mercuric chloride
Pyridoxine hydrochloride HCI, Tween 20
99.0-100%
Thiamine hydrochloride HCI, Agar
98.5-100%

L-Ascrobic acid Lysol
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ANNEX -2

LIST OF COMMON EQUIPMENT AND GLASSWARE REQUIRED
FOR A PROFESSIONAL TISSUE CULTURE LABORATORY

A. Media preparation equipment &
glassware
Autoclave
Coarse balance for measuring in grams
Sensitive balance for measuring in milligrams
Distillation plant
Deep freezer
Refrigerator
Micro-wave oven
pH Meter
Hotplate with magnetic stirrer
Dispenser
Spatula
Metal/plastic racks
Basket
Wash bottle
Weighing bottle
Stirring bars and rod
Timer
Millipore filter system
Materials for closure of tubes or flasks
Cotton plug
Aluminum foil
Metal caps plastic cap
Different types of glassware
Measuring cylinder
Volumetric flask
Conical flask
Bottle
Screw neck reagent bottle
Graduated bottle
Petridishes with cover
Test tube
Pipette
Pipette pump
Pipette holder etc.

B. Culture isolation
equipment

Laminar air flow cabinet
Sprit lamp! hot bead
Knives

Scissors

Forceps

Scalpel

Handle

Scalpel blades

Sterile petridish

Hard board

C. General equipment

Drying oven
Drying rack

Filter paper

Gloves

Tape (autoclavable)
Trolley

Detergent

Brushes

D. For culture room

Air condition
Shelves
Fluorescent tubes
Timer

Shaker
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ANNEX - 3

COMPOSITION OF SELECTED PLANT TISSUE CULTURE MEDIA

Compound Concentration (mg/I)
White's MS B5
Inorganic
NH4NO; -- 1650 --
KNO; 80 1900 2527.5
MgS0, 7H,0 750 370 246.5
KH,PO, -- 170 --
(NH4),S04 - - 134
Ca(NO;),.4H,O 300 -- --
Na,S0, 200 -- --
NaH,P0,.H,O 19 -- 150
KC 65 -- --
CaCl,.2H,0 -- 440 150
Kl 0.75 0.83 0.75
H;BO; 1.5 6.2 3
MnSO,.H,O 5 223 --
MnSO,.H,O -- -- 10
ZnS0,.7H,0 3 8.6 2
Na,Mo004.2H,0 -- 0.25 0.25
MoO; 0.001 -- --
CuS04.5H,0 0.01 0.025 0.025
CoClL,.6H,0O -- 0.025 0.025
Fe,(SO4), 2.5 -- --
FeS0O,.7H,0 -- 27.8 --
Na,.EDT A.2H,0 -- 37.3 --
Sequestrene 330 Fe' -- -- 28
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ANNEX - 4
Composition of commonly used Murashiage and Skoog (MS)
medium,1962

Components Concentrations
(Stock - 1) Macronutrients mg/L For 100 L
KNO; 1900 190.00 g
NH4NO; 1650 165.00 g
KH,PO, 170 17.00 g
MgSO,, 7H,0O 440 44.00 g
(Stock-2)
CaCl,, 2H,0 370 37.00 g
(Stock-3) Micronutrients
FeSO4, 7TH,0 27.8 278 ¢
Na2-EDTA 37.3 373 g
(Stock-4)
MnSOQO,4, 4H,0 22.0 220 g
H;BO; 6.2 0.62 ¢
ZnS0,, 4H,0 8.6 0.86 ¢
KI 0.83 0.083 g
Na,MoQ4, 2H,0 0.25 0.025¢g
CuS0,, 5H,0 0.025 0.0025 g
CoCl,, 6H,0 0.025 0.0025 g
(Stock-5) Vitamins
Glycine 2.00 0.200 g
Nicotinic acid 0.50 0.050 g
Pyridoxine-HCI 0.50 0.050 g
Thiamine-HCI 0.10 0.010 g
Myo-inositol 100.0 10.00 g
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ANNEX - 5

MERISTEM CULTURE TECHNIQUE

Meristem culture

Meristem culture technique involves isolation and in vitro culture of
shoot apices containing the apical dome with a few primordial leaves. In
this method virus-free planting materials can be produced by micro
section of the growing point, nourished in artificial media under
controlled environment. This method is also known as apical-tip culture,
shoot-tip culture or culture of shoot apices. Apical meristems are highly
organized yet undifferentiated tissue of around 90-110 cells that are
capable of rapid multiplication.

Advantages of meristem culture

Meristem culture is a specialized technique of plant tissue culture for
generation of virus free plantlets for the following reasons:

O Generally healthy and vigorous shoot tips are selected resulting in
rejuvenation of the plant.

O  Virus particles within the plant system are translocated by the vascular
system. Since the meristems are devoid of vascular connections virus
particles can hardly reach meristem.

O Virus particles invading meristems by chance cannot sustain there
because of the very high concentration of growth hormones and other
biochemical substances in the meristematic dome.

O Meristemic zones are covered with folds of leaf primordia which protect
them from infection by insect vectors visiting the plant.

O Plant growth results from very rapid division of meristems and generally
any invading microorganism cannot make pace with this rate of
multiplication leaving the meristem free from infections.
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A PRACTICAL PROTOCOL FOR PRODUCTION OF POTATO
PLANTLET

In vitro culture using apical meristem of potato for shoot proliferation and root
induction in MS medium supplemented with different types and concentration
of phytohormones can produce virus free potato plantlets. The technique used
for primary establishment of meristem culture is described below.

Explant Collection and Preparation

O Grow potato plants preferably either in the growth chamber or other
controlled conditions.

O Excise shoot tips of 25-35 days old potato plants with the help of a sharp
blade; collect shoot tips in a bottle containing distilled water with few
drops of Detol and few drops of Tween-20 (Polyoxyethylene-20), and
quickly bring to the laboratory.

O Wash the explants 2-3 times with gradual change of sterile distilled
water.

O Carry out surface sterilization, meristem isolation and inoculations, and
other aseptic manipulations (including sub culture) in a running laminar
airflow cabinet.

Switch on the cabinet half an hour before use and clean with 70% ethyl
alcohol to reduce the chances of contamination. Cover all instruments
(scalpels, needle, forceps, tiles, petri dishes etc.) with aluminum foil and
sterilize using the steam sterilization method. While working, sterilize these
instruments periodically using 70% ethyl alcohol dip and the flaming method
inside the inoculation chamber. To ensure complete aseptic condition wipe
both hands with 70% ethyl alcohol.

Surface Sterilization of Explants

O  Within a running laminar airflow cabinet, transfer explants to a 250 ml
sterilized conical flask.

O  Surface sterilize the explants by dipping in 0.1% HgCI2 solution with
gentle shaking for 2-8 minutes followed by 3-5 times washing with
sterile distilled water.

Isolation of Meristem
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O After sterilization place the explants on the sterile tiles using sterile
forceps. Hold the shoot tip in one hand under the stereo-microscope
with the help of a pair of forceps and snap the immature leaves and
leaf primordia with slight pressure from the needle.

O Then gently isolate the exposed meristem tip that appears as shiny
dome with a sharp blade.

Inoculation Technique

O After deplugging of culture tubes, very carefully place a single excised
meristem tip (0.3 mm) on the ‘M’ shape filter bridge of the culture
tubes containing liquid MS medium supplemented with different kinds
of plant growth regulators for the establishment df primary meristem.

O Flame the neck of the tubes with sprit lamp and then plug. After
inoculation, label the culture tubes by glass marker.

O The culture tubes are ready for incubation.
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MREOC

ANNEX - 6

FLOW CHART : MERISTEM CULTURE TECHNIQUE FOR
VIRUS-FREE PLANTLET PRODUCTION LEADING TO
TC-BASED SEED POTATO PRODUCTION

S1. | Step Activity
1 Sprouting of tuber Induce sprouting of breeder grade seed
tubers
2 Growing of plant Raise plants in growth cabinet/or in net-house
Collection of shoot tip (a) Collect shoot tips and wash in distilled
water containing few drops of Dettol
and Tween 20
(b) Wash explants 2-3 times with distilled
water
4 Disinfection of shoot tip | (a) Surface sterilize with 0.1% HgCl, for
inside a Laminar Air 5-8 minutes
Flow Cabinet (b) Wash explants 4-5 times with sterile
distilled water
5 Isolation of apical/ Expose the meristem, and gently isolate the
axillary meristem inside | exposed meristem (which looks like a dome)
a Laminar Flow Cabinet | under a stereomicroscope
6 Inoculation inside a Inoculate on agar MS medium solidified in
Laminar Flow Cabinet test tube
7 Regeneration of plantlets | Incubate in culture room under fluorescent
light
8 Virus indexing Identify virus disease-free plantlets
through ELISA test
9 Sub culturing Multiplication of virus-free plantlets through
repeated sub-culturing of single node
cuttings
10 | Hardening of plantlets Hardening in TC-lab as well as net-house
beds
11 | Planting of plantlets in The hardened plantlet or sprout-cuttings

net-house beds at optimal
spacing (25 x 10 cm)

taken from the hardened plantlets can be
planted in net-house beds for the production
of pre-breeder seed potatoes (mini-tubers)
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12 | Multiplication of mini- Production of Breeder seed potatoes in net-
tubers house using pre-breeder seed potatoes (mini-
tubers)

13 | Production of Foundation | Production of Foundation seed potatoes in
seed potatoes open field using normal seed potato
production practices

Steps 4-6 are to be Virus indexing through ELISA test is

performed inside a must for identifying virus-free

Laminar Flow Cabinet plantlets, leading to subsequent
multiplication of only virus-free
plantlets

Note : Step 3 should be started in Nov-Dec in order to get desired number of
virus-firee plantlets for hardening in net-house beds (step 10) during
October-November next year.
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ANNEX -7

FLOW CHART : SPROUT CULTURE TECHNIQUE FOR VIRUS-
FREE PLANTLET PRODUCTION LEADING TO TC-BASED SEED
POTATO PRODUCTION

SIED) T ORI =  Surface STERILIZE TUBERS (preferably breeder
grade) for 10 min in 0.5% NaOCI with drops of
ﬂ Tween 20
= Wash and air dry
TUBER SPROUTING *= INCUBATE at 18°C; TUBERS SPROUT within
10-15 days
ﬂ = PREPARE MS MEDIUM IN TEST TUBES/
FLASKS A DAY BEFORE SPROUT
COLLECTION
SPROUT COLLECTION = CUT& COLLECT sprouts by sterile blade into
proper size
=  WASH in tap water 3-4 times with liquid
detergent
=  Wash in running tap water for 30 min
h INSIDE LAMINAR AIR FLOW CABINET
= Briefly DEEP SPROUTS in 70% ALCOHOL for 30 sec
DISINFACTION OF SPROUTS and wash with sterile distilled water
= SURFACE STERILIZE with 0.1% HgCl, for 5-10 min
ﬂ = WASH EXPLANTS 4-5 times with sterile distilled
water
INOCULATION

= SECTION THE EXPLANTS to 1-2 cm long segments
using sterile scalpel and forceps
= |INOCULATE on to agar solidified MS medium,
singly in test tube, 2-3 in each flask

REGENERATION OF = [NCUBATE in the culture room under fluorescent
PLANTLETS light (2000 lux)

ﬂ at 25+2 °C
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SUBCULTURE VIRUS-
FREEE LINES

g

Following VIRUS INDEXING (ELISA, RT-PCR),
multiply plantlets by sub-culturing single node
cuttings

PLANTLET, MINITUBER
and PRE-FOUNDATION
seed potato

g

HARDEN the plantlets

MINITUBER Production, and SUBSEQUENTLY
PRE-FOUNDATION

SEED POTATO production in net-house

FOUNDATION,
CERTIFIED & TL SEED
POTATOES

OPEN FIELD production of FOUNDATION,
CERTIFIED and TRUTHFULLY
LABELED (TL) seed potatoes
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] T NN (Field standard of potato)

o=+ (Field Standard)

@ e/ qe | 2FBEE/ - | asfefe | fofs | eepfte T

oy | | wteR @t (%) Yoo Soo Yoo Y00 Y00 o5.¢ o5.¢

o) | | Sy T @ Wfedq SEl (A=A MR %) | 0.00 0.00 0.00 0.00 0.00 0.00 0.00

09 | | S TS (AT AR %) 0.00 0.00 0.00 0.00 0.0 0.20 0.20

08| | R g (FER)
F)  O@e O @F 0o o sk 0o 0o 0o o
) O[) (¥ (AT T (TP é3¢ * Hk ¢ ¢ ° é

o¢ | | PIeeTeIEfS (PLRV) (SIS TR STCEH FR2AT% ) 0.00 0.00 0.00 0.00 0.¢o 3.00 3.00

ov | | (rengs (PVY, PVX, PVA, PVM, PVS) (W@ 0.00 0.00 0.00 0.00 d.00 €.00 €.00
VTR A AT %)

od 1 | W (Late blight) (@ M1ted i AT %)| 0.¢o 0.00 0.¢o 0.¢o .00 &.00 €.00

ob | | IFIPCHRART T2 7 Jiew=0 (Bacterial wilt) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(ST AR A FRAT %)

od | | & @ (Black leg) /%5 3G (Soft rot) (W@ | o.00 0.00 0.00 0.00 0.¢o 5.00 5.00
TR A 2T %)

o | | f&=G (Ring Rot) *** (@@ &I A IR %) | 0.00 0.00 0.00 000 | 000 | o0.00 0.00

351 | I (WICETE (Golden Nematode) (W& | o.00 0.00 0.00 0.00 0.00 0.00 0.00
TR A 2T %)
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o= (Seed Standard)
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goyfie Jrer

e

od |

9=y &ro(Other Variety) (Ft%d
% %)

0.00

0.00

0.00

0.00

0.0

0.0

0.0

ox |

151 1] (Rotten Tuber)

F) FIFORAR T2 A1 Jrew 6
(Bacterial wilt) (<@
T A TR %)

0.00

0.00

0,00

0.00

0,00

0.00

0,00

Q) SIS S5 S- QA R
(Late blight), === #6T (Soft
rot), €41 *67 (Dry rot),
(S FTWR A IRAT %)

0.00

0.00

0.00

0.00

0.50

0.¢o

0.¢o

0o\ |

99 %{ (Common Scab)-

(WW%W‘Q“T?_{W@TW@
) (S FCR IR TRAT %)

0.00

0.00

0.00

0.00

.00

b.00

b .00

o8 |

& %% (Black scruf)/
ARSI (%mw%wa*f

AR @)
(SR Ao TRAGT %)

0.00

0.00

0,00

0.00

.00

¢.00

¢.00

o |

&35 (Ring Rot) *** (ke
W A TRAT %)

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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oG e
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oV |

(/T (@ICoTe (Golden
Nematode) *** (@ F7d
SR T2 %)

0.00

0,00

0.00

0.00

0,00

0.00

0.00

o9q |

@ T A4 T Fo
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ETFSET (@ (Secondary
growth) (FT¥3 TR AT %)
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0.00

0.00

0.00
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0.90

0.90

ob |

JTEE WFF (62 9: :¢-80 . fil.

[T, @ f: 8y-¢¢ GL.I. PT)
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Note:

ok wnRE

7. Late blight = Phytophthorainfestans
PLRV= Potato Leaf Roll Virus 8. Bacterial wilt or Brown rot = Ralstoniasolanacearum
PVY= Potato Virus Y 9. Black leg and Soft rot =
PVX= Potato Virus X Pectobacteriumatrosepticum (older
PVS= Potato Virus S synonym: Erwiniacarotovora subsp. astroseptica),
PVM= Potato Virus M Pectobacteriumcarotovorum and Dickeyadadantii
PVA= Potato Virus A 10. Black scurf = Rhizoctoniasolani

11. Common scab = Streptomyces scabies
12. Golden nematode = Globoderarostochiennsis
13. Ring rot = Corynebacteriumsopedomicum
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