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EXCH RICUCTRIE I Ao | FRBET | die-Bfe| Bfe | deifie | WmiRe
EIElCala | Aw | = | I e
oS | wites Remwel (%) 00 00 So0 | Yoo | 85.¢ | SS.¢
o | Iy T 8 RIS 0.00 0.00 o.00 | 0,00 | 0,00 0.00
ST AL2AT (%)
09| | SEH O SIS A 0.00 0.00 0.00 | 0.30 | 0.%0 0.30
ARATT (%)
o8| AT g (NB1R)
P) RG] (A * sk 0o 0o 0o 0o
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FTT 7RI RS
SRATT (%)
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d.00

¢.o0

¢.o0

oql

19 %1 (Late blight)
HFT MRI IS
R (%)
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o0.Go

o0.Go
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¢.oo

¢.o0
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AIPCGTREI $35 1
I TG (Bacterial
wilt/Brown rot) Sl&TsS
SITC=RA T AL (%)

0,00

0,00

0,00

0,00

0,00

0,00

o]

¥ @7 (Black
leg)/>TG 95 (Soft rot)
AT (%)

0,00

0,00

0,00

o0.Go

d.00

S.00
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92 96 (Ring rot) ***
SIPIY #HTCRS A
AT (%)

0,00

0,00

0,00

0,00

0,00
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(T (NS
(Golden Nematode) ***

G MR NI
22T (%)
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0,00

0,00
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0,00
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Note: 8. Bacterial wilt or Brown rot =

1. PLRV=Potato Leaf
Roll Virus 9. Black leg and Soft rot =
Pectobacterium atrosepticum (older

Ralstonia solanacearum

2. PVY=Potato Virus Y —
synonym: Erwinia carotovora subsp.

3. PVS=Potato Virus S astroseptica), Pectobacterium
4. PVM= Potato Virus carotovorum and Dickeya dadantii
M 10. Black scurf = Rhizoctonia solani
5. PVA=Potato Virus A 11. Common scab = Streptomyces
6. PVX=Potato Virus X scabies
7. Late blight = 12. Golden nematode = Globodera
Phytophthora rostochiennsis
infestans 13. Ring rot = Corynebacterium
sopedomicum
(%) N T (Seed Standard)
F. R BIELL BRI 2ABTED/ fifa- |g-fofe| fofe |dufis|wmmifRs
NigewH-Bowrg + | BOw | A=m o | Iw Kl
od| | U« @9 (Other Variety) 0.00 0.00| 0,00 | 00| 00| 0,30
IR T 24T (%)
oX! | ¥ e (Rotten Tuber)
) WWW?T 0.00 0.00 0.00 0,00 | 0,00 0.00
14 76 (Bacterial wilt
or Brown rot) W&¢I¥
FCAR MRS AL (%)
<) ST 35T Sfie- 1A 0.00 0.00 | 0,00 | 050 | 0.0 | 0.¢O

1T (Late blight), =5
#5T (Soft rot), X1 #5t
(Dry rot) WI&FI® ¥
AT AL (%)
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3 FJ1] (Common
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BRI ERIGRGED)|

(TNGFIT TR AR AT %)

0,00

0,00

0,00

.00

.00

.00

o8|

g %1% (Black scurf)/
AZCSIRO AT
(Rhizoctonia) (&R
T S/b S FA R
@) AFIT FEAF A D
AT (%)

0,00

0,00

0,00

R.00

¢.o0

¢.o0

og|

42 75 (Ring rot) *+
SIFT I AT AT (%)

0,00

0,00

0,00

0,00

0,00

0,00

oy

et (TS (Golden
Nematode) **

FNGFIE IV RS

AT (%)

0,00

0,00

0,00

0,00

0,00

0,00

oq|

RIeaEEECERIIEER S
(Mechanical damage) 9<%
TSI (@12 (Secondary
growth) FTUA N
R (%)

0,00

0,00

0,00

0.50

0,90

0,90

ob|
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@e-R)
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@32
e-fJ)

(cFs-q
GEN
e-fJ)

* BTG/ NI3r!-HTI AT T 231 2T A |
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(Application Form for the Registration of Seed Potato Tissue Culture

o).

o

09,

08.

oG.

oY,

oq.

ob.

oy,

Laboratory)
LIDE|
SO A (1S
932 NRHATOTeTe, e Sfotef
EIREGRIGE]

A AT, GIi-dooo0 |
SICU=PIRE A (Name of Applicant) :
ARSI/ @T™A1TNF 919 (Name of Organization/Company) :

o fTerts 2= 2or=+itas 799 ¢ ©If¥¥ (Number and Date of Seed
Dealer Registration Certificate):

CRSITCAICSR <141 (Contact Address) :

(@) W™ B (Office Address):

(%)  GfeF=/Gares <2 (Telephone/Mobile Number) :
(*h) 392 (Email) :

(q) oIS AfeIeig 799 (National ID Number) :
SFIRCAG I BT (Laboratory Address) :

o) SITBICHR ML A& S GG SRAM st
(Seed potato plantlet production capability through Tissue Culture) :

(STS ORI 43 @ “AfNA" <9794 (Physical structure type and

measurement) :

FTRCAGACO AFBED TRAA &[S

(Plantlet Production Techniques in Laboratories) :

TGRS JI7© I@ANS ¢ SpRRetas RR99 (Detail of Laboratory
equipment & Furniture) :
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So. W@ P 999 (Detail of quality control systems)
(F) THIRCIGEH SR
()  TREGRF e v
(o) 2D
5.  Jifaeifs oeRYM @32 ARIFER T TR K9
(Manpower details for technical supervision and monitoring) :
52 A Rawe wwela e 12
(Is there any environmental clearance certificate?)
AANPING FTA (NePR)
SJIESE Signature of the Applicant (with Seal)
ot
S EIAvHtas RS @ wieR By S ks AR 7 M 3,000/-
(12 T@F) GBI BIeNHA MG (FIC 79 : D-800b-0000-30bd (O J[IL(F
GAMI=REP G YR ATO13C® 23(F;
3 MY AR 2R Aw oiew By FlenE REcH e S0 st
REISERCEEICERCT i Wl R KR E (S
Ol SO NS [ITST ATT A<, GO e @S 8 NeifFpes, o oo,
ey, FRG Aot fofers v sem ¢ @ dormmelg emie
FHE;
81 @3 Afowiw 3t Jfe Tferemn ¥3ifas e wiega By Fiewia ARG AP
S AR O AT ST IV SO R3S
¢l TRRfES B F1e TMIREGTERRE R T@ATE sifgn Sl 9 AR
0O 23R,
bl AE I B I TIRCIG R JeE I @A AN [{1f#e et

A FfRCe AR 932 ARCAGRCS WY T PR T A1 23 <=
BUNSEEGIEREIECKIEST
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Annexure — 1

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

SI. Step Activity
No.
1 | Sprouting of tuber Induce sprouting of breeder grade seed
tubers
2 | Growing of plant Raise plants in growth cabinet/ or in net-
house
3 | 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
5-8 minutes
(b) Wash explants 4-5 times with sterile
distilled water
5 | Isolation of apical/axillary | Expose the meristem, and gently isolate the
meristem inside a Laminar | exposed meristem (which looks like a dome)
Flow Cabinet under a stereomicroscope
6 | Inoculation of Meristem Inoculate on agar MS medium solidified in
inside a Laminar Flow test tube
Cabinet
7 | Regeneration of plantlets | Incubate in culture room under fluorescent
light (3-4 month)
8 | Virus indexing Identify virus disease-free plantlets
through ELISA test or Molecular test
(DNA-PCR)
9 | Sub culturing/ Multiplication of virus-free plantlets through

micropropagation

repeated sub-culturing of single node

cuttings
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SI. Step Activity

No.

10 | Hardening of plantlets Hardening of Plantlet outside of TC-lab as
well as net-house beds or any other media
like cocodust/ash etc.

11 | Planting of plantlets in net-| The hardened plantlet or cuttings taken from

house beds and mini-tuber
production

the hardened plantlets can be planted in
net-house beds for the production of mini-
tubers.

12 | Production of pre Production of pre foundation seed potato

foundation seed potato from mini-tuber under the net house
condition.

13 | Production of Foundation | Production of foundation seed potato from

seed potato pre foundation seed potato under open field
condition.

14 | Production of Certified Production of Certified seed potatoes from

seed potato foundation seed Potatoes through Contract

grower farmer under open field Condition.
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Annexure -2

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

SEED TUBERS

TUBER SPROUTING |

GROWING OF PLANT

COLLECTION OF
SHOOT TIPS

DISINFECTION OF
SHOOT TIPS

COLLECTION OF
MERISTEM &
INOCULATION

COMPLETE
PLANTLET THROUGH
REGENERATION

VIRUS INDEXING |

MICROPROPAGATION/|

QUICK
MULTIPLICATION

HARDENING OF
PLANTLET

PRODUCTION OF
MINITUBER

PRODUCTION OF
PRE- FOUNDATION
SEED POTATO

PRODUCTION OF
FOUNDATION SEED
POTATO

—

—)
—
—)
-

4

—

= Surface sterilize of tubers for 10 minutes in 0.5%
NaCl with drops of Tween 20
= Wash and air dry

Incubate at 18°C; TUBERS SPROUT within 7-10 days

Sprouted tuber planted in net house/green house

Collection of shoot tips of 3-4 cm from the plants
grown under net house/green house.

= Briefly deep sprouts in 70% alcohol for 30 sec
and wash with sterile distilled water

= Surface sterilize with 0.1% hgel, for 5-10 minutes

» Wash explants 4-5 times with sterile distilled water

Collect of meristem with primordia from axillary
buds within laminar airflow cabinet and inoculate it
into artificial nutrient media/agar solidified MS media.

Incubate of inoculated meristem in the culture
room under fluorescent light (2000 lux) at 25+2 °C
for 3-4 months

iy I Virus indexing through ELISA & PCR Method

-

A S |

Nodal cutting/sub culturing of Virus free plantlet in
laboratory

Hardening of Plantlet outside of TC-lab as well as
net-house beds or any other media like cocodust/ash etc.

Production of mini tuber from plantlet/microtuber
under Aphid protected net house/green house
condition.

Production of pre- foundation Seed Potato from
minituber under Aphid protected net house condition.

Production of foundation seed potato from pre-
foundation Seed Potato under open field condition.
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Annexure -3

LIST OF CHEMICALS COMMONLY USEDIN TISSUE
CULTURE LABORATORY

W

N ok

10.
1.
12.

13.
14.
15.
16.
17.

18.

19.
20.

Ammonium Nitrate (NH4NO;)
Potassium nitrate(KNOs)

Potassium dihydrogen orthophosphate
(KH,POy)

Sucrose
Agar
Magnesium sulphate (MgSO,.7H,0)

Calcium chloride dihydrate (CaCl,.
2H,0)

Potassium iodide (KI)

Boric acid (H;BOs)

Manganese sulphate (MnSO,.4H,0)
Zinc sulphate (ZnSO,.7H,0)

diSodium molybdate
2H,0)

Cobalt chloride(CoCl,.6H,0)

(NazMOO4.

Ferrous sulphate (FeSO,4.7H,0)
Sodium EDTA (Na,.EDTA.2H,0)
Nicotinic acid

Pyridoxine hydrochloride HCI, 99.0-
100%

Thiamine hydrochloride HCI, 98.5-
100%

L-Ascrobic acid

Ca-D-Pentothenate

21.
22.
23.

24.

25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Glycine
Myo-Inositol

Indole-3-acetic acid (IAA),
97%

Naphthalene acetic acid

(NAA), 99%

6-Benzylamino purine
(BAP)

Kinetin 99%

Ethanol (absolute 100%)
Methanol (absolute 100%)
Calcium hypochlorite
Sodium hypochlorite
Sodium hydroxide
Hydrogen peroxide
Hydrochloric acid (HCI)
Mercuric chloride

Tween 20

Lysol
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Annexure- 4

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
Petri dishes 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

RECY
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Annexure-5

COMPOSITION OF SELECTED PLANT TISSUE CULTURE MEDIA

Compound Concentration (mg/L)
White's MS B5
Inorganic
NH4NO; -- 1650 --
KNO; 80 1900 2527.5
MgSO,7H,0 750 370 246.5
KH,PO, -- 170 --
(NH4),SO4 -- -- 134
Ca(NOs;),.4H,0 300 - .
Na,SO, 200 -- --
NaH,P0O,.H,0O 19 -- 150
KCl 65 -- --
CaCl,.2H,0 -- 440 150
Kl 0.75 0.83 0.75
H;BO; 1.5 6.2 3
MnSO4.H,0O 5 22.3 --
MnSO4.H,0 -- -- 10
ZnS0,4.7H,0 3 8.6 2
Na,Mo00,.2H,0 -- 0.25 0.25
MoO; 0.001 -- --
CuS0,4.5H,0 0.01 0.025 0.025
CoCl,.6H,0 -- 0.025 0.025
Fey(S04); 2.5 - -
FeS0O,.7H,0 -- 27.8 --
Na,.EDTA.2H,0 -- 37.3 --
Sequestrene 330 Fe' -- -- 28
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Annexure -6

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
MgS0O,4, 7H,0 440 44.00 g
(Stock-2)
CaCl,, 2H,0 370 37.00 g
(Stock-3) Micronutrients
FeSO,, 7TH,0O 27.8 278 g
Na,-EDTA 37.3 373¢g
(Stock-4)
MnSO,, 4H,0 22.0 220 g
H;BO; 6.2 0.62¢g
ZnS0,, 4H,0 8.6 0.86 g
KI 0.83 0.083 g
Na,MoO,, 2H,0 0.25 0.025¢
CuSO,, 5SH,O 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-HCl 0.50 0.050 g
Thiamine-HCl 0.10 0.010 g
Myo-inositol 100.0 10.00 g




NS A AT (CEE, Troe, fC™ 3, 05

Annexure -7

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:

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

e 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.

e 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.

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

e 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

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

e 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.

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

e (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

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

e 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.
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Isolation of Meristem

e 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 offorceps 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

e 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.

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

e The culture tubes are ready for incubation.
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