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Learning objectives

MODULE 1
PREPARATION AND SENSITIZATION

® To orient the participants on the training objective, importance, course

content, design and logistics.

® To know the importance and scope of the course in quality seed potato

production involving public and private sectors,

® To understand the fundamental principle of seed certification and its

prerequisites.

Time: 60 min + 3 Hrs.

Session outline

seed certification in potato crop

Contents Methodology | Materials Time | Preparation
A) Registration, inaugural and general orientation | 60 min
1. Introduction and Name . Banner.
. registration, . .
welcoming of Register, 10 min
.. casual P
participants greeting en
. Written test papers/ .| Pretested

2. pre-testing with MCQ’s | samples 15 min questionnaire
3. Expectation Sharine/ Board

matching of the aring marker, flash | 15 min

. writing

trainees cards
4. Objectives and Lecture/ Board

importance of the Group marker, flash | 10 min

training course discussion card
5. Development of )

code of conduct, Group Whltebpe}[rd/

Roles/responsibility | Discussion/ newsprin 10 min

nd logisti Lecture bape:
and fogistics Marker pen
supports.
B) Importance and scope of seed potato and 90 min
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Specific outputs

1. Clear understandings of the training and logistic arrangement of the
training to participants

2. Clear understandings of importance and scope of course in clean seed
production developed among participants

3. participants will be able to explain Importance and scope of seed
certification in potato crop

4. participants will develop clear concept of seed certification,
fundamental principles and pre-requisites of seed certification in

potato

VIRZT ST, AT duT AFCTaT faa @ | 4



MODULE 2
SOIL AND SOIL FERTILITY MANAGEMENT

Learning objectives

1. To understand the soil composition, types and effect on nutrients and crop
management,

2. To understand the sustainable soil fertility management practices in potato
crop

3. To understand the soil P", its relationship with plant nutrients and crop health

4. Soil water-holding capacity and its role in potato production

5. Nutrient deficiency symptom, diagnosis and management

Time: 6 hrs.
Session outline
Contents Methodology| Materials Time |Preparation
A. Elements of soil fertility 90 min

Enabling objectives: To understand the elements of soil fertility, properties of
soil and their role in soil and nutrients management for potato production.

1. Soil properties and
fertility )
e Soil physical properties Lecture z‘r]hﬁeg(r)sard
e Chemical properties discussi’on Bora)lrg ’ 45 in
o Bi(‘)logic.a.I properties markers
e Soil fertility and crop
production.
2. Soil pH and liming
e Soil acidity and nutrient Lecture Whiteboard
. gvgilalﬁlllltyd it i ¢ discussion and }c;rogigers, 45 min
SOU P and 1S IMpact | 4o monstration
in disease management markers
e Soil liming
. . 90
B. Soil Organic matter min

% | e STy, ATyl dOT Awciarel! e dog



Enabling objectives: To understand role of soil organic matter in soil fertility
microbial activity and plant nutrient availability.

1.

Soil organic matter and
soil microbes

Soil organic matter and
soil fertility
Importance of soil
organic matter in plant
nutrient availability
Microbial activity in
soil

Lecture,

discussion and

demonstration

White
board,
marker,

Collection
of fertile
and poor
soil

90 min

C. Nutrient management for seed potato

180 min

Enabling objectives: To understand nutrient requirement of seed potato, the
deficiency of different element and their management along with concept of
IPNS and sustainable soil management.

5. Essential elements Color
. . Lecture .

6. Function of different discussi’on Whiteboard, 90 min photos/charts
nutrient elements and demons traiion marker (deficiency
deficiency symptoms symptoms)

7. Soil and nutrient
requirements for potato )

(types of fertilizer) Lecture Xiﬁi’oard’

8. Concept of IPNS . discussion, Fertilizer 90 min
Strat.egy. for fertilizer demonstration [sample,
application (dose, nitrate test
time and method of
application)

9. Soil and nutrient
requirement for potato Whiteboard
(types of fertilizer) Lecture marllizroar ,

10. 1.4 Concept of IPNS -} o0 ion, | Fertilizer | 90 min
Strategy for fertilizer demonstration | sample,

application (dose,
time and method of
application)

nitrate test
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Specific outputs

Clear understanding of nutrient management in seed potato.
P" determination and correction.
Determination of soil organic matter and microbial activity in soil.

Determine soil texture and water holding capacity of soil.

Al S

Clear understanding of IPNS and sustainable soil management.
Example of questions for session evaluation

® What are essential elements for seed potato?
® Why moderately acidic soil is good for seed potato production?

®  Why potato requires more K than other nutrient element

o | IZT ST, AXHIRT TUT FACHTATA! [ABTT Doy



MODULE 3

POTATO PLANTING MATERIALS: SELECTION AND QUALITY
ASSURANCE
Module 3.1 Seed Production through Clonal Seed Tuber

Learning objectives: To understand about types and quality of planting materials

for potatoes.

Time: 3Hrs. + 1 full day
Session outline

Enabling objectives

1. To understand the importance of planting materials (seed) and their
classification,
2. To know about the different stages of seed tubers.

3. To understand the seed quality, seed treatment and methods, To know

about the seed dormancy and its management,

Contents

Methodology

Materials

Time

Preparation

A. Clonal propagation using seed tuber

1.

Introduction of
planting materials
PBS Production
Technology

Basic Concept of PBS
Production

Tissue culture and
virus elimination
technology

Basic standards
(Laboratory and
Screen/glass house)for
PBS Production

Lecture,
discussion

Whiteboard or
papers, Board

markers, PBS

tubers, general
seed tubers

90 min

Timely
collection

of PBS and
general tuber
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. Criteria of quality

seed

e varietal purity,

e Virus-free seed, Lecture, Whiteboard Zr )
e Free from other discussion pap irs’ Board | 30 min
diseases and insects, markers
e Proper size,
e Proper Sprouted
3. Seed tuber
Preparation before Tubers, Timel
Planting fungicides, llecilion of
e Seed treatment (Scab, [Practical Boric acid, 30 min CE cal
Rhizoctonia, Late ZnS0O,, Acetic zngr?ligzrss
blight etc) acid etc
e Sprouting, desprouting
4. physiological Stages
and management of Different Timel
seed tubers Lecture, stages of seed 1 211 n&
e Dormant stage discussion tubers GAS3, | 30 min Cf ectio £
e Apical dominance demonstration |Bromoethane fu%rear%e ©
e Multiple spouting CIPC
e Senile age
B) Field/Lab Visit Full Day
Visit to nearby PBS Ob .
. servation,
Production Laboratory, Di . Full Day
iscussion
Screen/Glass House

Specific outputs

1.
2.
3.

Understanding t different stages of seed tubers.

Understanding of Planting materials (seed) and its classification.

Understanding the seed quality, seed treatment and methods.

4. Understanding seed dormancy, its management and seed preparation.

Evaluation equations

® What is the difference between PBS and seed tubers?

® What are the major criteria of quality seed?

® What are the effects of tuber dormancy in potato production?
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Module 3.2 Seed Production through True Potato Seed (TPS)

Learning Objectives

® To understand the TPS technology.

® To know the advantages and disadvantages of TPS technology and areas

to be targeted this technology.

® To know about production and demand of TPS in Nepal
Time 1.5 hrs.

Session outline

Content

Methodology

Materials

Time

Preparation

A. Propagation using true potato seeds (TPS)

180 min

Enabling Objectives: To enhance skills in applying field techniques for ST
production and ware production by using seed tubers.

1. Introduction Whiteboard

e History and importance of  |Lecture, orpapers, |y .o
TPS technology. discussion  |Board

e Status of TPS use in Nepal markers

2. Techniques of utilizing
TPS for seedling tuber
production

1.1.  Seedling tuber Whiteboard
production in the nursery beds or papers,

e Seed and nursery bed Board

. Lecture,
preparation discussion markers,
e Seed sowing, seedling geometry| .. > |TPS, 30 min
. . Field .

e Earthing up, top dressing and . materials
o Practical .
irrigation required

e Pest management for nursery

e Haulm pulling and preparation
harvesting

e (Grading, sorting, curing and
storage

All the field
materials and
equipments
should be at
training venue
before the
session starts.
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1.2.  Seedling tuber by
seeding transplanting

e Seed and nursery bed
preparation

e Main field preparation
Manure and fertilizers
application

e Manure and fertilizers
application

e Irrigation and agronomic
practices

e pest management

¢ Haulm pulling and
harvesting

e Grading, sorting, curing and
storage

Lecture,
discussion,
Field
Practical

Whiteboard
or papers,
Board
markers,
TPS,
materials
required
for nursery
preparation

30 min

Specific output

1. Understanding on advantages of TPS as clean source seed

2. Skill enhancement on handling TPS for seed production

Evaluation equations

®  Why seedling tubers should be of small size than that of clonal seed

tuber?

®  Why TPS derived seedling tubers are considered as basic standard seed

tuber?

®  Why seedling tubes are supposed not to multiply further as seed tubers as

we do for basic seed tubers?

®  Why mulching is required for raring seedlings from TPS?
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MODULE 4

POTATO PHYSIOLOGY

Learning objective: To understand Plant physiology of potato.

Duration of Module: 1.5 hours

Session outline

Contents

Methodology

Materials

Time

Preparation
required

A. Understanding the general physiology of potato

90 min

Enabling objective: After the completion of the session, participants will be
familiar with the potato plant and its growth stages.

1. Int ti
n roduc.l.o n Lecture and Fully grown 20 | Whole plant
e Definition X . )
Discussion potato plant min | to be taken
e Plant parts
2. Terminologies
e Day length Potato plants Pre-soroutin
e Physiological age | Lecture, and tubers P &
. ) 20 | of tubers
of tuber demonstration | of various ) fvari
Plant densit and discussion | physiological min. ) Of various
y varieties
e TPS age
e PBS
3. Growth stages Different Different
e TPS seedling statgc:s of stages of
e Tuber plant demonstration | PO 20 | potato plants
. . plants from .
e PBS and discussion min | from TPS
Growth £ TPS/PBS and clonal to
° rowth stages o and clonal be taken
the potato crop potato
4. Plant fact
Physiological
* P ysiologica Lecture and Class room 15
actors . . . )
) discussion materials min
e Environmental
factors
5. Yield fact
Physiological
¢ P ystologica Lecture and Class room 15
actors X . . ;
. Discussion materials min
e Environmental
factors
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Specific outputs

1. Understanding the effect of the environment on the growth of potato
plant
2. Understand the various growth stages of potato plant and its management

requirements for better crop yield.
Evaluation Questions

1. What is the role of different potato plant parts in growth and production?

2. How environmental factors affects the plant growth ?
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MODULE 5

Potato Agronomy Concerning Quality Seed Production

Learning objective: To understand the plant agronomy of potatoes.
Time: 3 Hrs.

Session outline

Contents Methodology Materials Time Prepan:atlon
required
A. Understanding Potato Cropping Practice 180
Lecture, field |A demonstration
1. Land preparation|operation, and |plot, farm tools, 10 |Land preparation
PD irrigation system
e Lecture, Potato tubers with
2 Seeq. size, rate & demonstration |Sprouted tubers 10 |different size,
spacing and PD measuring tape
Different types
3. Manure and Lecture, . FYM or compost of manures
e demonstration |& different types | 10 o1
fertilizer . . - & fertilizers,
and discussion |of fertilizers S .
weighing machine
Lecture, Samples of
4. Potato varieties |demonstration |different Potato 90 |Varieties displayed
and PD varieties
5. Cropping pattern |Lecture, PD Posters 15
6. Planting methods |Lecture, PD Potato fields 15
7. Earth}ng-up and |Lecture & _ Potato fields 15
weeding demonstration
8. Water Lecture & ' Potato ficlds 15
management demonstration
Specific Outputs

1. Increased understanding of the field operation of growing potato crop

2. Enhanced skill in performing important field works for potato agronomy

Evaluation Questions

What are the most important intercultural operations in seed potato

production and why?

What are the most critical stages of potato plants for irrigation?
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MODULE 6

PLANT PROTECTION

Module 6.1. Major diseases of potato

Learning Objective: To understand the important disease for clean seed potato

production
Duration of Module: 13.5 hours

Number of sessions: 6

Session outline

Content Methodology |Materials Time [Preparation
A. Introduction to major diseases of potato
Enabling objective: After completion of the session participants will be able to
understand the major diseases of potato crop.
1. Diseases in relation to clean
potato seed production
2. Types of Disease (abiotic
and biotic)
3. Disease epidemics Required
4. Terminol temi o equire

Crnoe 108y (Sy stemic Lecture Visual aids/ 90 |materials
and local infection, and group . .

. . . . . pictures min |should be
Disease incidence, severity, |discussion prepared
etiology, disease epidemic,
inoculums, host resistance,
susceptibility, systemic and
contact fungicides)

5. Quarantine disease

B. Major fungal diseases of Potato (Late blight, Black scurf, Powdery scab,
Wart, Fusarium dry rots, Stem rot and Verticillum wilt)

Enabling objective: After completion of the session participants will be able to
understand the fungal diseases of potato crop
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1. Distribution, Losses and

host range
2. Symptoms and nature of Slide, Required
damage photograph, photograph,
3. Causal organism L.e cture, group disease damage
. discussion 270
4. Sources of inoculums sample, . |symptoms
. . and sample . min
5. Conducive conditions for |4 . |Microscope of plant
. emonstration
disease development hand lens, should be
6. Dissemination polybags collected
7. Disease cycle
8. IDM options
C. Major Bacterial diseases of potato (Brown rot/Bacterial Wilt, Blackleg/Soft

rot, Common Scab, Ring Rot)

Enabling Objective: After completion of the session participants will be able to
understand the bacterial diseases of potato crop.

1. Distribution, losses and

host range

2. Symptoms and nature of
damage

3. Symptoms and nature of
damage

4. Causal organism

5. Conducive conditions for
disease development

6. Dissemination

7. Disease cycle

8. IDM options

Lecture, group
discussion

and sample
demonstration

Slide,
photograph,
disease
sample,
Microscope
hand lens,
polybags

90

D. Disease observation

Enabling objective: After completion of the session participants will be able to
measure incidence and severity of different diseases in seed tuber.
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Visual/Microscopic
observation of disease
sample (Late blight, Black
scurf, powdery scab, Wart,
Fusarium dry rots, Stem
rot and Verticilum wilt,
Brown rot/Bacterial Wilt,
Blackleg/Soft rot, Common
scab, Ring Rot)

Disease indexing in seed
potato samples (Black
Scurf, powdery scab,
Brown rot)

Practical and
Demonstration

Samples of
mentioned
diseases (100
tuber of each),
infected
plant/leaf,
Microscopic
slides,
needles,
cover slips,
Microscope

90

Disease
samples
(100 tuber
of each),
infected
plant/leaf,
Microscopic
slides,
needles,
cover slips,
Microscope
should be
prepared.

E. Major viral diseases of potato (PVY, PVX, PVS, PVM, PVA, PLRYV)

Enabling objective: After completion of the session participants will be able to

understand the viral diseases of potato crop.

Distribution, Losses and

host range
2. Symptoms and nature of ‘ Infected

dama Lecture, group |Slide,

£e discussion hotograph samples of
3. Mode of transmission photograph, 90 |potato plant
4 duci ditions f and sample  |disease should be
. Cpn ucive conditions for | 3.1 onstration sample

disease prepared.
5. Sources of inoculums
6. IDM options
F. Severity and incidence of disease
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Enabling objective: After completion of the session participants will be able to
identify and measure severity and incidence of major fungal, bacterial and
viral diseases in the field.

Farmers field,
Envelopes.
polybasic,
1. Measurement of diseases knife, mrker
(severity and incidence) of pen, infected Required
potato crop. plants, il ol
2. Collection, handling of Practical, infected n}lla elr(liabs
disease samples of the field visit and |potato tubers, |180 shou de
potato crop. Demons ration |glass bottle Er?pare
2.1. Observation and scouting or glass with trZizrilel
method clean water, &
2.2. Handling of disease sample immune strip
for Ralston
solanacearum
(RS),

Example Question for Session evaluations

Session 1:

1. What is the difference between sign and symptoms?

1. What are the factors for disease development in the field?
Session 2 :

1. List out the major fungal diseases affecting potato seed quality?

1. How to measure disease severity on standing crop and on stored seed
tubers?

1. What are the IDM options for late blight management?

1. What are the major factors in decision support system (DSS) to manage
late blight?

Session 3:

1. What are the sources of inoculums of brown rot disease of potato?
2. How do you diagnose bacterial wilt in the field?

3. What are the differences between ring rot and brown rot diseases of
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potato?
Session 4:
1. How do you calculate the level of disease in seed tuber?
Session S:

1. What are the measure for viral disease management?

2. What are the means of viral disease transmission?
Session 6:

1. How do you measure the level of brown rot and viral disease in the field?

2. How do you measure the level of late blight disease in the field?
Module 6.2. Major insect pests of potato

Learning objective: To understand and get familiarized with the biology, damage
symptom and management: monitoring and collection of major insect pests of

potato

Time: 7.5 hours

Session outline

Preparation

Content Methodology | Materials | Time Required

A. Introduction to insect pests associated with the potato crop

Enabling objective: After completion of the session participants will be familiar
to major insect pests of potato crop
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. Major insect pest of

potato
Vector (aphids, thrips,
White fly, leaf hoppers)

. Foliage damaging

insect (Helicoverpa,
semi-looper, Spodoptera,
potato leaf miner fly)
Tuber damaging insect
(potato tuber moth,
White grub, red ant, cut
worm)

. Quarantine insects

Lecture,
Discussion
and sample
demonstration

Insect
specimens,
hand lens,
forceps, camel
brush,
stereoscope/
simple
microscope

90
min

Required
equipments
and samples
should be
arrange before
starting the
training

B. Biology, nature of damage of major potato insect pests

Enabling objective: After completion of the session participants will be able
to understand biology and damage (tuber and foliage) of major insect pest on
potato crop

I.
2.

Biology

Damage symptom of
tuber

Damage symptom of
foliage

Lecture,
discussion
and sample
demonstration

Damage
plant parts
(stem, leaves,
tubers etc)
hand lens,
forceps,
knife, camel
brush.

90
min

Required
damage plant
parts should
be collected

C. Ecology, nature of damage, and management of vector (aphid) Biology

Enabling objective: After completion of the session participants will be able to
understand biology, and damage of disease transmitting insect pest (Vectors) on
potato crop

I.
2.
3.

4.

Ecology
Movement/Migration
Damage symptom of
vectors

Management of vector
insect

Lecture,
discussion
and sample
demonstration

Sample of virus
infected potato

plant

90
min

Sample of
virus infected
plant should
be arranged

D. Management methods of major potato insect pests and handling

equipment

Enabling objective: After completion of the session participants will be able to
understand the management technique of potato insect pest
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1. Management methods
Mechanical method
Cultural method
Host plant resistant
Biological method
Chemical method

Lecture and
Discussion

45

2. Preparation and
application of materials
for management of
major potato insect
pests
e General knowledge

of plant protection
equipment on

safe use of
chemical/ botanical
insecticides

Discussion and
Demonstration

Sprayer
chemical/
botanical
insecticide,
protective
measures

45
min

Required
equipments
and samples
should be
arrange before
starting the
training

E. Introduction to insect monitoring and use of insect traps

Enabling objective: After completion of the session participants will be able to
develop skill on monitoring methods and tools of potato insect

5.1.  Monitoring trap

e Introduction of
monitoring traps
(Yellow pan trap,
Yellow sticky trap,
pheromone trap,

e Importance and use

of traps

Lecture,
Discussion
and sample
Demonstration

Traps

45
min

Required
types of traps
should be
arrange before
starting the
training
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1. Insect monitoring,
trap installation and
collection, killing,
labeling, preservation
and permanent storage
and curation of the
collected specimens

installation and
observation
procedure of traps
Collection methods
Killing and
temporary storage
Dry and wet
preservation
Labeling of
specimens
Permanent storage
and curation (Types
of collection,
Curating a
collection)

Discussion and
Demonstration

Traps
and other
materials

min

Required traps
and other
materials

for insect
collection
should be
arrange before
before starting
the training

Materials required for session 5: Different types of traps, digging equipment,

plastic jerkin, pheromone lure and chemicals (Ethyl Alcohol, Glycol), Detergent,

bamboo sticks and pegs, plastic rope, rubber band, plastic bottles (250 ml to 500

ml capacity), vials, killing jars, forceps, butter papers, plastic bags, blotting papers,

camel brush, pocket knife, field note book, hand lens, vials, Secateurs, insect pins,

spreading board, insect boxes, pinning blocked, needle, Carbon tetra chloride

Example Question for Session Evaluations

Session 1

1.

What are the major insect pest of potato?

2. Why aphids species are important in clean seed potato production?
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Session 2
1. Why it is necessary to know damage symptoms of different potato insect
pest?
2. How can you relate insect biology to the management potato insect pest?
Session 3
1. What are the major species of aphids and strains of virus transmitted by

them?

2. What are the tools used to monitor the aphids species of potato?
Session 4:
1. How can you manage soil insect of potato?

2. How can you manage foliage insect of potato?

3. How can you manage vector insect of potato?
Session 5:
1. What are the traps used to monitor major insect pest of potato?
2. How can you prefer PTM pheromone using local materials?
Module 6.3. Physiological Disorders and Abiotic Stresses in Potato

Learning Objective: To understand the important abiotic stresses during the
production and storage of potato

Duration of Module : 3 Hrs.

Number of sessions: 2

Session outline

Content | Methodology | Materials | Time | Preparation

A. Abiotic stress during potato production

Enabling objective: After completion of the session, participants will be able to
understand the frequently observed abiotic stresses in potato crop.

RY | RIRGT ST, ARSI FRAT AFATANAT feqeb T B



1. Introduction to abiotic
stress

2. Differentiating abiotic
stress with disease

3. Most frequently

observed abiotic Lecture and Visual aids/ . Requ1‘r ed
) . . . 90 min |materials should
stresses in potato group discussion |pictures be prepared

crop (Frost damage,
herbicide damage,
chilling injury, non
sprouting and late
sprouting tubers, etc)

B. Physical disorders in potato storage

Enabling objective: After completion of the session participants will be able to
understand the frequently observed abiotic stresses in potato crop.

1. Abiotic stresses in
potato during handling
and transportation
(Black heart, dry rot

etc)
2. Storage environment Required
and quality of potato |Lecture and Visual aids/ . |hequire
. . . . . 90 min |materials should
3. Abiotic stress during |group discussion [pictures b
e prepared

storage (fluctuating
temperature, leakage
of cooling gases like
ammonia, humidity
etc.)

4. Undesired sprouting

Specific outputs

Understanding the major abiotic stresses in potato crop often confused with

diseases leading to false recommendation

Understanding the major issues in cold storage, transportation and handelling of

ware and seed potatoes
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MODULE 7

SEED PRODUCTION TECHNOLOGY

Learning objectives: To understand and apply the knowledge and concept of

the seed potato production technology.

Time: 7.5 Hrs
Session outline
Content Methodology | Materials | Time| Preparation
Seed plot technique

Enabling objectives

1. To understand the basic of seed production technique through “Seed plot
Technique”,
2. To understand about the transmission of potato viruses by aphids (mainly by
gren peach aphid) and its monitoring,
3. To enhance skill on field and storage disease detection technology.
4. To understand about “pouring and haulm pulling” in seed production,
1. Introduction Whiteboard
1.1. Importance of seed |Lecture & group |or papers, )
plot technique in  |discussion Board
seed production markers
1. Identification
of potato virus
transmitting aphids
and its importance Hand lens
. . . .. . ’ Real green
in seed production |Field visit aphld,s cach aphid
1.1. Types of viruses picture 99 P P
1.2.  Virus transmission min
process
1.3.  Aphid control
2. Monitoring aphid Whiteboard
population Or papers,
2.1.  Leaves counting |Lecture, field visit Board potato plant and
. markers, yellow pen tray
method & demonstration Yellow pan with water
2.2.  Yellow pan tray tray with
method water
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3. Different methods
of quality seed
production

3.1. Clonal selection
(Negative selection)
3.2. Mass selection
(Positive selection)
Stem cuttings
Sprout cuttings
Tissue culture
method

3.3.
3.4.
3.5.

Lecture & group
discussion Lab &
glasshouse visit

Whiteboard
or papers,
Board
markers

90
min

4. Important points
to be considered in
seed production

Healthy seed,
healthy land and
suitable climate
Special technique
for seed
production

e Croup rotation

e Use of balance

fertilizer

e Use of proper

sprouted tubers

e Use of proper

sized tubers

e proper irrigation

e Surrounding crop

types

e proper grading of

harvested tubers

e Disease and pest

control

4.1.

4.2.

Lecture & group
discussion

Whiteboard
or papers,
Board
markers,
pictures

90
min

5. Rouging
(Introduction,
importance, timing)

practical

30
min
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6. Haulm puling

( Introduction, Lecture & 39 potato field
h U practical min
importance, timing)
7. Harvesting, post-
harvest handling  |Lecture & 30
and storage and practical min
storage
8. Field visit 00
min

Specific out-puts

1. Participants will be able to explain the basic of seed production

technique.

2. Participants will be able identify and count green peach aphid by leaf

counting and yellow pan tray methods

3. Participants will be able to explain the importance of rouging and haulm

puling.

4. Participants will gain skills to inspect seed potato fields and report about

the quality of the seed.

Example Question for Session evaluation

1. Explain about the “Seed plot Technique” in seed production.

2. Explain about the critical level of aphid population by different methods.

3. Difference between rouging and haulm puling.
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MODULE 8
SEED LAW, QUALITY STANDARD AND CERTIFICATION SCHEME
Learning Objectives

1. To know the legal base of seed certification, legal bindings and
provisions in seed quality control

2. To understand the seed certification scheme for production and
maintenance of quality seed potato

3. To know quality standard recommended for seed potato both in standing

crop and tuber sample

Time: 6 Hrs.

Session outline

Contents | Methodology | Materials |Time| Preparation

A. National Seed policy 1999

Enabling Objective: To know the national policies for the development of seed
sector in the country.

1. Variety Development
and Maintenance

2. Seed Multiplication Copy

3. Quality Control of Seed

4. Increased Lecture, Act and 20
involvement of the  |discussion associated | min
private sector legal

5. Seed supply publication

6. Institutional
strengthening

B. Seed Vision (2013 — 2025)
Enabling Objective: To know about the national commitment on seed sector
development.

1. Fundamentals of seed
vision Seed vision

2. Potato seed sector Lecture, 20
. ; (2013-2025)| .

development discussion min

. . document
envisioned in seed
vision
C. Seed Act 1988 & Seed Regulation 1997.
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Enabling objective: To know the functional structure provisioned in seed Act, 1988

1.

(98]

The main features of
Seed Act, 1988
National seed Board
Sub committees
Central and
provincial seed
testing laboratories
Seed Notification
(Registration and
release)

Seed certification
Role and
responsibility of seed
analyst, seed sampler
and crop inspector

Lecture,
discussion

Whiteboard
or papers,
Board
markers

20
min

D. Seed Certification Guidelines 2016

Enabling Objective: To know the scope of Seed certificati

on regulations 2016

I.
2.

3.

Potato seed classes
Standards of different
seed classes

Role and
responsibilities of
different government
institutions in potato
seed certification

Lecture,
discussion

Copy
of seed

Certification
Guidelines
2016

30
min

E. Seed Quality Assurance System in Nepal

Enabling Objective: To understand the legal basis of seed certification and seed
standards in Nepal

1.

PBS production
licensing requirements
(Laboratory and
screen/glass house)
Virus testing
(Institutions and
authority)

Potato virus testing
protocol (PLRV, PVY,
PVX, PVM and PVA)

Lecture, PD,
Field and
Laboratory visit

Seed
Samples Tag
Samples

90
min

Field
Preparation,
Transport and
other logistics
(accommodation,
refreshment)
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F. Steps in Seed Certification/scheme

1. Determining
eligibility of the
varieties

2. Application for
certification

3. Verification of seed
source

4. Field inspection

5. Preliminary
inspection (2-3

: . 90
inspections) .
6. Final inspection(1 i
inspection)
7. Field and seed
standard

8. Store inspection

9. Seed/leaf sampling

10. Laboratory testing

11. Bagging, Tagging

12. Record Keeping and
documentation

G. Minimum physical Facilities for the seed
certification

Enabling Objective: To understand the requirements of seed certification

1. Legal instruments
2. Human resources
3. Physical Lecture, PD,

infrastructures and Laboratory 99
. min
4. Laboratory visit
facilities

5. Logistics

Specific outputs

1.

Participants will be able to explain importance and scope of seed certification
in potato crop
Participants will develop clear concept of seed certification, fundamental

principles and pre-requisites of seed certification potato
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3. participants will be able to explain and elaborate the spirit of the legal

requirement/provision of seed potato certification in Nepal
Example Question for Session evaluations

What are the roles and responsibilities of Crop Inspector?
What is different between Seed Act and seed regulation?
What is the name of the seed grades in certification hierarchy?

What are the major seed classes of potato?

A S

What are the basic requirements to establish a PBS production laboratory and

screen/glass house?
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POST HARVEST TECHNOLOGY

MODULE 9

Module Title: Storage and processing of Potato

Learning Objectives:

for different purposes.

Time: 4 Hrs and Half Day

Session OQutline

To understand and get familiarized with the storage methods of potatoes

To know the processing qualities of potatoes suitable for processing.

Contents

| Methodology | Materials

Time

Preparation

A. Basic Concept of Potato Storage

Enabling Objective: After completion of the session participants will be able to
know the storage method of potatoes for different purposes

1.

Nk LD

Introduction of Storage
Storage losses
Evaporation
Respiration

Sprouting

Fungi and bacteria
Factors consider while

growing processing potato

and storage

Visual
Lecture, group |aids, board
discussion markers,

dusters etc,

60
min
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B. Methods of potato storage

Conventional storage

Lecture, group

4. Greening

LB ¢ discussion
- bean storage and method
1.2. Field storage demonstration
1.3. Heap storage
1.4. Pit storage
1.5. Room storage
. Rustic storage Visual
2.1. Principle of rusti . oua
s tr;gq; © O TUSHE Visit to the aids, board 90
Lich & Rustic storage |markers, min
a. L1g t_ site dusters etc
b. Aeration
c. Relative humidity
c¢. Temperature
Cold storage
3.1. cold storage in Nepal . b
3.2. Principle of cold Visit to the
cold storage
storage site
3.3. Storage capacity Heaps,
Bags, Boxes
3.4. Minimum standards
Lecture and
of potato cold storage di .
. iscussion
(coolant, sealing,
thermal adjustment,
power requirement etc)
C. Disorder in storage
1. Internal Black spot Lecture and Samples
2. Blackheart discussion ples,
o photos and 30
3. Freezing injury and sample fioures
demonstration | &

D. Potato Processing

Enabling Objective: After completion of the session participants will be able
to know the qualities parameter for processing potato in the chips and effect of
different storage methods on chips qualities.
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Visual aids,

rustic storage sites

1. Definition of processing pictures ‘
2. Processing qualities: and figures, Requl'reld
2.1. Tuber shape Lecture, group |balance, materials
: ; should be
2.2.  Eyedepth discussion potato, 90 repared and
2.3.  Tuber colour and method  |weighing min |[P*P
. arranged
2.4.  Dry matter demonstration |balance, before
2.5.  Specific gravity thermometer, training
2.6.  Reducing sugars oven,
envelope etc
3. potato chips and french fries
3.1.  Quality of potato
produced in India )
and Nepal Projectors,
3.2, Quality standard Lecture, group table, photos Prepared
. . discussion and figures,r, | 90 |and arranged
specification for . .
. and result potato, slice, | min [before
processing - demonstrations |oil, fry pans training
3.3.  Effect of varieties otc.
on chips and fries
quality parameters
3.4.  Overall acceptability
* 511‘3;1 t?)]ls(l)ttato cold storage Half

Specific Outputs

1. Increased knowledge on different storage methods of potato for different

purpose potatoes.

2. Enhanced knowledge about processing of potatoes.

3. Participant will able to know for determination of quality parameters of

processing potatoes.

4. Understanding about chips preparation method.

Evaluation questions

1. What is different between storage and processing?

2. What are the major quality parameters for processing potatoes?

3. Which method of storage is found suitable in high hills like Jumna?

Explain why?
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9. UTGATHATT TR (Course Overview)

HERIT AT 9T 9T oI T8kt TlehREse D1 Dg SUHT HN [oehTeeht ShshH Seer
THETAT AT ATCTH EeTe Trlfee Tea FTHITR! STaeaesh] HEqsT WUh! © | 79
SATITIRHATATS HEIASI TS HE TLhThT [T STRNSHTEE, JeTT SLhREEhl (Hhes
TAT T TRTERT Y IRET THIRTT STy T TR TehT g ThRT Hemesa
o3 ST ST TeTElH 7T WTAHT FIHHHERHT ek ST A(afg T a1 |l T
TREHI E |

SRS T TS SIS ATHT AT THIATS FTet STSTHT qaR TR S |

R. EI'RJT&TUTWIB}IW (Training Curriculum)

AT UGTRA AUTHT S o, fgdfE, gl qer S e e Sedared T
JeuTETeRdTEEeh! TTeTerureRt ffta Fom iusht © | FiY ks, T deesT SRt
wiferfereh sFeTes qe fofeett feord sffs S1Te] Scare Yerti 1 Hertletd STIISHTEEHT
AT, TTfaferhe® HThd AT AT ATETaaTt Gwe I STUET TTNTHT © | TH TSTsHAT
AT SHISH €& HIgYe T 38 farvgarede® qurasr & |

T TSTHAAT T FFU HISITe®aTs & FHrifT ATHI T3 ATCTH TSIl 0T

AT T Al | AT Teieh AIGTesals DEIs Wlhsieseh! TIHT T fad
HTFTIHAT T T HA =TT T @fehel T HIgTeTe® qam THUshT 4 |

T TEeheRl TRIRTEAT Here sffs AT Icdre AeerdT grerf-ard fafyet wmiiesas
AT T ATt a7 T STTSTeh! ST THT SRINT 7 fohr © |
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(&) forame fr 2ussa 9
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THT IcqTe 6w | 3T 3curgehed R34/, WUGRT AT ST Ui I g THIHT & |
T BAtE et fega qraferaree -

1T ST TUTEAR, TehHTHehT ST U ST9H Hifeteh 10T ST T@ faevares gq | @
WTifeTeh fersToaT SR TG ST ST Ty & fog vde | 3= o 7edy uere
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TRISTSRT AT TTT STTaeh! JTHT QT 3ca1e fa, Tog T g, Sgar TN STaliyh aur
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TR 3T IcUTE TS ST S | WTETH T 3T T I Th TTHUGRT SATehT A1edTe
fTgUanT TeTaTTs shoa T 50 a%eT IS T Te TRty T e T e ar St
TR ToheTu] Tfed HIeT T STeIaeh! THAUTHT 3oSTTSURT TR QMT Ts a1k ar qa
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TN TRRT BT oheg, STHEThTT T T, e UF Huch THgeh! HITSTIHR f-afda
33T IcuTeeh, TN ST SITETH FIHH qT i esrets fasht faawore afir
T T HEANT T4 | JaT s3I IcuTeeh TE U §F TeTeeal 2 aig ¥ J&dT qey
hg T 3t 13 W T Wi Icq1aeh ok ATg [aL0T o faitsh TS | O qe sNi33TIg]
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s T Rf AeremT STHISIS e iR, weer URTET ST STavT- g (IS aTet) T

VIRET ST, AVHIRT T AFATATCHT [T ey | 49



UIS-HTE (S8 TeT), 3% YIS &l B <F (3N arelt) T 37fd 3o Teret
ETSTHT ST ST AT (-HTgH STt 3T U 30 HTia |
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HEURT TAATE 3T G ATTHAATE H-THT 33T T a1 Hfe TrTe T g5 |
T I Tl (ST Hel /M Het) T FHieTRT aT UTehehl AT TART T
AT 3 |

¥.\9 TMEHA, IHT aAqT {618 Hgel T FAL T ?
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Th UT] 94 |

i Seeifaa @t wfafues faw fae quemat wrt soarE i ghg mhear seafed ger
SSTTERT TUTER FEH & ST §3 |
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QUIESEIPRICREET
¥.9 ST BAE:
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TS | AT 13T ScUTE AeaTE BTIRUT 3T SCHTE eAeeh! JUehdT Gi shitT « HeT
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SATTET T+ 3UYTh ATATE0T HUehT STSHT W SIS G T U6 | 3T Icdra
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TS | Toftausht arenr IIste e STat 7T S0aT Sie g7 | 37a: THT AU, T
HATGTITE ZHTEE TT3TehehT, ST THIET ZHT HURI T G JAT TESTohT SIS U
3T G | 3T: ASITIHT HFR T TGS ZHT el T ZHTEE BIeT, BT THRT g
ST SATEAT THATIT U | STEehT AThT Tesh JUSTHT WUSTHA sS3TIeleh STaw 2t
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U fhSTTS Treg U8 | SIS ZA1S] WeaT Uleei+ T HUSTHT U] STTE! &f3ahT STaR
TR ¢ 318 T Tl @ ST (NGETs THHeT STYET 8 AT |iehes | TG a3 U 313
(FTET) 3 T I & W 13 IT=et AT T TesAo 71 et ey o |

¥.3 9T gt T -
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T STThTEhT 3T hoae | aaef sfiSeh! ATgel 318N U i @R STHT Wl W
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. H.Ig ITFH 5D |

Y. ¥ FEITCH qor Tramafaes derht Gae:
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Y.Y FETE Ud =gt see:
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TIAHT TTAEE T HAGAEE ST T157eh TSI o T e WIeTehT STRUTT HTHT
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USROS &3 qUT HIEEIE 84 T A0kt ATl Ak Tl (2%) of 3TN T
ST g |

%Y | IRET 3y, AvBINT T AAciarct! e o7



ST UTETY fae=1oT qam gRTfuTe<oT

AT TR TEETs U 3Tt oqfd giafraa ™ ufex iz fasm
gffdere STgHIe, S TT GaT (TSSenTuT) THTERT STET R STaeeen! J33TTq
JCITEH, TRTTeM, T Oeqor TR TR HTIueeh! ST sSSTIeenT aThT ST & v
ATTereRTih ATTE a7 HEATeT JHTIOTT 7T il HTUfeRtoT i & | sfiSeTy] 3cames,
UG, TUT T4 STHITHT ek T S13TTe] Faamiieseh fed gifeed T s3]
TR T |8t 7T, ATeaTeiieh! ScdTaehed T SCATGHT Jig 13, UTT ShiTehT Tehi
T ATCAATS TS IR SISHTIeRT ScaTe T foawur shrletTs sHafeerd mie3ate]
THTTOTSHTOTERT G 349 & |

a3l TUrEat fTa=IuT shvg ET o T 36t dlehen! ST oIS TTeTeh T aTeft fdtereh,
&3 TarsT AT Hehereh @ St farsi fawerssher sS3TI] THTIOTERTOT 1T aw T & | &TeT
I STTARERT ST 13 Tore et fs1or &g T arsfier off3 fors sRimemetTesnT
TS Wehiet i FRIieraeeares i3 fao v g3 |

SIS THIUTHTOT T T Fhausl el saaed

33T IcdTEH WoTTefieh! qUT STareta TR fafsh farawor T Tierent sf3ereiaT smmfieter
3T T Hehau=eh! ZANT ST ETUT HMETRT §F TS | 13 ferst Ut et &g
T gt &fi3 faem yanTeTere® ot < i3 fast yHofiRtuTeRr Tt i3y st/ ©a
Tremor o e, @ w1, dfeg, wiesiste T yueRT ufskAmeR fierr oo
TIToRUeRT TeT eI ERaTe JHA TRISH Hfohe, | T 3caTiad sSR! THHT Hehetd 1L
TRIETUTERT AT FRTTRTIATHT Y313, &AL Tehl SISeATs fauTeiel U= 7+ &S, el
13 TfguenT TMT a7 YUSTRHT EaTER Hiadeh! 2T TS 1 35 g aT YA TTRITATHT
FHTI TTafee sTspaesane TS TS | T e Tehausl e a3 aelt @ fregor
T T W1k {ae a3 ScaTe Hiater qrarveil STHeRT ST shiiel T Tea | Jemed
RIS UGITHT SIS AU TG ATt A TUehT Wshl FHTeToT, TTe, 8Ted gias, @, Ufes,
Tk o, S13 JUITE, TAT Hehet, THAT TRIETUT, ZATT SIS, TUT USTUT 74 1 sf133TTe]
IcUTE AT SIS TeshaTer STTH SHETHHT TRY S13ehT UL hIIH ey T8 |

GeT STt TRTIuTeRT SHuHT JJad Tl W1 ISTeT i3 Teieahl Si3atgars
feg T e ierg T YUSRUTHT USTIH Tl | =t TT AT fohar dfe=rmeht @it wireretr
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TSI U SRaudT fftereet fafedeer FHAT Hehar TR rafeard SRIMRIITET U818 &
T TRITTTTEAT TRIETUTE UTed FiqelGaT =[AaH ST J1fe TguHT AT o3 Taeh! ST
IHT heg AT &R 3 Teore wRTeTTeTTHT Rl wifaferen stfushder wHTUfieROTeRT ZAWT
TR & |

(%) THTOTIHOT qgfl (Certification System)

T TEfaHT o3 Ausha o3 farer faset faawor 1 stioremment wifafuss Sherreres: @e
TETETOT, ST SIS, TAT WUSTUT T STedT JFqUT Shref 0T TRI-A0T fehTerehl Teore Semral,
TRIIT, T W@CEHT HE9~T 7T & | FHTUI1eh0T TefaaT s3Te]ehT eTT SHifsreht & (4T)
T qHT EAGEE T ¥ (IR) a1 ol &ates & |

q. SSHATTHT AT FEE (STIATART AHTHIIT):

1.9 ISTAA SIS (T A I3

ST T STTefer s st FRreRToT T aq et Tfataete Scatied 98 qa (fr-sifash)
SISIHTIRATS “ISTT 13" s [SToTeh T S areaiehT TTfarfershent Weret Waa € fagw=uraT
T T ST IcTa T I8, 8T TN SASIATG TS TR TeereT A aasl6g]
IS | TF o SSATIScATE HHhT(S ISR T e ST -2 0T Soehd VT STTEREHT
TaTTeRRIEEeh! gt HIal STIE oM TaSTehT @I STTHTERT TIHAT Hh FHT FHIUTT
] 9% @78 3 FHTTG TRUGRT IF G S133TIe] AMGUaRT SITTaR IATHT 3 SeaTaT

T UeTeheh! EEATER Hfedeh! ZATT TSy IS |
R 7 e (Sfash—2)

drfeRTehnT HTIGUE T TR S13 THTUAEROT THehmren! THIAT g et Si33TIgaTe 3catted
qfeat TEaT (SITEeh 2 )T dRATIATs qe 33T Wi (SIS ST uTed

FH TG TG T STAUThRT hrEe®, TEhRIhIH /s, TIHEISaTsT Ut =T
HEAE Yo AISHTIIcG T+ Tgufd feruenreats, der/ deemantermee T & | 9
sfi3etqas sfeymmiieRter frermemT SRl wmiatuss stfushdare ywmfiertor Mg @
aft3aTTe] TRt ST YHTUfiehtor 7T TfehdehT gwdTer Tledenl ZITT sy I8 |

9.3 FHTUTE g2 e (afae-R) -
qAIfeRUshT HTIGUE QU T &3 yTuiiehor fehmrent fReaT qer fisergene Scmteq

| ReT oIy, AVERT AT AuCTAT T B




Hf3TTeIers (SIfash—R ) “oTioTa o Sfi3eTTe]” WiHws [weTford T afi3TTerenl 3cuted
TRRIHTH / oheg TSSO TUR TI-I0T ShrB eI STIHIqq UTe ek S ieh, e, Heemar
TrehTTEE T &, STHTS SSUHTUfeRuTTehTemT shTeita wnfaferer Stferehdare yTofieRtor
TS T af33ATe] TREUehT SRTHT ST ~ATeRHT YHTU{IehauT 7T Sifershaehl Seater Tfedent
ZIANT A3 IS |

q.XWﬁWWW(W—Q):

WIS | JHTOTT Toeiier fSTTeIoh! ScuTa eI W /38 aT 3 Tsi TURR =TT
FEATHA SIS 3T T STIHIAUS HTed TehT Tch, T/ HEATAT Tehrresel T
T, STHATS THTIOTT T SHSSTIIHT STl FHTU{Teh0T ehmmT S wifatsh sTfashdere
TTUfERTOT TS T s3SI TNGTehT SHTHTET TTeRHT THTUfIeHTT 1T STferehaeh! SwTar
Afeden! TATT TS U |

1.4 I AT

THTIOTA Tt er s TTIeRT T=nT TRATHUehT Siter gigae Scatfed af3eTe AT fffae 3came
TTiTehT Ufeet! JEdTenT s3] (TS fers 2ar) a8 3+1a aft3atre] wives | Ty uftfeufamm
I o, qeels, AT T qe SIS FHA 31 sSR! IcATGH T Hiched a
g9 U TAT I ET TERAT 3T 13T ITE TS o 1T & | g JedTeht
&fi3aTe 3euTe TRUERT I=Td SIS T AT TEAT ST ATHT=IGAT 7mef Heha U Tgfd
STTER 3T &SI ZANT TS Tafsh FerewoT 7+ areerT faerme-s | aX ot ugfa
STTETCEh T TSI oI STAETHT 3T SN133TTe] ANGUhT SRTHT s3I THTUfiehtor
TremrmT shreied wfarfuss sTfshder SXdTe MehT 3T ST ST ST S | 3T
SSTIRT WRIT SITHTIeh WA 3T IeATETHT THAS |

T 3T s3I UTEUehT STHT AT THAT THITS SATTRT & e T faawer s1ggfa- = o fagu
AR G |

VIRET ST, AVHIRT AT AFATATeH! [T ey | <0



R, FHQeTerT fodliw w@EE
R.9. TIATT GART ATH &

cTTfeteRT ¥ :3METER, STTefler dT fhegeh! TemETemT (Standing crop in glasshouse,

screen house and field)

free stferaras s afema
:' faawut (Factor) ﬁlﬁ';‘i'UT PECE K1 S~ ERUCIELS]
' 7d {619 | © TATUTA 9[TATfUT =
2 [STeftr fevsor e A ferar 3 frfcaror o o.04 | o.o4 0.2
R |STTeTeRT UTa Elst TS (PLRV) gra fafeeror o o4 |o.o4 2
3 |wer A ar fa fr.amg (PvyY)  [ars fiferor o o4 [0,y
¥ [ TISATeR aT STTIehT TS Ua, T, [gred ffeqor o 2 ] 3
w, T (PVX, PVA, PVM& PVS)

W [T s, e frem S Fad o 2 2 3

R lofEe T AT suedfEe  fawes|dr ffeor o o o | 3feman
(Ralstonia solanacerarum) i geet

o [BFSTTEH faee (Fusarium|grT ffteqor o o.R 0.4k Q
oXysporum)

< Eﬂ?ﬁ@@%ﬁ (Erwinia spp.) e fafeeror o o.R 0.1 R

¢ |uféfaferam faee Verticillium spp. g fafeeror o k¢ R 3
Dahlia

to [Tt a1 w@r  @re@erfafeer| o |x “ u
(Rhizoctonia solani)

22 [EEaT (P. infestans) o fAfEe| o afe ggar shaur gea

TEEE 513 4D |

‘gdaeT MTCEIuTEEHT STt HT3E T HasTdels STqaideh! famT 7 e |

SIS A AFEeT AT faguenT famas wiueR & | Af et JehT SieRT ST |
S1e T IRAERT 3T TNee® T ATIHT GHT T T TTeaTehT MNTEE §eTUeh! ] s |

R.R HISHTAHT TATEERT ATH &

TR &: SSATIHT FHEERI A &L (T @ TGd, VISR qT ISR
EFEIRCARE IRt 1)

% | I 3Ty, AVeIT AT AdCiErell laebTd @



- tfersram stafa gfaea
- faa<ut (Factor) Td- ERUURIELS]
. G el HitRad
o] | s q |weon g
TTeRT SHIUTRT ST FHTETh N

¢ f}?)?:lfestansaﬂected tul:er) ° ¢ ¢ ¢ °

R |g&=@r 94 (Fusarium caeruleum)| © 2.0 g.0 9.0 |G ATIRAT
3 |t = (Sclerotium rolfsi) o | 3.0 3.0 3.0 |dEmen e
¥ [Tl @& (Erwinia spp.) o o o 0. |G SATETAT
© @ﬁw o o o o  |dEATRT JTUTAT

(Ralstonia solanacearum)
LS (Synchytrium endobioticum)| © o o o HEHTeRT JATETTAT
o |eeTare (Spiongospora subterranea)] o | o.% 2 R HEITeRT JATETHT
< |9TImuT 318° (Streptomyces scabies)|  © 0.1 R.0 .0 |dEEmen e
%, [T @I (Rhizoctonia solani) o g.0 R.0 3.0 |GEATRT JATERET
%0 @Wﬁ?ﬁﬁmi (Total disease| 2.0 .o P S —
incidence)

22 |STTIEHIeRT T (Deformities) o | o 2.0 2.0 | STamHET
23 manicﬂmagf;m FEM o | o 2.0 2.0 |GEETERr STawET
23 |7l THOT (Varietal mixture) o o o 9.0 |dEETeRT STemAT
2 37T I fHETEe (Inert materials) o 0.1 0.4 9.0  |dYcTeRT SATERAT
o4 |STINTsRT 3TEEAT (Dehydration) o | 2.0 ¥.0 ¥.0 |GEAThT SATEAT

o Ifg H 13T AHT T3T HTH SAISSTTGh! SHTHT IUTh ATICTehIehl hH HEAT ¢, R,
3,0, ¢, & AT Sfeatiad TFTeRT SR ST A T diceh! Irul &ff3 3t fasiaet
WIIGUEYT & T UTgal H fauTiaet SU= 7 afy JHTufiehtor i &5 |

Sf3TIHT TMThT HAGHT 3 UTaRTd a7 BT F&T il @I IRl GRT WTAT
T TATeRT THUUT URT AT T T GHIhT HEAT ST et TASHT TferehraT
fagUh! ATUGUENT SET JFGUHT 81 AT Wohl HISaTs llhUshl fasTiael 3T
TehT GUSHT JHTIOTA T Tl |

e STFHT UTTehT YehIUehl AT QIfeRUehT HHTIRT @t TT SATIehT STTehT UTquTdetTs

TS |

VIR 3T, AVHTT AT AECATaTcH T @ | <2



2.3 AIIATTHT AZH (Size of Seed potato)

AT TTgSTeh! SSITeT ScATEehT TRHTT FH G T W Il TTgsTeh! SSTel ScaTa
ANTAHT SetE-T Jig TAES | 3T Tl HIgaTs e SIS HISATIeh! A5l 3UTh
§IRT TS UohATHeRT GUT 3T STE(T 55 | SiSToh! HTRT HTEST STTER FHHTIAR
STeRTOT TSR 3 |

ST AT TS + TSI T 3T Fel TaLanT 13T dIIeTeh STTETCHT FMETIEReRT
Uft T T UGS | ATTRTERT LreT-aT STTeTaRT ATt HUGhT SIS SSSTeh! EUHT SRIMT
i &4 |

ATeTehT %: ST et T MK (Size of Seed potato) STTHNET &L

g IR A (ST
qfgen ot | fEv Aoft | qev uft | = Sof
TS 1331 WHATTE! (-4 8H  [o.4-2HH  |o.R-0.4 {H
T, THTIOTS T, FHTIOIT | J4-%o T | 24-RW &F | Ko-200 HHY -
fgeitar, T 31 sfi3=Te]
foeicim Zgat (THTII | 20-30 & |4-20 §F |4 9T &H T -
T &) R0 g1 F&f
R.¥ IeAREA & T qUHhal 0 ¢
33T STATEH T WTHT T32T ST T 3Tk ST HTTUShHT Teie (I ) 3T STl S[GaT THUeRT
3T ST THIUShT WaeFeRT JehdT gt & (4Te) Hiet W e | I8 dfi3erg
3CUTE T2 He WA 3T TG T Weesae Gearsg Uas | rdt si3aTey 3camat
T HISIETE 8 STTehT IFTE%eh! STATY] Uad HIET WU &1 SIS 7] 96 |
R.Y I ATSUTTHT ~qATH [UTE:

ITd SSSIGIRT =AAH TURT AlfeRTeRT TawemT difert st T Farfenusht fawemr
THTUTS T Eaeh! SIS L8 §19 |

R.% AT T (True Potato Seed/TPS) F FAH TUTEX :
faefd Zgav (Seedling tuber) TATE THeRT ATHT 3T &t (TPS) 3T =HAH UTER

o N N
[T §S -

90 | JIET ST, AVHINT TUT AFATETA! fabT By

SIIATTHRT &




iR STEaT =aq (Ffaerd)-2¢
TR TaTef sTfeRay (Ufderd)-R
SHASTIh A (Ffderd)-<o

Ferea Sffeshdd (Tfderd)-o

3.819e FTUfiaR<oT gfRaT
3.9 fraeEw feque:

HATIH SIS IcATE T qAT JHTURIT T <1 SATeh, ST, AT THeohmaiel sfi3eTg

34T

& @ farawor T dreriia HerreTe feashfa fqaues | aquveTa s3] wwmuftehtor

T SfiSefo U T1ae=AuT &g A drafeard o3 st SRImTeTTeTT STIg-3 ST aRa!
e (98 TR wRm) faqued | 3% faeT ur Suddfs & a1 i s

EIE]

TSI TSR T Taaent Jemeldr T aTg &efiehd o 3T&efiehd 7T U T &

FI SN Trafeerd fegehers faque | HoeT wisma vt safth, dem, a1 frerrenr
3T THTOTTRTOT FTTER U |

2.
R.
3.

ferdvegor o ST TS IR O |
SSSTGIeRT T &t AT Sfi3eh! T T 3UeTeY TS THeht Tfga T |

sfi3eTTqy T TReaTeRT T rfataes e T feqoren atfeteht qoR T ok Tt
e s13 IcuTashalTs T Ueh Ui aTett ftereratTs Sueisd TSy W |

. et TEehel dER TRTRT ST ATt STJER STggfemT Sfeafad HUeseR!

srferaT & @t et e e |

sfi3eTg Wa Tdreror Teteatmr #rita arefl fleaspare T T difewuenr @ueat
grafeerd areft ferss, Trateer iy T S, Tt FHTOfRTT RS feames feel

TR SRR fa |

. T9eeT qaf = FrferEmT wERd Tiataes Tfaesd ot feieat™T swRiRd arelt ek

STATIHRAT STTAR T 0T T TS TaTeien HeaTsH T T 3w SRS Tehiarg
Wdieh! T T TRRT TAhTiee 7 | Sfi33TTe] TTSUshT Wash! fTCaTuTeRT aTiT freTgam
AfeneT fefg &k HATheTT AlfRTaRT TEAHT SIS fakdT ToT @ ST FHTEEeh!
T T T4S | I8 HIUHT ATHT T Ioehd WU IFFHR SATeheT HedT Tfd e

VIRZT ST, AT duT AFCTaT faa g | A



TREIT T HeeT TR AT et W | T fetar s sremreft fafer (Random
method) AT T 743 |

TTCTaRT @ : SATeheT HEAT T Aid SRS FRTET T @eT ale T 3T Hed

GeT die fokar | @ ST T
R SFTEH Y 200 200
R 3 ¥ gFHH g 200 Q00
¥ T < g © 900 200
% 3T ¢ T < Qoo 900
¢ 3@ 20 gHRTEH Q %00 %00
20 FFITIT WY %0 200 200

W TReTT T 317 G TveavTaTe. =, et WY Wbl fSeTs TTufieRtoT T
T AMED |

o, Ff33TTe] IeuTeTehT WlaTeraTHTL 9o Tarwshy, T fertrent exfa wat feorett, TiiTs, arenyfers,
T 31TfE shrefent Tteror @t et et Ser ameft fdrererane T |

¢. Joit@d i Ale FSeaTT SHRiRd aelt FeeheTe TIETeT & ¥ fEoT JueT |
far oy wifcrere wed T g T e frers |

). AT @, e T HIT qrI=T Shd(s FHTVTHT0TRT AT fausht fae wismd
T AT TR Tfatreh STkt sfi3eh! el FTEruT Y STTavesh SHAT YaTaTe
T g wrvegor T v e |

20, ST W Tdregur T 513 wdvegur Uidaiaee Tt st fauent aresht sit3ete faumdier
AT T @IS IR LA AT TeTs HATTTeh ST-HT TEUThT ATHT - FARTRITEATHT
YBT3 | AT TReTuTehT Ffasitel o3 T STGTHT FHTUiehuTeR T &g ST
ferete=T T |

22, 3T THTUMIERIT T fIehIet TTHT=T TS &3 FHIUAERuT TRehl TSI R
T e e |

¢R. 13 THTUNRIOT T FeREMT R STfaepder THTOMRTT ekl sfi3aTTq] TiETent

O | 1T 3T, AVHIRT FAT AAATETCAT faebTe o




USTUTShT TR T fieqor i qraifeerd qeqetts STraweh geprd fed |
3. i foeam T o

3Ty yHIfieRoTeRl AT e fad i3 Scamaehel &3ty aTefiehl W ©d
friterorehT @R ST ATl ierheTs SiS3TIe] 3cUTe T WAINT TehT dld afiSehl &
T AATHT STTTSUSRT ZART STEAT FHIUT SET3] TS |

3.3 ISR & & wUgTRuT fAfweqor:

&3 ywTufieRtor T feRmERT SiSey ScaTaehat fauehT foeT wiea Hdeds drfenust
et HERaTe SiSeTy Tae MUOET TWeg TSIE SNy Uaie HOEuTT s3tTesh!
SIS, SIohT TTE T I3R! TUTEAHHT TTT T3 ekl JoTgeh TS | &3
THTUTSRUTERT =T, S STTHR AIfRTeRT HOT T qeehAT s3] areft Fitear s |
SISSTGIERT U hIIH THEI33TIY THTUhT TS WUSRUTEH h{FTHT quiael STIaR
¥ (IR) U2k Tlteaor g U |

q) afget frdreror:

3T YT ¥o-Yo Ta e (STaT dreshl 3aT8 HiT 20-24 .. g=) ufear ffvegor mf
75D |

?) gt fateror:

3T} ST gfeedT Tveror Ment R0 feufe T fiter g wd | 7@ ffteospsraar
STt ST AT qT fohie® T ATel forent E&dT SsTiaen! aide®s aN ST fofg
feae H wiw |

3) asit fAdeon:

I EoT g Mot (Wt TRl ger - OO faeees, TSrE, aremor

Glq,hlcdl Wi T AT HUGUSHT 3ocid HUHT {[TTak, ETUCEIGIE YTkl aldl {‘I’@‘Il,

ST GTHT T, SHTeRT TTEST) T N STehi fers feure ] wde |

¥) A feor:

33T WUSTUTERT ATRT TAR OIS AT FRTeT 7 96 | AT FeaeT T g wogror
T STTHR Bleh U Toae | ISHT I HUSTHT TReu gTeT AT Fereqor sfia JogromaT

YIREeT SIT, AVHIRT T AFATATCAT [T ey | \93




#3311 Y13y W 3ok feel TUa® W TETSHT TMEHT T enuts AT feror
afsrer g | I ffteqomr (fi3ehr TTEer T ! ThATTHT, SRl dlel, AT T
TafeTs, JEMT SiE ATIUeHT Seatiad T quT faewer) A 1] vds | I e
fieTehet SliSeRT T 3iah ARl ZATHTE T THUhT AT 13! HIET T qifai STHehR]
TR VT TR Sl T 068 |

I ¥ (IR) e i Afaich ATavswar SgHR YUSRUT qgerq Ui it
dfen | Tfvegor it fitarsher STTHEIAT Scaiiad THRET ®Rm i gideed T@m T
7w | TRerorent st aTeft ffterehel et STTENERT STHERIEE folg BRITHT Sooi@ T
TS |

. G TRl 3T |

@. d1e Tt T feequ faatures |

TT. TTIehT T AT FAe fergoet foaures |
#fi3 ATt @ Tegurent hAwT 3Uh R0 BRI S Hishl Tk wid 3T 3cameeh
a7 TRt wiatfy, 3T Icaed TS e T &3 fars ywmofterer i wiegfa far
TeRTerT U3TE Ueh Ut aett fitersh Tt ey Us |
3.¥ T fadrerom:
3T arett T TETRT ST JoaTgaeTe 3T aTell F S qIgd, o aelt
TrrererenTs @awT O e Y T i sTeEes I ArT SIS ScTehaTs dret
STHRRT fag 18 | i3] 3curadher ATl Terhel TaUaRT QYplae® qord i
TR ATt FRereRets O TR T faT STl T a3 SeATEeRETRT FHGRHT STl
fverehel Teh TeehenT O FoReror 1 e |
34 AP et @, AT 7 T g -

3T fiteurae Tt sy et afi3eTTe] @, UfeT T TgaTt 7 shrfeett feror
T UTfafeehen! TBIT STTHR THUS | ST atelt @, Jfert T T gaHt T wrim
SCUTGRhT STATTHTHICT S13ehT TURX TerI AT aTet Rkt FHTUMTehTuTehT aitfeh T
T T 3careeh qu &3 farer mfieRtureht faeT wied T HrIaadTs SRR
T3 999 |

¥ | JIMET STy, AVBIRT TUT AAHTATCAT [T oy



3.5 SN ATHTFH! FRIETRON qIR T :

ST THTUIRLOTHT T STt [-RTaTehel TFaTT-ed S133TTe] ScaTaeh doIT RTehfSTaehd 16T
STEATIRAT SFFER THT Tt TR FARTITATHT TSTSH, SATHTE T ZATHTF T HTHhT THT
ATOT T T T TATARITE TG SHETHOT TEeTfeerd TIehaTe T THTUfehTuTeh! feg
T eRd T RIS JUTTsd TS s | STRITh T T TS TiehT sf3TeIehT TS
T TS FHTOTIRTUTeRT AT T3] U8 |

3.9, figene frareR T dfivwiee aaewew(d fem a:

s3Iy waTufieRtuT TR it aTeft fAterehct SRToIhT STEREITHT UTRFReh HTHTs U
DT TR TEehT 33T Ueh STSHT TS 03T T T3 ST fad Temiay |

ch, SITd T &AL GHTT YUhT |

Q. Th STeldTy, ThaTs, T Ueh THIHT SCITE YTaHT |

TT. 32T IcaTaeheh! faf=T T IcaTa TTHUGhT AT UehwaT S&T fehTese Tig aT
FEHIIHT TG, WS HTH{6h ETHT IcqTa ThT |

o1, TtheT 33T ATt W TH-ET0T qeIT ST T |

T, ST T fifdeh G, SRR a7 dte, T TfTar diferuent efm fsy et |

3.5, fawdigr Sfiwene ST=w THu:

TeTdigRT Si33Te SU=R. MY FHTUIHTOT TR S Yeh Steh! SNSSTIATS TawhIiE TehT
TATATTE AT ShieTEIh TauTaTel 3TN U, T 3~1d S13eh! I STTEvhdl STTHI T
Al T TR TNGUhT ST TR 3T ST & AT STTaT FIHT e
T 3USR TRUERT fasTeient T T HTET T8 T gl T o] U8 |

3.2, AT afve T, JHIUTNHTUTHRT T FMSA, T et 1

THTTUTRTOT TR SNGUShT SfISHTCIRT TALHT 3T IcdTaehel sfT3 THTUTRUT TehTIwT
T STt TATeTshen] AT T UgartT SiTehT T aTfeteTe T afa- fohfamet ST
2 7 a5 STgaReR! faaur T fESTTe JuenT T STIHTeh! WHTUiiehuTent SamT Telt faets
TS |

THTUERTOTERT SARTHT  YHTOMISROT T TRl ST T YHTOMSRT T [T shtd

VI 3T, AVHIRT AT AT T @ | 9K,



Tt TorreTeheht SaTeT g U | |veTfeerd st fAtershel WHTUfieRtuTehT SHHUT SRINT STUshT
ZATTHT ThE TS | SIS TeT JTRT a7 TR i AR AT ZEHRE THUERT, FferT,
feenTs, 2T, WSeATqeTs geferd e o g3 78 |

3.90. AIHFTRT HeT Aol EATHT TEA Gl

afe e IR TETETATETE ATTRTRT TR T, T AT HeaT dotl Eaiehl ATIRE
T g STGT T Hrafeerd 3311 ScaTaehal AlfehUaRT WwaT deatl &t Te fed fafad
STIUY T B 9 SIS THTUfRIuT FehrTeret 3t S3ATE dlfehUehl YeaT doateadT HTard
T fo g |

3.9 I AISATTHT O

I SAISTIRT IR TraTwefl TTIeue difehusht fasermr qifshe smtfery T aiferuent
Terererm yioTe 2 i EE S |

3.9% FHIUTTHRTUTETE Qe Srediahd T Afhe
TS aTeft sfigeh! efaiia Tt fur Tefaear sisetey ymmvfieror fHamRT 3%

&ft3 aTett AT i3t TTeehT THTUTRTUT STEiehd T T IcATahelTs o Tevheh! GUEH]
IcqTGshed Sf13 TersiT U THE==I0T shegohl Y@ EHeT IS T Tere | faguent SSUHT
SIS TersT TUTeaR T1I=A0T ShegiehT TG T U 31faw g |

3.93 SIS TATUTHRTUTHRT FIE T

T qeh THTOTERTUT TRERT STSSTGIIHTUNRIUT TR fHfder < Wig-m=aT Uare! fasht faawor
T TLHT FHTUTERUTehT FTE T T | FTG T TehT AT Uteett s3Te] THTIOTeRTOT Teht
RIS Hfehy AT 3 Trafrard si3aTIe] Scataehar/ foshaTel ST Aisthan! o3 FwTUfiehtor
T THRTIT ST, SSSTIGIeRT &R, TACHT HUSRT STHAT SIS TIHTOT, HiSaTd sfi33TIgeRT
TTOT, A TgEAT, 13 TRehT ST o7 {ATohehl TR TR, 13 THTOMSHOT TehT T
U Joorg TR feeT fog we | saatre] ywTufeRtoT fehmret wmTufishtuTeht miTg s3It
TTHUehT e UTed TR 3T TEh! WISTHT TTSUehT Tgehdds { Fiet goed &/ &
T TOeT Gt UTSUeh! GUSHT THTIHT T heh! qrfentehT &3 Tretur FRRTeTTerTHT
VTR STEAT, ZEThT ST, 3H MTh, STTEThT STTTH THE0T e a3ty i &aw
et ST 9 o3 TTUieRtoT feRTeeT O: < WRIMTERTeRT QT SHTOTRTUTeRT R o T+
D |

% | IS 3T, AVHIYT TAT AACATETCAT faehTe dhog




33T TNGTERT ST AT ATHAT HTRT TSATHT 13T Tegor TWewl i T w=img o
TehT T TR TTHIET SIS U6, R &f133TIe] UTGUah! ST o TTeh G STaTEeIHT W
U T AT HRAUS SIS U AT TS AMSTRT FSehausTT A T@ushT Tef foaiues
AT Tgehau=HT Ul SHTE TTe o Tt gt feure Ty us |

3.9% QAT HUFTUT FATequT T | -

33Ty THTUAERIOT feRTerehl Hraifeerq TaTieRRicT i3Tq] FHTOTERIUT TRIUhT & TiT
ik, Her/ HEAT, T ekt sfi3ATe] WUER fdtetor mee & T afterg wogmor ftteqor
e T & AN fas |

(@) T FHaas qft (Truthful labeling)

13T IcuTe hrIT &fi33TTG UV STt eATehT Wash! FtewT, e, 8o gfers,
@~ @, Ufes, i3 RN, TYAT Gohe, THAT TLE0T, TAT HUSRYT T e SAIS3ITG
IeATEe AT SIS FashaTer ST SHAEITIHT T SIS UL hiT TG RThS
(SRTE) T ST R STTARRT Taawr fedent AT (Hehaust) as fafsh faawor m

FRIUGa ¥ Fomef g=qu (Truthful labeling) Tgf & | 7 TgfauT geqor foedamd T
IeETICe s3I SeTeeh a1 &ff3 farshaTeh 75 |

TATH HHRATA Tghel STAT Jeq1EA T AT U
TS} HhAUT TEfd STAR ScuTe T Toi &3, AT a3, daet i3 ¢, idet &3 R T
31 &3 IR et HTIGUE FHTOTRIT TEfd STTHI ST T SHAST: FST &3,
TS &3, T SfiS ¢, FHTIO SfiS R T3 &3 THE gD a1 HIUEUE SR 13371
3CUTEH WU THURT Fraf-erd T TerrmT st arefl et aerm 3= mifafueresane
ST TS |
HT: TATH HHhau={ TEferAT:
> JHTUIeRTOT UEfd STaetta TTushT SSeqHT “aremef HehauA” i ZART et
FT T U |
> Y TRAU UGIAHT SIS 3cure UThAT TR MeRa 3] UehT Sehl
FTIEE IS IcATGh AT AT TershatTet ATH SETIHHT T iSR! ToRAT
FTIT e TS | FThT ATHT A3ATG e TTegor 7 der urfafershar aiiehTeht

VI 3T, AVSHIYT AT AT faare @ | 90




STXHT qUT STTHeRTE T &f33TTE] THTTUTSRLOT TeRT FITIT STTareeh HTia e T T& Ugid
aN SAFHR bt Tafrgder i3] @et areft e, i, aen yias, @
F1, Iee, i3 ST, TYAT Hehet, THAT TRIeI0T, AT (SawaT), 3TfE ef et
AT TATTET T UGk SIS TGehT SLTHT TFTf-ed ek a1 Heemer Jemet
Hehdq=Tehl TN AT TS |
> 13 o gehufs @reeh! URR Trewet Trul ST ST e 3caresh ar

fershater + fefg 78 |

9. TATT AEHATA TE AT STSATART AT FILEE:

TS FHAT TEITHT SSHTIHT 8T THITSTHERT Y] HEE gHer

9.9 9514 SIS (T8 | P ):

ITTEATRT TR SHSTheh] FedeT 3@ T fa==omT S qer Sefier far s

TR TR e ot wiaterete Seatfed 4ol gt (r-sifer) fi3ctTs STTeleh! oot 3T

Wi | T FSaus U RIS qd He s3SI ScaTaH T ST WUsh! T ced! a3

JEUTEH 7T TA feTuenT HEe a1 FHFoter STTeh! Ui, i3 et T a1e & 199 qet

SISITT ICUTEH TTHehT GATHT ST U STTTTheh! SHHT ShTETHT TehoTT ST et TS 1

T TRERT AT HHT FIeh TR Teg TS TSl et UTed Tehl a1 B Hiied

HETHT SITIeh o STTTehashT & I drg ISt FeTSRImT = oi-a T ekt STTaT

QUiehTeI STTTthen! SIGwIT TehT § T | 31T SITCi1ohl ST STTGIeRT ST s3I Ii

AT TaTeR fewTereT ST UfaeTd I gIUs |

9.R G AT

Al &3l TR THTURIT Tefaehl HoT 1331 X 3TATd SRl TS, SIS
3eatted dfedr gear (e 2) TR g9 T il IR arert T e qW a3
TR §] o | @ I I3 a1 JoT A1SATI3cdre T STHIq feTuehT safeh, T
/GET a7 Thrret e aRaus wefd STUR Scatted Uei sS3TIG] U TRY STTeIeRT
A 13 I T TS | STIAIA TeTTeRT e S/ TEITET HeRTIHT ShRRd STTeTa]
TIRISRTeEeh! {Ea@HT W &3l ITE TJuS |

1.3 A TIH I

AT T ST STTIehT &L THTOTIeRTUT U fcfehT SHTIOTA Sor (Sfereh ) 8TE §1e T i3 aTIgqent
95 | I ST, AVBIRT TUT AACATATCAT [T e




JCUTEH IR Tt 31T e FHTIOT T Sf3Te] O ° §F T | I8 U a3t
3T ST SIS 3G T STHIA FeTuent feh, T, HeemaTierret omef dedus ugiq
ITTER ITIEd TN I I T et W SIS 3cuTe T Hel & | ITgufa
feTusnT =ik, T, HET a7 FeRTMT hRRA STETel! favReEeh! {EeEuT Tad o
SIS IcUTeH T |

1. g fgdi s

e T 3Tt &t yHofisor vefaent waford fedier stz (afae 2) T g
T 13RI IcUTE T IUTER TFalelT 3T HUeE SHIIG Tge 1 33T e = §F T8 | & JeT
33T o e 3T ST T STuie ferusht safes, wer, HeemaTfaenmret e T=aus
Ui STTHT ITiad leet Tord s3SI UTed T aiaret fge 1 sf3eiTe] Sedte T TeH &
| Tgufa feTushTeTch, Her, ST AT THeRRIAT hRiRT STETeT faRNRTeEeh! {EeEHT Tae
Tt ST IedTe TS |

1LY I AT :

TioTa feefter AT et fgeiterent sfsT gfg T Seutfaq sfserq] A dffifare Icatar miusn
et qeaTeh! <go (Tasfers 2et) ane Scufed S Tgers 3+1d ety i | famr
affeerfamT JHTIOTT To, Tiael o, He, a7 AIq SiSaTe JHd 31d s13eh! 3cdTed T
e | 3T ST TN SFerETTIeh T SCATETHT A | JeeliEd T, S33TT,
A &3, otaet wom &3, ot fgdfier i3, T 3= sfi3eTTe] Uieushr wigmT Sggfa-3 11
fagTaTIHTERT e T faareT amtferert et fiyed T @eg s |

() Sfrene At @a fareon fafer

q. TR ATIAHT TATC T

Sf3Te] FHTUfiehuTeRT ATRT drfeusht aTett fitereher aeft, SiTd, &t &tenr fafq, T areft
UToH T SATETRAT ST 837 7 O T T wWiefehT fteqor 11 wmer arfetent qamm |
I SRR FRTT-2d BRI, SIS IcdTaeh, T e sSaTIeen! areft @ fArerorent
AT e ferehraeTTs fag ue |
R. aﬁ?m Tt G 0T T AW
aft3ate] et @ freroraT ST areft Frtershet Tt amft s fard sy e «-

. ©d T T g BRVEE |

VNG GIT, AVHIRT ToT AAATATEAT AT B | 9%,




Q. F13 IcUTGehRT Wehl TaT T ST |

T, ICHTGRGIT UST G STUERT THTeToT 1T ST 33T aTetT ahl =T, &aLen! Tfatany |

g, Ttreror T STIaTefieRr STAeRr STt ufgerehT faawer, geT T T Rt
feraroT T crgehT e grert faatres |

T. QUS HISVL, Tahe -, Wi |

9. FHITS, Ui, T, AU, S2UH, A1, faauare, FTerqeres, 31 |

3. feeromat o BT HTEE
. dTefiehT STTa, afi3hT A1d, Aid sfgent &aX (T afed)

. YdHT AMgUh] Ao sTefienl STHHR] |

T, STeiiehT 3T€ ST afferehl Jerehar & |

o, SIS STCHIoh! ST T Wh! TP |

T. ST a9 de ST T I HUEE |

. BHIhNh WHRUTIEE |

T, T LT Yehid (Taronrit s3ere] e &+ fenfemert st 1) |

¥, fteroT TTeue T T T

S13T FHTUTTRTUTERT =T, ST 3eei@ T SHITSH T ¥ T2 S |

y. fateror Tt stomTeT o wwiEE

WHT U] TR S1CEE Ueh-Ueh TRT SiroT Tre ga | 78t 3ATheT (sample) S T/
AfeneT st TUaRT Slce®en! STE T 58 | ATeheT Tefar Tehaey g a3y 3care
Tq gHT TS TfaHiae T 31eE 81 U8 | T 313 ST SWIh 313 T =T
ST ATE TGAT W TS HTHSTHT UT] g, X AT TeUehnT SISHT HTUhITTS
ST feore o |

%, HTHST fAw T alie TUTHT T afea -

. SIS ATl TTFUEhT SSTheteh] JTHHT ITEFIeh! ATHTATAIRT % HT Joci@
TTNUSTTHR HTheT HEAT HTFTTIH I8 |

@. 3T ST HT Teh HTHSTHT 200 A1 TSI L 200 HT W Sl TAIques | STEehT
AR EeTETetmT ¢ 3fg g it f. (ST quT dreshr 3R ITgER) aswdt fa
TS VT IS W G SIATHT 20 S Ro 2T ACEEATE MT fe Hihs |

SO | YIS iy, ARINT ToT Auciarct] e @




T, TIThT STTARHT S TUMFT a1 <Ay T fa3T STIER J[E dIee® quT sed
T 37% STeften! are, fafud ey o= shruTden! e, fi3eTeare hidd tay 3=
T/ FHATIRT ATeeh! AT Jooid T | SSTIaeh! J1E qige 7T Sich W STTash!
AT eieg e STTIT CIEehT HITHIST Taur oited, aX YhuTd T STEaTetIen! 1 &
AGIIDB| I T TATehT T T 3 eI |

o, T ool i@d T - U qHEhT STUHTS TIaHT T T e | TersrT Smsuent am
TR HATheT TS | (20 . 3T ST &bl AT 2o FT H(HST

fer)

-

C 1]
o LT

H) B2 =T
4 ¢y 7 ) +

TATRTHT STE -3 ATSHHT & Tk SATheT 1T Ui g7, S STt qoim Gash! aeHT
fitug |

T. AT 3fcaiad g Ui afERrETe AMfe STd STSHT HAThSTEE Tai T Eeh! 3TEd
TehTelT =AaH ST aISK & | FTfe- &aCAT a1 e a1 faeror dreak & o
TR T X Greei &7 T e forarturent T 7Y a7 3177 FohTRet ST ST He
T Y: Wwwwrﬁl
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9. Freft fdteror et eam faa e

. I IeuTe TR TAahE Teht ST AT SR SFEAT THURT 32T ST TR
3TehT ETHFHERT ToihdT g1 T TTNUERT &/ 87 &g I8 |

G, WA 3ATheT TefaT Jied T ST o T, 37 ST, YT L @tk U (SS9
&IE T ) SEAT foRiy FHT g 78 |

T, St egor et SfETeR! Tae sl HMT URT Sife] I dlish 3Tl T 2l
SISTTAEE GeAT3 ihaTg | AT, feaTenl 31 aTe HTEHTeh! Ui STEE MU |

o, 3iTeheT fetaT Tehery TS UsTie T qTaT ot O 7T faguss |

. JAhET Tofal SISTash! AlC TG 3T AT AICEE L HIITAH AIee® ar@al 9
ST ICATGHATE SRR 165 Tor 8IS N3G IS |

. WHIUTAeR] He-9HT T U2 ST WIS e I el 94 $BI, T qT Shieh!
et B T Tare fenfement shraTamT faw e fag e |

o. gt fadterornt gfadea wew W (afaaga qar o)

. STeiiehl T T ST O R0 (STE-x ) T T =il fodvegor( g ia-u)
T URT TaoT SHITSTHRT STeheTeeaTe T faauresen! STear M STI=-%
STTETERT BT 9L ST ST T TFes oedue |

Q. BIHHT Wdeh! STid el g faaror fag e, aehamy @reft 31 o |

T, 13 YHTUTieRuTeRT ATHT TaguenT TEIGHT Soore UG TaeuT fodk &/ & df g5 T
BT e 7T & |

o1, hithad HeetT FRiershel ST TR ool U | STefishl STawelT THT & ¥ &
FIUTRT THT BT SIS AT THT HT (STEd YRUTdsh! H&aT 9al, 313 3ISAT a8
EelehT, T ARTERT AT 3T FF HI0T) TS SIS Ghra fag T8 |

T, i3I Tl ~ITAHERHT ST IS/ o 3oel@ T, Afg 33T Taa W
FHRUEE SIS {6 I8 |

T. TN T AT TTETUTehT SHAAT STeft ~[Aaqy ST 1S e JMaTd, at T awed
T T AT T < Raar i G FRIEI0TehT AT fagTenT HEemT gl orel fag
TS |

@, SIS IcUTEHh ITET IFehT TiATfer T areft Femehent Teem ar waed 1fq
ST g §aT FRIEI0T STHEEHT &1 7T TR T 0 |

SR | g ST, VTR TUT ACETcl [T ey



(1) T IS Ieutad T fafy

2.

TSI AT U 0 13T (T-aifiar) et Scamae sfte qum STefter fst awg o
yiafeme T U8 |

TR I U &3 Iaarsl s (PLRV), fr.fr.a. (PVS), frfre,
(PVA), fr.fr.tem (PVX), fafrai. (PVY), TR, (PVM) T i@ &
IehT TTSEETE e & U6 |

. I3 0 HSATATE WTSTHTh SIS AREH THETEST, AT, o, Seieer T hrar

ot S fafeent AT W g fawan, Siiseha Sitar (ELISA) T
uferse (PCR) Taferame wdteor 1 afers |

. UH.Tg. fafeammT st e AN Heh! Haehoet T Uah 31T hicg (Singlenode

cutting) @8 %+ feift Afcwaa qTuspT T 000 o YehTaT Uid fam ¢ < guar
TeaT T 5 ToreaTe® 3camed T aF (3) 3@ & (%) SWarey A T8 |
a1 (%) AT Sfeatiaa faferenr ITRT T IeaTe THUHT U Sl foawareears
HATATIRAT STFHR G TRROT TR Y& T S3IAT ScATEH T T T STt e
g |

ITIYIA- 2 HT TaUeh! ST Y Sfi3eRT EUHT Lgeh! Ja-HeTe13oh! SHTUTeRTuT
JcATE o, TRV, ST T HoaTgeheh] ST TRA®S, T JTHTORTEhT
ZANT SIS ST TUTeT I STTET TNTGHT HRIT FETI-erd dTeft TeTehgR]
s |

TSt &rsfet af 9o HoT S1SeTTe] 3T T e at &kl ot &3 affe
TR TA=I0T SheelTe qdl et S3Tq] 3cA1e T4 STgHIA Toig T |

g TSI SRTTRITEAT FoiTer TR 8 o S33Tq] 3cdTa T =Te- Sfh, HeeT,
3T HFITCT STTHIT HUGhT QAT HTEMT, T ST (a0l GalTs ST fahmd
AT TESTGADT AT fe remenl fae 3o shegmT faquis |

el ©l OGR! ST ST, STTHA, HRETUTeRT SATRT Tt 3 STgewaT

TREEHT 131D |

. T BT ST UGt SATEvas S, ST, qoT feor i)Y 3 I

GYBTE HEshl TTdeaT nrgHT G¥hIS] TS { IHh! ST shegel SIAIT JGH

T a7 T ot s |

VIRET ST, AVHINT TUT ATATATAT a1y Bog | o3



(T) TATTRT TF T ST AT
TETTOTERTOT Tl T TS Eehdl U TG GoIHT CATTeRT IF SIISSATCeRT AUMT STTAR SRANT T
TS | SASATRT ATTIHR TR TTeRT ZANTER AT 7T U6 |
CREC I EES CIEE S A SR GEIESIG|
AT 2T : e 3T/ AT 3T
fier g - JHIT 18- ¢ /elad HiSI- ¢
gt zamT : yrire &S R/ elae iseg- R
TRl AN = 31 YES AT ZFoK
() F AT FATUITHUTHT T IR -
2. AUl §ERNETE  IHME T gieaehd U STdgseh! s3] AT THTITRIT
T |

2. JHTUMSRIUTRl AT IcdTE THUehT ST Ard FHTuTagg 06 | i3]
JcuTaehet 13 FRTaTe fehnhT &1 7 FIEhT &3 TITTRT & ? SHTHT ARehT ZITT
(FreT) STt e gEferd Tt aTett ftershets SETsy e |

3. SfISSTICIeRT EAT T & farTeht T et fiterehet faushT GhTaeTga ST&d -
TAT =0T, SRUTA e, SSTTah! AICEE e, 3TE SATaeh! dlees P, TS
HTHEE AT Tl TToT Te=ITd T §ue |

¥, ST STE T Teh! ~JFaHea G TRl §IT |
W, STt TTeTehshT TRIHRTHT W15 STTGETe! @ qT s &l g Ue |

c¥ | YIfgd GIT, ARHIRT TAT AAATATCA! [T Heg



HATATTATHT AT TRTEE AAT AR forhe 12&

() SATAATAAT AW fowT0T 57 (viral) T T faqat saaeq
. af=T
STTTETTT 30 9T S&T TSI (Virus) S&er HhuUT TReRT ITSUdT Ti ST gieehioret
% WehTehT TN TNTE® Weedqul HTMHUST B | HOWehT 7] St TR de e
STIETCAHT AT fsTu] THTEE hieTush! UTs=s | TafimT TehmehT STetoe® Tesr JTstd Tt
(PVX) TTH (PVS) TTThgHT thicH T 9 T8 T (PVA), 1 (PVY) TUTd alfe
(PLRV) &aTe Bied J&T IIeW g7 99 9I5d T (PVM) g datet: for e

TrTehaTE (FGaTgAeh! HTEHAETE ) thich STETTs auidel S| T T dies |

PLRV ——
PVA ATET TRUETT | TstEe®

PVY —

PVM ——  ©Fh L ATE! [T GoalE § WIgid
PVX —

ArTehg T (FATeeh! HTEAHE) T WTSEeE

PVS —

JcUTE BTEh eIV Bal UTd ae (PLRV) T WISt aTs (PVY) Fe¥<T Hgcaqut
AT, | T TFTEE TTHT STTATHT HUShT &S 3eil THeTeh! SIHT Tkl & W fadr
BT 5 3= BTl &5 (Rooo faeta=ar wifer) @ent wehiT e | UTeua! |
TaTa EEeh! TSR] STTUTAT 3o URTSHT YT QU5 &I=THT Tl & WehTCohT MTEtd
T 20-%0% of T&T I@T I=AT I THIEHT ATET FHIETE &4 9 PLRV, PVY, PVA
Tt sfaT | TR 3= URTEt &Mt Horiare hid PVX T PVS a&T ATSTHT ST Rt
T | HATETHT WTSE Tl =TS &ffehl STRAT WTE STEE THUAT T HIAHT THUHRT
STEAIAUT T Yo % TFT JTTehT SCATETHT BTH g STTHT THUH B |

fauTUETe SATETeAT AF IMTeE ufear T fafr=T Surresen! fasm qusht & |
yafeld JUTIEE e Hehd feeamg®en! T M (Indicator plants) T grafting X
TaSTo] O=T TS =@ hal GUHT T 8HT @ Tiate & w9 Serological UfatEE®
ELISA T PCR ufe faerma TIwet g1 | ELISA Wfaf & afe au angent @re Jeeht

VIR 3T, AVeINT daT AWearel e @ | o4



AT TereaTenT qTdehT JRINT T 3URh AT+ T SR < TRHTOTHT ehT Faeo] omr ermie
i g1 e | PCR Uiatae Srer auam fasmo] aieqor 7+ dishd, foearenr & af
STIETRT Ff TTT HTTRT FRART T T 9waT oI HISTHT HUeh TST0] O Sis afeh
§TeT J&T ST STaTenT B |

ST EATS MTSTHCT STTHHUT a1 SCHTETHT IeT STEX JATSTehT Hrel HTeh! TURLelTs

qUd T3S | TS IMTEETs AICHT ST Teves Sied ITadT (2reure) fatfer
g, 91 BT g, UTdehl TR T TTHT Iiaa- g T &M fafi o1t g7 | ff arerores
FigciehTal HTETehT SAURTIh, STATAXUT T SIZeh! STTEATHT Ui W I |

R, HATAATATHT IETAH THE JHIGE qAT AT

. fereament Sfa T UTdehT TTHT qTEd 13 « FHTHT iEd g, HisiTse g§q, Toar
g7, Taf= vehment $MeE J@T vy ofe |

@, YTdehT ST, TehT T TAeHT U STER : T T g, U1 Q1fsi, TTeh! e e,
UTdeh! STThRT AT, T BTaT Srear g 3T1fe |

T, ITqT ST I GRE : ZHTHT S@TIH b1 TH, TETHT S@TI T3hITad TG |

o, TergarehT Qe STaEmT O SR : foedT BT Y, IS &, FASIK afad,
Fol STEAT 7 G AT |

T. STIERT ST U TR : STh! ATAT STTSUshT T d% T §a ST, 3T &M
AT §8 ST, WIET =T WY SfSHT 31 &1 @R, 3] &M Heg ar e
T, GHTehT STTHI Bog ST, ST ZHT SHASIK T ATHT g, ZHTHT A3hITad g

TG |
3. TATHT AAUTHT THTE I AdRE:

%, AT A
ST ST T feeaTeh! 0T STIHR MTSTHehT TTETUT Thich ich g Haas | 3GRUThT ATHT
Solanum tuberosum susp. tuberosum AT PLRYV T UTd SIfs T T&10T &1 U4

el subsp.andigena HT 9Td g T ferear graw gﬁ T3 potato yellow dwarf virus
(PYDV) & ST ST&I0T ST U6 |

c% | PIfegd GiT, ARHIRT AAT AGATAICA! [T B



o) fawmor T a9t T

Shel TS W ST ALV JETI - W gl heT A& @13 Tepiaent g | PVX
T SATIHT AHhT YSTTIT SITAR FHET TUT TH ALVEE TS |

M) ATTRART AT

I SAAEETS St TNTU[ehT Jig, faehter T TeT Scqw 7T TeIuTHT Ui aTTshHeh!

TeRT &8 | PVX o SET3H HISITgeh &UMT ¢ H. =T HIRT a7 ¢ H. 94T daf T
¥ TATeRT T&TUT 4@ U |

o) TR T ATl -

eIl TeReaTaT TaNTU[ehT ST T STEI0THT R 1T IR §-5 | hH HeRTST STaITT
UfEuenT foeamT aet JehrmT TReush! feearerl qamTmT st I Jef am § |
TR T ST SATEAT ST HUehT TTEATHT U hRIEeeT dal ShHIT THT &t 4
AT AT HATEHT & |

) AEHT @RIdcdh] ATEAT :

ToTaTeTs STawe U HIAT 9T A @Teded WUAT fokdTel fafi=T deues @
IS T AT ALAVIEE TTHIU[EhT STl Ui §THaas | FTSSISIen! HHT SUAT TRl
BT T (Urd wefa) T feeament SigaT st g8 T HEhREeh! STITEHT feareht
TR ST ATeaaH | IR STTHT Y& dcaatehl STHTEHT faNTu TRT STed A&0EE
I@TI T |

=) forcam 9 :
ToeaTen! ITTET UM TaTNTU[EhT T&OT T STERAT T9E I16s | 9 Hidal ar &R el

fEaTeTS Sl TR T4 |

B) 97 SQTUTEATRT qFwe

Tehel WTETEC QTS TTEI0T W= g3 T g3 Wi=aT Jet TasTufenT STshuvlel d@ns areoT
FETES | PVX TPVY &I TIh THTEeT STAT Arsgan (fatfar) q@mes o+ gatar
UTeRT THTHT ST Teall AT&UT S@TIas | T Taumer 316t et PVY &I gfg &t

TS g T | IO Tafe=T TasTulet 318X TRl STTeIeh! farea T SgaT IRTehT SfaTufel
T OGS T 3T FereamT Ten fauitd g es |

VI 3T, AVSHIRT AT AqTarc e @ | ©9




¥. FEe fawmey &= gt

FS Yoo YhIehl hiTEEA afH=T SefiHT 00 WeaT &t {awMy] a7 foum] Stedr
fE TTe® d1ee | ot 7ed RSE! TTEE ATERRI HIGS] T 3T HNEEHT haah
(Hoppers), &l BT (Whitefly), @< (Beetles), I (Thrips) 371 wda | a9
T, gagﬁ (Mite), SIshT (Nematode) T e @'Fﬁ%%ﬁ i+ fersmoy T g Haes |
R YT AR e TasTU] TRT &1 T 7T WTaTH T STTeehT & @Tel (Green Peach
Aphid) HI=ET HEcaqUT ATI= T aIHT HecaqUIHT shurehl aral (Cotton Aphid) T6&
IﬁWWﬁW%WWWIWWW(SpeCRS)
STEIeRT ST, TaSTOTeRT ST (strain), 3t ST3ohT ATTShH T ATUTETR STTEAT T(E TH&
& | Taom[eE T faetTs @ dameeh (Vector) T 1= HTer-4ehT SATURAT fqumu[eEsTe
AT IMTEEETS g8 WITHT Si1e diches | Taent dfered STHepi! aet faguent & |

&) eastial a1 HEAE! faumy (Non-persistent potato viruses)

ATE ST U ferearare W@ et Jweh! @t fafa= wmmr fammpent dorf g |
TN ST STh! TaE ATSHT T3 T JEHT o= I T T gATel aTeeaTs JEarar
(Stylet borne) TaeTI] =S | FERT ST HTEAHETE HIH T WTehTeT T dleaTe &
THhT HET ST (HITET Tk FULT) TFT AT | hTeT TSHT] AT T | 6T qHIEe 37eht
T STSHT T8 & TUTCAT TasT] T Fa | FITehT IRITHT BT STaTIRT SATHT HI T1hT
@ﬁ(ﬁﬂ?ﬁ@@t(molting) Wﬁﬂwgﬁﬂ@ﬁw CESICIRERI|
afT Wi | AT ST T T I forieeet TS To] oo Meh! eiTd U |1 da
YS! GAtATe TasTupeht &9T farfme |

(@) drersfidl ar sraeatel faumy (Persistent or circulative potato viruses)

STTCTHT AR TTNTU[EE Shel JT FehahT &, S I ARTeRT AISATE ATareh RIet T FeaT
AT T T Hieh! Ui Jas | shitreh! IR famehr gig g7 T fadfies s
et geref (haemolymph) Tt AT Effetre] T ATeUi=T (saliva glands) HT STFAT
g | A1 ATEl el B T I HUET W ST I a6s | A faumes uw
U2 AT TR Y37 HSHRTTS ET FHITehT ST JIq i Wl TeH WUahlel
forfeeats Ereisifa ar staaret faumy wis | o vehrerT faumes urr: (St
Rt 9T SS9 98 (phloem) AT & §aT ARk RIel W T UTe- fefdeh

oo | RTZ 3T, ARBINT AUT AAATATCA! AT Doy



HITHT YoIST UTSH Tear | ERT TATNT e Teh FUT a7 3% J&T THIer M ey
T4 T FHIEhT Y ThIAH TFT I TR T4 | THL AU T80T 3Teht ATeHT |
T T TIenTe §7 THT hdl THT ARG qTai JET hique TauTI] ekl searHT
U G T IR J1g §1 WUaRIel faTeealTs ST-atsiial ar Trattemeh! fasmo] af 9=
Afehee | fasTupent Siidare b 2TaT Tkt STCfHT T STETHT 3ST STTUHT SATe! ShTaeat
AT AT T aRTer AT famole® uf e @atmes Jriee |

Y. qeiaTe & fermmoy T wiRa:

it ST BITHT BT 9T TSR 3Teh! FATS GaT U FEe ¥ JTTS HEiare T
(mechanically transmitted) T Wi | o Tehfawame o= @ WTeEdT U T @
fawTIEE (PVS, PVX) 968 | T8, T T fa¥UEE (PVY, PVA T PVM) 9 d&rt
T ATERRT I ATEAHETE TS | HETee T WTH qehTeenT AT s3I e WanT
TTTUhT &R, <ol STEAT STSTIRT 37% Si13 3Te] 1T aT i3 STER-UHT TaT SToHT
FTeTeah AT AT, ST MEHe &1 ST, CITET a7 J1eeh! e AT HTfe TTHT ST
SR 31T et AThT fEeger mat it T Ty aiie sfter |wush, e ar gert
quT, AT &S, ITd TATSUShT BTaet T S TATSET 8 Tes | a¥ TATehT Sideh! 9]
ST ST AT S THTHT T8t AT & Fafa |

%. T@ fawmuy TrigE, et T faeigesht saaedm:
&. UTd e WIELA (Potato leaf roll virus)

T TAT SATGTehT & TS T & | AT UTTeRT FeRITETE ST STTd, T T FehTeh! HTST
2 2R-Y 0% TR ICUTETHT BTH &7 T | AT T O fenferment aTel s reeele hieudr
T STRhRT AT hRTeRT T Y [HeRT & |

TThRT ATTT

TTeh! IRIFE ST&T0T @ TR hicTall JTaeedT SHaws, shidtal JTae® AT ath alfsTs,
T ToohT YO ST | Tl STareeITenT ITae® SITereT T =ITHT G ofeqe |

AT TAEIUT SSIATATE AT FERTTS TGS | ST ANCEE T Harar] | Tt aTaes
TR SIfe oTees T Aot UTdeseh! U gedhl Y0 I (Fa . ¢, R, 3) | UTae®
STRAT T TATHT §T Teae] | TR AIeals Soaiisal SISl SEd 8aiS daig ATarsy
IS | UTAeh! TRATIREE fharehT TANTS Gehoh! & | STTCIehT ST &4l doall TSiqushT

VIR 3T, AVeINT daT AWearel fare @ | o)




UTAEEHT I SNTE® Ui TG TFaS | ST GHT 1T SLAT STTefl STEdl aNTeE
i@ | Tt ST TeteRT HATIHT FHTES aHT 8T aT R a7 §d 917 g1 e | Al
TTeh! YehlT 3= URTE  HE TETSHT Wl &1 aIsHT 79 |

. WEE aE (PVY)

T TS STTIHT STafdal AT Hecaqul UM & | el ST SCATEHT hild <o% TF
AT 7T T | TETERT T, STTIeh ST L STATaRuT STTER TEvTHT hidh 3T 94s |
TETEEAT & g (Te= . %) | ITae&HT §-HTHT ehahl SNTEE SWTa T ST3HT UhieE g
TE AEUEE & | I WTEHEIE J&T TGq dcesale ScaTiad ST Ol el JeE
U ST UGS | AT TThT Yeh!T Ui 3o He TRTSHT G qUSHT Jet §- | AT 9Tt
i &R ToRTEhT AATET ShiTeT H16e |

T.HIETE T (PVX)
AT TS STRT 3T& TS WSl & UTe T T AT ST ST T WTETERT TSTTid

(V) STTHR ITATEGHT 0% HwaT I&T B1Y o1 Hae (Foy 7. «) | v Jigteer maf
ST UThT THTEERT o =T SgehT T WS TTTET 81T (e fafas fatfar wuent sfaws |
FT F SATIHT SITATEHT AT ALUEE O TIohT AT @I T ASHG i G |
HTERUTGAT ITaeh! SThTHT e TTE HLh TRl g aC heT &Act UTd Jeqfed aft
T eSS T R SIIAHT JUTeE o i Herge |

TSE U TS TS { HTSLd TR T geTgs Wl 9 STetuTe { ScaTa-THT 219 T
IS | 3o TRTSHT AT WTSTH eI G| UT8-e | JT ATETEeh! T AT Ui sl 1] & |
AT VTS FATGT L 13T Ui T4 | WAHT AT Fedl, SewdTE T SHTa quT HTi-d
STEREIRR & T SIIe% T ZHTEE Ueh SATITHT FaT F6e | T, GuiT T Merderare uft
AT T ST T3 TS |

. WIEYE T (PVS)

I TS STAT U737 qt JHATE SCATSTHT W 3L Y | T TS0 13el1e, TIiae T
FHT T TSI ATE SHNETE T B | HIERUIGAT JHTE SIEEHT T ALJ0T el
3T AT TS AEUTETE T 9 RN G | T S STTAHT Seehl HISATeh SHEwS H T
UTAEE N 95 UTd Wi e 1 1 T | hal ST SITAEEHT ITaHT shiiedh T

RO | IS ST, AVHINT AT AGcHalcl! faehTeT @7




3T UGS L ITde® b Ii Tae |

T .WTEYE TH (PVM)

a7 9™ PVY, PVS T PVX =T il 3T 9GS { 3cATEHT I1 il 3T 968 | AT
TS T Sfi3ae, ZaTgd T ieeienlic ATel HIETE Has | AT WSS SATIH! ST

U U TgH, TIehT a1 ST HIsTeh L qTanT fashfd g eTeivre® 9aT Tas T ATdray]

STTEN FHF STTHT Tceh! SUST T THTEE AT Ui s |
=.HIEKE T (PVA)

WIS T (PVA) I STEI0TEE & HUHT WIS 56T fHealsjeal © @ PVY Wl &l
g & | TLRT YehTT SSHT MTSTH T o a7 STUTEHT ¥ 0% Hr A/ T6s | I9
et TaT dee® 9t THT 93 T TehT §7a | UTae® 8T 8 UTdeh! T giees
TeHfeUehT ST T ITAEE Zooh Sl Ui ias | ITdeh! Tetferue T 9T 3TEqe g
gaes | (Tt . <)

9, WIZTH TNT ARMTES ATASTAT 2faw fafiw weuee
HiSE® (Mosaic)

UTAEEHT ATERUT EYHT I UshTHeh! EIATIHT THUL hd TMET &N, h goohl aT
31 & TRfeUT (mottling) 7T U g, UTdh! Tde A THUL Giraush!
3ToET =R g (crinkling), TTdenT TehRT JaT3ar gHgerr a1 e ugfa T Tur
gfg g7 THeTeT g g nfe HiSisehenT Ted Aelve® g | O Uehweh! faumes
QR 978, T, T, T T U faumpes (PVY, PVS, PVS, PVA, PVM) &I ZE1gs
STTSHHUT TGhT STETATHT FTehT TTEAUTEE thish TehTehT g T TTETel 83 U1 Ui hel
ECEH FIATS Hiehes | T T ALVEEATS 3T FHREE STEdl ok TTwToLeh! TiTia
(strain) THYAAT (pressure), 341@?%3[ ST, @eft TR 3r3enT wiem 3T Ww
T | EIET gTer 2t UTeEeh! UfgTenT STHT TSR STIEhT STEvshdT Uas | =ehi
HIT SAThT ST CIEdT AEVEE a%ed TTRT U+ Tl Feh! BT ATl ST o SieelTs
BT I AR T 3(ed 50 | TEURE A@TT ol Ufga T Hich STIRAT
fSTUEEeTE SR TRTRTTS §3 e WRTHT Sig dfehes |

VIR 3Ty, ARHTT auT AHATarcH T a7 | 29



%) gl Az (Mild mosaic)

OTHT T T TRt ST TTeRT T-8T SFTE SHEw S TasT0] X of 7T g7 7168 |
UTdeRT TETEE TR e T 31T 9T R afges S fawmu] S o et g 1< | UTaHT goht
g ST S T UTeehT TehTr Stferatiet Sitma ST fammu] M & el g 74w | dTdehT
THTEERT Sa-S=HT SoohT BT ENT RG-S | UieT RIsTenT ST T UTdehT Tshir
ATt arfsis S famT] A of el gimes | (T . o)

@) Fgl HISSF (Servere mosaic)

T FeRTEEhT TTETU[ETE 300~ VRN SIGHTE T G THT ST A1 goohl Sl
gﬁ a1 yRfer | UTdes fetfer o= (severe molting), UTAeh! T SATG AHITY 33?[
(severe crinkling) | GTdeRl TR dedfd g5 (downward bending 3T leaflet
margins) | FHTEcThTEl ITdehT THTEE B Fa T UTqHT -TTHT @7 AT & (necrotic
spot) T 3T Hfeh= | FHET HISATH W T (PVA) 9IS 13 (PVY) &l gergs, ar
HIH a1 3T WTEEEE (PVX, PVM, PVS) HTeh! HIh HATHHUTETE HET HISATH]
TEVEE T U] | S1ee® 9 THT 9IS arear fasfa e e | awet ScmemT

7ok BTE TS T9a® | IEATS FET Hsark a9 | (fe 7. <)
HIETH TR THATHHRT ITEE:

® T el ATEIHSTE T PVX T PVS T ATHT TINTHT 37134 i SR aT 317
HHEE 2% TISIT TUET 209 FTerIT BEHIFANEe! TR T |

® PVA, PVM, PVY T PLRV &Ie&gn (faRmmt treent i el &) ame
T UhTCT T TG aT A ThT THT TR ST T |

o HEYMT STIHTSET STUHTSS T AT HITehT ThTT AT TG hie-TITeh TaTaTeh!
TRANT 7, Y foreaTe® gered, aiie et g2 311fe i e |

® ST T 13 JHTUIRIT (Seed certification) T Sae fHers |

o Wl yfafer T=la U THIHT I I TSI, IH =T Ufe BT T TauTdieht
TRINT 7T, S STSTehT YT el e TRT O sTUehiet ahal aar gomT feear
TS |

® 3T ST h¥ HIATHT fESge T | STIERINT o aqt Tl Gol farear ar wietd

& foraTe® quiETer g2y THuEs |

43| I Ty, ARERT FAT AWATATAT [AHTT By



T TATehT STIATIEE AT THT Tohl §- L GHIeRT STETU[SITE HTeT T SR hid

oS | TEHRUTT Towht, Toieh TaTES Tfaet HIET IU=R T 3Wh § | I

ATTehT foreaTe® SWelt 2218 6 |

® Tgah HNIeT AT UT T HITGAT HUSHTRT FHIRT FI0T T{IGS | HEahehRIeh]

HEAT T ST U FHTHAT BT T Hichess | b To TohNehT W, T 823 |
feremuy ek aff3TTegeRT FaInT T |

ST SCATGRT TATHT STSHT ATEN BT SNITATS HTTLIRAT FTER TR
R4 3.6}, g frems @ehg Ude | Al s3I TTssTenT WgHehh! & T ATE! shiRTeh!
HEAT Hehe TEITHT (Critical level) THHT q& STcehl Gt SIS 1T TaT
3@ (haulm pulling) 2R UGS | Hohe TATAT g3 ANBIGRT T THS -
(2) uRaT & T7 ATEY fertr AT T (R) Fereaent Ut ATET foRT TR | afget afteRmT
TR (& H-aT J&T ATRT I T AT ANRTHT THISHAT 200 UTAHT Ro AT et
QATRT ST WU Hehe FSTEAT AT |

&3 IcuTeHehT AThT T (U feoreaTe® 3@fer 823 T RN 7H |

TR HUAT TaUT0] STeRiEeh STAeE Sied Fohsardt, FHha-eRl, GHe dal-2 T
g TAT-R St T |

T Tt AR FRT T |

T TS AT 3TE ST TEE STEd AN ST, GHIHT Tsiieh T3 |

T ST (TPS; true potato seed) T TN T 37T Wt 7 |

B Y QAT SIS AT TS I s3SI WoNT TTHTET T8t Uy Teiiar fohfemer
T ICATEAHT BT THIEHT & |

(1) AAATAHT AR THE AMHRUAT IAEE (Bacterial Diseases) T fowat
HEEATqH

AT ST SiEe fafy=T TreeeaT fafv=T TTTeseh! Tehid @ THeITeh]

T ofe=s | ff weX ufe SMemETe (Bacterial diseases) g4 faf=T TRTe%er
HATAETATATE ST AT AT 213 Faas] | AHIETE g T ATTes wely
OO g Feen a1 SATEATS T Ufeal Hecaqul TRTHT = A e e e frar
geq (Blackleg/Soft Rot), ®TYRUT &6 (Common Scab) T Ik g a1 g e
(Ring rot) T T T TSI STTHR ST T Fot &1t U ITS-S STEehl ST

VIR 3T, ARHTYT AuT AEATaTcH! T a7 | %3



UG == THUeh B |
q. 30E a1 &7 fua=FR TFT (Bacterial wilt or Brown rot)

fafg=T  STeRTUTST=T UMTeE Wl W T =k a7 SAIgars U ufear Heeayor I & |
T T G ITAToqenT ST-ATAL STTATHT ST Tehl STTH TS | el T Ro00 Ty
U T 2’ % AT 9T AT T SHHM HidHIad (Pseudomonas solanacearum)
T ITTERTUIETE AT 3BT U=T SRl & | Ul & 234 Tax SITarent Ssmmieheeet AT
TR STTERTY] JeE2 =T AIAHTIERA (Ralstonia solanacearum) YT T TfehT UG
TS EenT UTg=s | AUTTHT 26 TR T 22 %2 Tat uarsT ekt S1gaT TR & | T e
I TTRT STETU[er JaIT Tl e Y §9 JIeMT a7 31 foreamT affere daee |
T Y TR SITAeEeh! ST T TSR TR faumdient sier Taf U
hicEeds fT=IomT e e S g WUl T8 d% AU T g0 o iaws |
AT TAT TeTeh! HET T 3ol TBTS! &ITT 3l HHITeh! EUHT J@T ThT U153 | I8
ST ST & <o THT IcaTETHT BT J=T3H T |

TRTA ATHAVT T THE TTARE

AT T FAHET TRERERT (3T, AT, Gl HueT 371e) Ui gl fearesars
SRV G T AT AT EE alleeh 3T THE STl [eeHT 96T, 2, T, UTd, &, 37gaT,

T, T (oRTtereed o gfoTeed) SATGHT 9 AT T & STHA 148 | STeTdTetehl

gred foaor \‘Hjﬁ‘ll‘\?‘ﬁ{l‘lﬂ i ¥R Yh{ehl 0|"N“‘|F(‘|Q’1|$c SHTHHUT TLeh[ 9TUhT S |
ITERTUTERT JAT(A qAT IT-FATE (Race/Biovar) :

T TTTeRT IMTHTU[CT HTSHHUT T4 aTet! feaTe® (host range) T STTEHT & TSI (race)
T STERTUTRT STl THRERT UidepaTenl STURAT (Bio-chemical reaction) 4 39-
YSTTIAHT (biotype) aTTeRuT TTRUERT & | ot Te USTT ¢ (biotype LIII, IV) & UT:
AT IHaReRT e fawareears T famie i MeTHSHT STHA 16 W JSiid R
(biotype I1I) & 3T, USTTid 2 (biotype II) & T, IS ¥ (biotype V) ﬁm@(
TSI W o TGAT ATl TeTs S&T HTATHT SATHHT 6 |

TR TRITHT ATATALUTRT THTE

I AT W T g 3T qT U &3 T Y < 16r g IareT e=mt o arfa =ms
STThT UTg=ep | o & =TT e & el g SUTT qoiT 3T BT WUsh &5TT @ ger

RY | YIS 3T, ARSI T AGeierct] e @og




HHE[enl ®YHT ald[YLehl Higenl @7'” Rlleh[Vlenl Tafyr= g=id HAHN wmlé SICERED
9 ATIHH UM B B g T UR:STET IMRIVEE 200-340 Hfewad qTashudT

LT3 T AT Fel eafd =TS e UTSUshT & | dT9shT goo ¥ 9T % dT ¥ %0

. W= SET HUHT STRTUTGhT g IUT EIHT UTehesy | R AT T FereTeh! HTAT &
THT ITTRTUTEhT TG T helTaeehT AT STohet STATaoT §=T ST | AT STSCITHT TThT

ATV HISHT AT 90T 97 dfe] daae |

AT Rfcuht 898% -
ITEHT I IMTehT Bl 3T Wl A T ST T a7 3o Yere! Toeae®
T, UTeRR, d8YH, YRS, TG, Sieral, farearese, T, HIavel,

ITeT, GEId, SoTEehT Shal &TEEaT a6l el & |

TR SA&I0T

) AT I ARTITeS [eehT ST ferealt TR T HSeATSes | FT foeare® =
ATIEhT STATHT SAIZATI T I AT Ul Fef STEaT efgea | (T = 2)

@) foeait arqul e Tl ST STTATR ST | THT §IohT HRUT feeaehl T
T STIATUEE ST S @ dedl qeT Tt ToeTeaT STare 313 2 |

) TThT UTE=rehT ATHT STTCIehT ST AT ST shrel 2T Rl T @R ekt sTushr
T INES | FTTCTERT ST STt HERAT T5h YUeh! IS Hal U ST&ar el
ugref fReahHT AT T AT &1 Wt fehe™ T |fehes |

o) UTTeRT STHAUT SET WTHT STe] AR A TETEETE dasredl UaTe feeh oTeas T
fes T T SHTAT TTHT ITOTA G | 3T TITehT HIeT I g |

T) A7 TATehT |RSTET Ufe=rTeRT TR STaTSHt % -, §w<F SATHY ST3ehT Z3hT (STHiehT HitehT
W) AT AT TS AT TTHT WTERT hierehl FTeTTeRT HagHT YpUSATIX TEHT
e THATAT - G STEAT Hal ATe L FTerrerehl fer aw whien! 3fEws |

) T g3 AT T SEgeTss (2%) T ¥hiel T Ush g3 T AT T e
AT FISTEAT TSI ATS UT TATSS o A= TEQ ISTHT TRET U3LT S&ahTel THETS

TR-3 T afg &l hIcielTs S%nTel ga ATeft cATSaT T Si&ar garef 3@ 1es | ar
AT ITThTU] WUehTeT JEHT HT T gt U15-s |

VIRETT ST, AVHINT TUT ATATATAT [Ty Bog | A%




TN el WIETHEE

&) U 13 SATETe : &3 AT HTHT T AT SHATE Ff T STIAT thicta ST |

@) At A1ereTe : W &fi3are a8 WTehT SaTEs JIer|T YAt Te | Sfiaru] JrermT
ST G T qTIHY, STTEAT, e SITelT U HTTehT Stk qeiT THTIfeh TorT
et d | Tt TTeTer T hetTe TE  Y{fHehT ©eds |

M) T A ST 3] EiEshdis TTeRT Sia] Jr6r (3tfear a¥ St
BIETHT ATeIaTe IMTHT feeares) 1] quT 1 forareenT ses T Hit 371y

TS SATTHT TGS |

o) T AMIET: &3 ST HIET UG T IS TATehT SATVEE Teh ST
3TehT SATTHT Td ST T4 |

T) T INSIN : A, DIGTAT, FHel e T MEeegen! GEMT qUT HI=sehl MISTHT T
STHIeRT 1T UL ST 317 TEY STSHT Ui UTT e Hees |

=) TeamsehrurT : Tfy EaemiaT fe=ns T SHEnT I A SR ST IR HTeHeTe
i AT T 1T T T TAHT hid ST §6 |

LT HqEATqH

%) TAE IR TANT T : T 3 SR TANT 7T AT ATers e Fore=rommr
Tom aferm | faiw it ueTet ST 311 GedT T HYEET T TR WAsKHET
WY H13 TS T SCEEHT A3l MET B T TS Helehl 3] S1Sah!
AT TGS | 3ETELUThT ATHT 2o TTeft SfiehT ATHT ST=TSIT 200 F2T TEY AREE
B TJIED |

@) AW STe « AT TAT ARTehT STHIHAT 377 @iHehfs e wo-%o W1, &l BT
Ro §.HY. TTEUShT Ferdl TS FHHT YohohT YHRUTT, TS AT TTAgTRE® STHT TRE
JTRTT STCTHT 3 ATIhHcT TTaT TNTehT SHATU[E® HH TS I UTTehT SR 8ay =
el

) STeft =36 ST : Tk Y Ueh STSHT TR ST T TehTg Teh Iy feret
TS T ATt T=huT 9T, Heh, hial, g, AT ST ATeie® qHTerd T | FaeET
T TITRT TehlT TN T8 TITTHT ST, GHTHT, TSl JaTd, T TgaT 311a

% | Mg oy, ARERT AT AT [T B



STl E® TS TgaH |
o) T TS I St 7T : STt T ST STTgad TRET A7 UTetTs e ot

AT |l | TR SATHT AT T STHTURT STSHT UTTRT SHATVEECT TTE e
urg FrETfauT FreehT ST S HHY 3T e |

T) T SASATCIeRT TR T : ST TTISET TehTel TRTISY Te STel TaT 3T SHTTe
3TehTHT TAT & TT3e |

=) TS et o q=ma: 311e] ©adT =g et T I TaeTe 317 Ty WaaRigT
T ST fag ga |

®) TaaRI! TEEE T : 3 RIS Gaariare W 3T aHT T Jees
et TR STETSH a7 TTiety i gitfey Ude | ret SaemT TEehT Tt FehTahT SHITd

T A TereaTe® Qe 83 THes |

) TSR] ST T : TeheT STraiaTeiiohl AT ST UT AT IFTehT Tehid hH

HTSTHT 3@ U e |

¥F) W HTSTHT Wl TATS : T I CAATOHT ST TSI 1S IehdT THTISH U=
[ N c_C N o N NN
T AT 33TE AT S TGS | T8 AT STHIHT TTEUShT STIHT TSHd
TAT I ATNIET {o%alTohl ST, ATET JATGHT TAeueh A Faes T 3 Ied
TTTeRT STTATUEE HiTet ST FolsT UT5 U U7 7 SH1eHT 66 |

T) T STARTEH ST BHIE T : TITAHT AT T T 0T HUHT SR ST TR S
TP, T, %3/ %Y ST STTAHT W AT T T o &0dT UTEUaHT & |

Z) &t (fe.fo.aw.) s w=nT 7« sfigent ®umT fe. fr. g, st vt m e et T
A W hel A1 9 ZGHTT SIS Hiohes | BTCTEFHeh! TS AT UTT STIehT
e ek SIS TehT THTOT UTSUShT & |

3) amfed AT HAEATIT FREHA = T : AT AR ST AT St T
HIhHEER] TE T3 T LT FHT1- ST el ST T3 T T I &7
ATfee EUCT 3/ % Y I Wl T | HITS 91 T ed & 13 SATehl T
T | fEsh E9eT TATehT Ufehehd 1T faftre® STa-TUshT @UeHT ahel | 3 a1

TTeRT &Rt TR0 7o |fehees |
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) Ulehshd T THE=I0T SRIHH STUATS : ) Ui oy FRIT fiS 3TeqeRT WRINT T,

R) WASRIETE @ AT YT EUeT 8213, 3) TAARMT ST THURT THIAT (/A
HIHTHT) SR S TR TR 915 WHEE (WT: T getee, el ot &9t

8213, ¥ ) THaTSehT Giae TUahT ST STIeTert Ui T STaTS o Wi 7, &)
FATETAT FHTSIIT WU ST I3k SIS T &) T Tdae s SATUHT =T =0T
T3 TG IUIEE HYHEUCT STUATTHT 3/ % U I UTerrs e o
AR diehes | Afq TehIe Ui BIEES T TGTHT df 3@ WU SHITSTHER

HHTTERT Wil HIZT 3T=R 7T ST § |

T T ST ] s, U% bl UidaaT STTER Tehichd UTT SATLATITHRT ATHT THh
YehTeh! HISH Taehtd THUSRT B | TEeRT ATHT Trafeeid FATeh! TEAT, SUTSHAT T
HTTAThT STTUTHT AT faSUshT g5 AT g8 WwaT &t 3UTIRE WRINT MY HikqHT 22 3fh
(Factors) WwaT HTTY WUAT U7 SYGEATITeRT ATHT YMTRRT AT | Sifq e 31
(Score) U AT 3fe = AT Fa==107 7T a1t ITareahmy T STi 7 379k (Score) UTHd W7

i m TTEh HT=S |
AT gaedraaEt SaeE (Factors)

2. TTHh HIeT

3. WTHgNT AT 39N T4

3. DI ATAT T ST

¥ AT 3T B

w. T TAR AT HH AT STThT St 7T
%. UMk s ATeIenT U= T4

9. ST (Heh) T Tt T

<. T THIET gL T

3. T TIMETE TR S AT foresor 1
20, T (fmRE) frgmsor

99, AT ITR T

s | Iftger 3T, AVt dUT AACETel! faehTe deg

%® (Score)

)

X X X

S I S I § RN T VR 3 VR J U 31}



2. Uit ferearr gers

23, HT ISIeRT Fefetientor m

2% . Teh! STHHT HIET o3

2. TG TS TehUTE hH TwaT A GASIT T
2%. AT 3T=R T+

&) TErafes faamdient T -

?) WIEIeh! IUN : e i TG TaTeie®et a8 TRl qUT FE=I0T TRl qTSTEhI
&7 | TS FTet TTCTHT TRTERT STEIFH TTAR ST IR TR fs featas meet
2.4 3, ST, W YAIhT aler T U HeaT UleaT G TS FHTHHT ThHTEeT
TRINT TAT & ST qoT T e AT T JUhT IEUHRT & | AT THF=0rehT
fafr=T 3T et 1 uf 371y IR HIeRe sl UM J@T TWHT Rl Heldhl
3T Afed AT SIEEE STTT T3 T 3t SIIHT 20-¥ o FTqRIden! BHITCHEh 2:40
(wHTfeT:amT) Ro T, vhier ufa ot foetenT gl ATeiehT 3R T T 3% TIHaTE
Teh WTEH teTieehel BTaT i i St g U6s | AT 3T HIheEaTs el
TR g U &ff3 SeaTe T B/ g T STTEITH g1 1T 7T 30 &5 |
AT KW STSTERT SATHT © AT HHTIEH T 2 T UTHT THETS TR TRl shietel 3U=
THaa S |

R) SISTCIhT ST : SfTSHT TNTRT XHT ARTHT ST TS WeaT TieedT ek s(13elTs
¢ g8 S TTEXr T Tarepet el 0,03 WA LRIHTEiaeeh! hietdT 30 fie
TF GATS STER TRT TSI e HTSTHT I 3 TISHT Hed 16 |

o) Sfge TR - EMEE N AR USiiae®  (Species) ST
Pseudomonas cepacia, P.fluroescence, Psudomonas. gladioli T
Bacillus T &l FslTidesa STgehl 3M8el I 134 R.solancearum @Tg
SATHAIT T4 T faenT H&aT ST WUhT STSHT 35 UTHT Yoh!T HH U] UTSTHR
@ | At TR TSTiaeEaTs SENTITATHT AT T SRINT T dfehes at AaTerHT I
ehTeh! Hfafer ETe SIeaT STTgdehaR! & |

0 0O O v W

VIR 3Ty, AVHTT AT AEATaTcHt T @ | 22



R. AR e FHiew sraar firelt @@= (Blackleg/Soft Rot)

heTaEeRT STHTCHT TETTS Ti TavaredTdT T HTHwS | HHTeTHT 9T AT T ST BT T
TSI TAEEHT el T el HIETHT @I+ Tkl & O WTe THEIThT TIUT 9 & |
ST ATE FHie T 3T Hfe 3T FTar @€ (Soft Rot) IFTEE URT: 3T AT
WW&W@E@I WWE@TWWWW(EWmia
carotovora) 2 | safar sehamr (E.carotovora) 39sITid EACARE (cartovora)
UTT: TRH EEMHT UhmET T ST SRR (E.cartovora) 3USITd TZIH=2 5k
(subsp atroseptica) fedl EETITHTT I&T 3@T UEH |

ST SIS Hie STET THTHT T TS UTThT TehIT TET STAT &R TR G T |
QI AT TITRT ThIT 3ATe] TUTTSehT ATIhH T aSTHT O U6s | Ffe ATemT FeriomT
e UAT S IT TTEITHT SIS FHied W Q@I Haes | 3] T~ THIHT AT di@
TG TUHT T USTOT qIT G e THIHT 3T T 3715 ATATEI0T HUHT IT T STatdd gl
U HaES | 3] GeaT AU ATHT 9T ST ARTET Ui A7 AT 3@ U geas | frredr
T T 31 fafeT aTefiesT 7fT ames |

TThRT ATUT
o Trict PISTShT STEAT ST ST ShTeAT ST HISIehT Hg HisTeheh! S ISHT TATIH ¢ iEs T

T W i oTeas | (T = 20)

FHTAT T TS FHfe TE0T WIS ATGETE I[E g oS |

FATIehT SHThT IT: AT=ET STITSUShT WSS FHie e &7 |

3T GTRT FERHT T-TTHT HTAT G BT 33ehT NG |

QTTehT SITShT HH1oRT TTIGHT ITHT TehT STET 3HEws |

T UTTeT SATRT SIS BT T 31T g T UTde® Uefer T ATefifat quiuent g5 |
ST et TR $ent T g e T ETE IS &7 9IS |

T STEATHT ST T e FH TG Faa T Gont G |
LUEARECLY|

T et STamo] gfdfaT FIRIEYMIT (Erwiniacarotovora) -THeh STRTV] & | LT
39T USTTdie® & | df STERTU[EEeh ATHT 4o AfcHad WwaT T qushd I9IH
TR & |

Y00 | RTfZ T, ARHBINT AUT AAATATCA! [dBTT By




T S T HATSH THE ATETHET

ekl TSTATY] WUkl ST F UTTh! @ AT &F | e Sl UTThT ATHT HISHT T
T T 30 3@ 340 HicEawenT aTashH T FTall Fee! @THT R4 3f@ 300 HfcHaTHT
TSR SUYTH A5 | FH TTATh! HaTeH, Set UM, J&T 8o d® Ja T ATeeh!
THTHT UT-1ehT 3TTEeT UTTeRT foshTe §THT HEd o | AT UTTehT SMehTu] YogRoTHT fiferd
& YTt 3T 1T T TATHT T YUSROTHT T ST H1T 7T SATHT HioTed
A |

TRTHT AFEATIART STHEE
AT T TR G TR

FHEUT TG TAT TSI AR BT AT TIE e |

HHEH SIS BT T |

T STHT TAT et e Teher T Sie P T& T |

TIEH TET 37T T ST T AU AT e |
STTATIhHAT WaT TG AT [SIGch HeTehl TN 7T |

ST TTehT f1ehTeehT THT el fHarsH |

3T @l T AT THIET ST e |

T HH 3T G 1T FE@T THIHT T+ T FTET e  FerEr ST3HT HUSHUT 7 |
I TT T AT &l SATIehT SHTET FNeshesh T TR et SIams
TS |

T fadEr we R

SIS 24 I Tfafeeh THSHT WITHT 30 e GaTS STTHTTUTS WIS HUSRUT T |
3. Aot €19 (Common Scab)

ITHT AT T ST TR HeTSTHT &TEEHT thieTTeh! MUATIH WTETRT HuTeish! et
S AT 28 Tl AT AT &Y T=A13e STEEehT @ | AT T e eI aivey aus
T st meremaT i SfE oTereRt & | 99 TTel STRef™ HICTET WTd e e I3
T | TG UTel IcATETHT WTE T =TT 9 ScTiad STTEh! TURG BI2T8 SIei

HedH| Wﬁvﬂléd@ | AT lTgeh 4 {Tehl Rﬂdl”\!(’i Feheql, HdT, MUSHAT TSI STET

SR TRRT AT eEaTs i e T3 T | AT AT @, ardr { aet UTe1ien ared
RIRE SITq, ARBIYT AT AGCATCH faw @ 1909




UehT AT ST ARES |
TWThT &T0T
o Tafy=T Tt bl NafaT afduehT AT 33T GHT TEEE ST SHTEhT aTted!
HAEHT T Ue |
o e MU STEgE STt ST & o Wil Wehl aT HiehT Wehl STEl 2GS |
(fer . 22)
o AR INTE® Ueh SATIEHT SIS 5 T T T UMl e | erear Y
ST ETHTEEehT T Tt BT AT T BT $TehT §5 |
LUEARECLY|
?ﬁwﬁﬁaﬁ[@@ﬂﬁfm{wﬁq(&reptomyces scabies)WW?f Ell

STTShTUTT EoahT G TTehT GEfTehT STET caTwaT T8 3078 |
T = T HATSH THE ATETHEE
it sfaeTey T A AT 3 TATehT WE A g1 | AT 3Tkl ST, T dATehT 3TTe]
GATSTEhT TMTEAEIehT Tt T TPt WIS sRehT TiHT 3TTfeaTe a7 T et |
TR SAGEATIRT IUUZE
AT T TOEREAT G TR
o Il T IHTEE 8215 WATHT T T |

o T SfIATRT TN 7 |
® ITIRT ST AR SITTHT T Ufe EemTae 213 foamgent 3fad sawer faetrs |
® 3T STt HHTAST Teh! ATelT T ST |

o 3T g WIeTehT THTI R 0, THITRIT Hothe STEAT HeTshl TRINT 7T |
TR FH WA AT THT JAUIF ATART TR TRY

® 3 HUGHT T A AR a7 AT STaTeeh STTceh! FIRT T |
o JTRIET SI5HT IE STThIY] Ufd 16 ST UH, TH % R-3 el |
Tt faudir TR TR
o HfIIATIATS 2% T ANk TASHT WBITHT 30 o 3Tor@T 3% T Tiafaes tfas
T 0.04% o fsieh othe THATE TIR TNEh! WITHT R0 AT ZaTE TR TehT

0| IRET 3Ty, AVSINT ToT AGewarct! e o7




53 SRTHT ST e 7T FART U6 | AT IR JUSTOT TwaT dfeet ar U]
STTET T |l |

¥. 9% deq a1 g W@ (Ring rot)
ITEHT AT STRTUST T BTeT TF S RaUshlel FeRied Hacadl TG & | T T

STHTRTHT ST HHTUTRLUTETE BTS hIUTEE Hedl AT U32T U@ T & | STHTERT]

7 TTaTe e el Ukt Sooi@ @ | AT U7 fsreriad faer 8 e T AT ffd gv
WTehicT 3Td TaiATe AT |

TRTET A0

® IEHT ATCehT doall UTaehT Th-T Ue feTu ATfIfat g |

® T Sgq MUITS UTeRT 4T sf=iehl | T fohRT go oo { ufsare I
of1e TR eSS |

® HTYRUITAT S Tshgs Il FHIVS HIF UTT ANIGh] -3 | KT HIUSeh! Ha h1eT
el geamargeTe fem TTent arert Wi Stear gaTe fehes |

® T STRT AT 313 STSHT Teheh G { FIT 2T TWAUS HoaRa~] Kl

Tom e AT <t et aTerdt UaTe TR @eeT gies Wikt sfams |
RUEARE CLY|
AT TTehT TSram] ShgHemaRe iy |veiiey (Corynebacterium sapedonicum)
STHER STRTU] & | AT ITERTYT R 3T « I qe ai fafr= i SR, 311 T Sheheht
qag, Ufew AT STTaHT Yohoh! STTEATHT fetfard &= | AT IMehTv] FeaT T Terar STaeemT
3TV ATHT ARG S | =TT T g aTaraor A7 ArTehT fashrerent @it 3w g7 |
ISR dTIHH ¢ 3@ R0 AfcHaqeT a7 AT faat aew |
TR S T AT THE HETHES
Teh U AT I ARTUTES STHTEFH UshaH el halws | TPt SATGIehT &TT, AT TTehT ITThTU[Eh]
HTUHHT SATTHT FHI SR, SHeh! Tag, ATew Hfae snfaet I TehT et 1T 6 |
A SR ATIERT 1Al AT, UTT FIChT ST Ti T TITRT AT G | AT TAT HeATs
T T T HTeHes 6T & |

® T ATTehT ST |

VIRZT ST, AT duT AFCTaTc! faar @ 1903



o it @qemT feferd ar awient 9T |
® U WIcAehl T |

o 3T e SN AT = |

TR FEAIFHRT STUEE
QAT T TR FE TRI

o THh SISIATRIRT TR 7T |
o Y ISR, 3T T HeHeh! T, HIGRT ATHM, TANT THTHT 32T SSTEE T
CATRT STETR T THETS T |
T FH AW AT TN SHANGF @RI TART TR
® 3UTSY WUEHT AT &7 A T UTT G STTash! YT 7T |
T faaEdiar e WY
® 3T T 313, FHIW STHEE, AT AT HR TR T HigTaseh FeAlqel a1
HTfAeT T T |
o I e =g HIFSTY BEHFARIES ATHeR TR ST THT T |
(TT) SATAATATHT AT TSI TWTEE q famant sxaremas
ST 1T BT el T IRl T STIeRT T SIShT EFHT ST g §3T STIHT T3,
TTd, ST T GHTAT 3Teh! TRaHeRT UiTeteet SATSHAUT T &= | BT TFHehT STETaH,
STTEHT AT ATV STTE ST AT TSRTERRT ITTEE e 00 AT e rea
TTRUERT & | HATISTAHT T Ueh goi qeaT Fa&l gureiaa Ueset ATHHTT TR
UTSTHT & H UTTHT STAHTT ST Ul G STt TNTe® ST1eleh eafehT giteet Hgcayu
B | IRT ot UTeEeh! STRAT HETHT ool THUHT & faiesent auad giea i 3fad

ST G THHHT HTSITA TS ST HTATHT R Y13 g | GEISTe THTe®HT
TSI SEAT U (Late Blight) YW@ THEITRT T Tohl & W 3T SgaT (Early
blight), &A@ T (Black scurf), ‘ﬂﬁ e (Powdery scab), T Ust® (Wart)
TeE e & |

9. 7912 ST I (Late Blight)

STCISITCAT TR UTT: Hel 15T AT SATIeh! Y@ U & | ST 3T STTH heg
0% | RTfZ 3T, ARHINT AUT AAATATCA! AT By




(CIP) U%eh! STIHH FTER faermaeiier TREEHT SEAT WTEIE WIS |1al @rel 24%
&FfcIeh! ST YeATSsh TTNUGhT & | SEATTE G &fq &ich Iy e THH gad, AT !
HHHUTAT T SATIRATHT T TS | 3= TRTST &=HT SGATSIE &ich ay TR ShATT g
TGS Y TUSHT Shel JNehl ST=ACAT AT UTTehT HETHRT G TR US| T 2¢¥4-2<4e
AT STRRCATISHT <o ARG TRl U@ Hed SgaT UTT HISeh! R0l GIEIT=Tehn
STTIHT TR & 2o ARG HTNT T % ARG <37 BIe¥ faerdia g weh! Sidere areft & |

T TTehT ek GET BTSN $hEl (Phytophthora infestans) & | URTET &=HT
STET AT FehTTehT EIHT AT I ST Yo 9 TS &=TT shal oY feRIuX EshToeh EUET
IET UGS | TSI SEAT AT IUUTS TAeh THIHT AT TFes AT et HIS[ET STaeT
2 STTHT IATETHT 200% TH Ui &Ffed T=NTS T STIHTH TRTHT S | ATThT ThiT T
TRETOT, FHHeRT ST, T T TS, STIeRT ST, S3hT TURR TT STTaTeeh]
3T FefT g gl wiedreh e ArerTfteRT TitHTOT O e g Hees |

TETRT T T {7 aTATa ot

T TATehT AT ST = 2T | TR TR Tt afi3 1T T Teehl gEftet SURh JTdTaul
uTa fafeeh fereamaT SThTUT 716 | 3177 SdeEHT ST aiEm (31Te] i) sT=td
T WP AT MANET T TAAIRT SIBTIHT IHHT A6l STIhT dIee® g T fafaseare
i T het STohet ATaTaoT g fafteh STTeTetHT STHATT & |

fa3dr areet o FHfel Arg, AT 2o-Ro feult AfcHad &Y, AMfee ST co-%0

faera g, e ferur urft o Hfetr amg, augar ar @ie aefiur geg ng a1 faaerst

o, TAHT STcfereh TTATHT S 0 A7 T TR T el 3Tehe STararor & |

THTRT ‘T%?F'l:

2. J[EehT STTATHT UTGHT GodhT BIEAT TTehT faf\yeT SATehTehT teTe® e | 1o
TR UTSTRHT e TSt ST W Ua geheh! Rams 9 oIeeTeh! aiTfedl o
goen! gl stes (Fer.27) |

R. TAeRT TeRTTOTHT Skl W T ST ST ST T 9ae L Ufe U1 qT-fel fstent STedt
g |

3. AT ATATERUTT GEieRT STt foehmer & UTdenT dooll TdedT diweTeh! Tt
FUTEEhT BT STET &G |

VIET ST, AVHINT TET ATATATAT [T g | 104



¥. T Tge AT 9 L 1T Gt S STl ATs |
w. T STIH STATEUTHT TUTET ST STTAHT ShIUS, UTdehl SUST qelT AT H gefier
AT 148 (T 7. 2R ) STHaTE HTaT 3T AFTRE & Rawe |
%. I1¢ THTEE ATTHehehT & T HIETel JHURT & W ST I ekl HsHH0T g1
Toew (e =.9R) | ST TAgHT W qUT ST TTehT ENTEE <@ Yes | Ul T
gHTeRT Hag GFa qT TIEHT TTET BT UTeRT SHTEE 3@ TaeH |
Gﬁa'l'UI T A==
TS ICIRT ShECTH (Phytophthora infestans) JsiTid skt §§ 39 YSITd] HieS 2159
T.2 T Wi Y . AUTHHT TETHT & | HicS 2157 U- FET ST HUH T3S |
T TehTEeRT AT STIoReT STATaRUT T SGaT INTIT Holgeiier SRl SITd & W TTTehI
HHHUT AT §S | GEIehT ST FTYT UTdehl TdedT e {82 (Stomata) aTE
SHRA &< IRt T 5 | Taenelia §a STTaT GETeRT STTAlT ST &G, UTceh! FhITTehTE®
Td ST, GETet 1T ShITTeRTHT STTHHUT SETS ST | 3Tohe ATATaRUT & ¥ Jedfaesh
UTSHATERT TARTSTRIT S ST T THETE 3T SR 39T g | A SEdiesa
OT-TohT WTEAWITE 3Teh! UTA AT ShicTcll SIGHT Fal STTHHIT TTGe | TG ATATGROMT ol
ek iRt Hce. 289 T ¢ TT R faerT & o aft wiel—dreft wepfdent caTe® foeft 3T
TS | TETRRT Geifeh AT ITSTICEEeh! IehTd §=9 T T SRl AT ITTRGEh]
anTferl STTeRoT T §7 I Uldenet STaTaRurT ui 9t fad afeT o] | STIRE® Hshiad
STTIoh! EHTHT ST HhTHT TTHT T STSHT UTS-S | STARRT WaT S[EAeh! = T8l 5
el T AT ST g3 T el fad N QR aireft Eshia $F Scarear feh axet g=ams
STTEATHT TS | T, BT T &fiare AT U7 86 |

TR SAFEATIA

AT TTThT HEATIT T TIT AT ST AT TR ga | 0T =0T 7+ i e
A MEws | SgaT I Fa=Aor 7 famTdie® SoTRaT 3uered & @t ot Iy auy
w3 Tt U3¢ Sfamuent faeg, TR THAEaT guieEeh! faTaT TfareTeen §war agt
TE AT TI=I0T g U | GHlieh 31 SUSTIcie®eh! faehe g ufshamer U3 fammdier
adf & T TFS | H TT TITTHRRT ATFUT BeTeTaiier Ih fauTdier BT
SETRT AU TSTTAEATS Tl ST ITH TG THT TR & | Taumeier ardreror
TorTTeS T 3eae amTd ufq aeTdw | faumdient 3Tew e fo v e sushler 311 Wi-eh!

0% | RTET 3T, AVHIRT AT AAATATCAT [dBT oz




TTET Ui Uidehel TR UTGE | el ~JaH T WY STTeehay HhigaT g4 T quider

SHITSTH Tfehohd SEAT LT SHAEATIT TZId TS T8 |

&, IUYH T GAIEI

BT SF AT qT ORI TTHUT SATETeHshT I STeRIEe a7 §8 Ha SITaee
STE GHeT &4T ¢ (TETST gEw &), SHehad (3o USIeT U Ugel & ), @A
AT R (TS @ i) gt (359 YETEt T UREt a), g, . AT - ¢ (qv)
YA 35 L GHA ST (TeTehT & &) HTiaeh! et 7 |

T, TE IIATTHRT TIRT T

STIATCAHT AR TIRTE TEE 13! HTEAHETE Uk 313ATE 3Th! SISHT S T
T G5 TR(qU AT SISEHIehT TR T AT Ui Tfehad | qeref fawatear
AT FrgaTe Icariad (S IcUEH HUH AT AT TERNT AT TN B hrEale
JcqTIE) AT SATthet ICATE TehT SIS TN TTET TaTE SIS FNT g T fafveT

fl"T(d‘lle‘l(‘l SedT TMTeh[ HA IIEITITHT &[T J1esS |
T. YR FRIHT afad= a1 g T ¢

T AT TR ATATRT B T ITh TH T TS TrI=T TR T4 | a8 THe

TETET &STHT G HIEAT T STTHTE HTavT WiETHT 3o TeTeT &rsTHT I ATTehT TehlT g gTer

3 THYT T SATETT TS dfehe TR T8 T TUas | STEIST (- arars

TS QIHT THTCAUT HIGHTHT 3o URTEST &I ST TTSaT L Ferda SUcehTHT ahfciehsh!

afeetr @rar Rt 311y AftreehT hfe gearr SgaT I S afehes |

. Gel T AR e ™

2. Tamrie et giheaT shie UTaett i 31Ty e | (SaTseh! §if wo ¥, WY T aleahl
gt 30 T 1YW ),

2. TATSHT AT SATHAT HIA T NS T SATFhT ATS &TaT Fo TGERIT T i
TS |

3. TOwTRE Heteh! WIS | TRANT 7 T AT8SISYh 0e shal & T |

¥, IUH TSR ST T, ST SATw W Rse T ar=T @mred, T St g et
qoed ITHT TSt T U1t fehTerenT 3ferd saree faars | stear 3 a1 ¥ ot iy
T TS TR | ST Tt ST g ga |

VIRETT ST, AVHINT TEUT ATATATAT [Ty g 1909




W. HHHUTh! STTEIT T HIEHT Toraen! ST &l T6aTS &= 7 aT sl 714 ST |
TATC I TS STl TTaT HeTehT STe] HTHT U 8 eI | 3TTe] T~ THHT
T SARTRT SATRT ST T SHEE® Hehel T Jferd sFaema 11 | (fedl @remr
gt gitfe) |
%. ST U Y ST Wt T STSETHT TTehT HHHUT S Tl 31T aTeiaeed T
STelTersh SIS 3T §0 |
g. faudt g vy Tt ferresror T
> TRTHT AT FqHA AATELOT HHT
T AR T TG STIT T UTRT ATHT STIHeT ATATAROT S NGTHT AT STTenT deHT
TTehT STehT EATETY T&Tceh (EWFUeh) UTT AT RITRISIath 5 Ui fersmet
(3USTRpeT TH-% &, SIS TH-% % 3T1E) .4 T/ Tet aTfim efiey a8 it Tt
¥o-4o TeTeTehT aTet ATeehl FFUT W s T o TaehT ST ¥ - Teeh & |
ST SHTUT TAT T AT ST U TN TS |

> 0T I arerafis an IfawHT -

T 3P Tetufs ar SfauT Su=mrede (Sfeeh) T e HeTelad et fammar
2.4 7T Ui fefet IrieRt el 20—2R TaTohT HIaRAT & T | UTTRT HSHAOTAT
T HIGHeh! STTEATATS & HeTedTal el Togahl faumdlent .24 % (2.« am/fa
IY) @ HE, 20 GG Yo T, Wi AUTERT et Qo—2R Taent ST -3 Wk
BaT TRIE SEAT T FTEATI T Tl |

> Trtfae=uT g9 *fsa afauat
Treft Seott@d faumel J=nT m&l 9f U FE==0r g9 shied vuaT SEudm|:

(ThISE) a1 BATHST (FH) 2.« U/ far. ITiehT aet 2o famenT 3r=awaT 2
3G ¥ e BT TITEHRRT THI=I0T g7 o UTSUHT & ¥ TaumeT Temr Suehiel

IHTE AT ST Toas | 3Td: ST SN FTehISTead N, HeTeiaeard
faeTet T whiee a1 G faurdies v 3fG 2o feenT ST ST T ST
SGAT TR TR Uel hH WEHT SATEATIT T Hiched Heh{ R0%9-R0%R AT

GHACTHT THURT UfSeell STTH-T AfdsiTel STTUHT & | SIATIHT SgaT TTehT
SieRT ATTHT HUSRUT 7T 3776 T SAISATIATS  ZHISH Uy a7 Ufeel Fhearafiat

05 | Ifiger 3T, AVBIRT TUT AAATATAT [T o




2.4 I/ TeeX T STl IHHT =ie aH18 30 fie TF gaTE SU=IR 7T 14 |
3. 3ita ggat (Early blight)

STTRIRT ITHT AT T AT ST SRaH TR HSHATT TGS W TMTHSTHT Td T Sieh!

STfafh T THT AT qUT G SRGTRT HHAUT T | AU 3T SGATETR
JoTGHIT &fd TTehT UTSUhT & O U de 37T St T &5e® @8 ofg 3=
TRTEHT UTTRT HTSHHUT USRI TS |

TRTRT 7T T ATHA AT

AT T ST AIAHT (Alternaria solani Sorauer) TTHeh GHISTE §5 | AT Hl
H3HTHT T, 13, IHT T HISHT siteas | AT Gt WTE 1L STTEAT T e SATerTelr 3 &
STTEITT ferereia §7 T TG 3cq~T g | AT TAT 2Ta, fes, aem arfienl ferere
et | faraTent UTehiden feg quT =3aTe gHie! YavT §-3 | e@T ey qT G
TYIeRT TerReaTHT UTeh! HHAUT SATET HUGhT UTS-S | ST] G~ GHIHT SHTHT HHAT &
g9 T IV TURGUERT STTHT YUSTUT SRR TTehT faehe $E- |
WW%?W:

T ATohT TSI UehT UTAg®HT G-ETHT ShTAT ACAT & R SATEIT ol A TR T T RT~T TR Th]
QﬁWITéf@l@:[I WW?ﬁWWWW(COHCCHtIiC rings)
TR ST S1EwS | UTITET STTGHT STen! JTiedl HHTHT Jeal B Sl 919 3ie
TS | TR SATATARVT e AT Ueh STehTHT SIS HeFedH, UTT Yol |y T A1
he) | STTGehT GHTHT U UTTeRT ShHUT §HHeRS | T SHTRI T ddg i qeiehl
ST AT ASRTHT STEAT NG | SATIRTATRT Wb TTTehT STTedl BRT o 33T STt
uft efaes | (e = 23)

TRTRT STEEATIA

2. T Y ATelt =56 STTATS T STelT ThHT M ST GHTeRT TG g6 |
=. U STaLrT a1 §6 e ST1d RS |

3, ST TT T BT AT AT 37T 813 |

¥ . Gt HTSTHT HeT@Ta ST 7, T M BEhE deashl hid g7 Aie |

w., T TauTET B qa aX FarTaT 3TIe SEATENR 24 % V=T R UTaeE T W]
vIfET ST, AEIRT AT AwCATA! o d 190



IS B ¥ AT et JonT TS |

%. Tt oo IO ST STTUHT FARATAS 2.4 AT, /Tel. TiehT atet aHTgTehT
SITeT 2o farehT ST ae s 7L 3 Yeeh ST TTehT UhelTd & |

3) FreEree AT (Black scurf)

TUTCTHT AT T YT A T W URTET ArsTHT WhicTUshT WS | AT T WIHT Te gHT

(Rhizoctonia solani) ST 3tq~T g STTETATHT AR T3T Heeaqul AT & | A1 T
TSI AT FITRT, TH FAThL TG ATl 91T T | T TRt HIGH HUHT

IHEEHT 20 TG & 0% TTT IcATGHT HHT § TUhT WEAUTI=T TS &TehT el Hshaeh
Sreckd
TRTRT S T ATHA ATATALT

It T &3 TSI TEs | USSHAI T ol Tl faTehT EUHT, STT] SHTHT T HTEHET
AT TS TTeRT EHT TNT TG STSHT 8 I TH dfeT Taas | gHT HahiHd AT H:
3T UTIUS 9 3Tohet HIGHAT SHicTall ZATHT TT S8 H TRiITe a e al 813
witaehute i 9t feqamT ST @MU 9 SRiiaaT a1 31 376 i g0 | Tt 37T
SSATCIERT T YT TRAT SHIETE Teh SIS 3Tehi STIAT TN hici= | AT qTushY
fo-24o HfcEa e g TemT qur AremT faear strcafuss & T ATkl HhAOT
TGS ST | STTIEMTHT ITHTERT el TR ATE® = STRTHT STCAHT HhHUTERT SATHT
gRies Jd g | (Fe = 2)

Ww%aw:

aTTeTen! fereaent fafeT starermm fafvy= ferfermerT crervTee s ude | T afea ety
FMTETE HSHHUT I[& HUhT &S T el s3I MetdT UTTUhT &S 9 ZHTEEHT BT
3T AT ST AT | ZHTEEeh! TashTel § Haa T TSRl A1 qSah! aiaws | TTfad
ST UTITAT T ST g, STTTATHT U TR HIAH AT ST HH WHT
UTAEEeh! ThTIRT QR AT Geheh! §1@ | UTcehl FeReTT ATRITAR thehehT g | Il eTeqor
ST ¥ 3@ | gHiehT HSHHUT T ST WUehT STTEITHT T&Teh! ST STTEHT
Thogeh! Tl STHI HTefTehT STSH 3T Hheldhl SHE-S | IEAT AlCdTe feh H WIS 3cqTE
T 9 | T TRt HIGH {EohT TUGEHT ScTiad ST Shiell HIeT SIaT Sl

90| RIge 3Tg, AVHINT AUT AATTATAT (AT Doy




IG5 | TESTIaR 3T GHieh! " TaeiI e 3T GTIeh! HaedT faf= arssT T Heamn
e |
AEATTA
TR ShTeh Gt HISHT HE U SATIeh WgHeheh! & M Teh INHT TNT e I |fshad |
Torma eI sitfaer qiehT STIATER U7 EUHT HIST THHERToT T+ T I1 FaRTeh gad,

el Tt SfsTreRT tfehend SIaETa qfehT STUHTSTAT TGRS TSNS SeATEHT
g & a7 A |

2. Tt Tfeq sl TTerent Wt W 7 |

2. RS YUY UTTRT ATHT Tehet HTEH Sfet T 37e] e |

3. ZOTSUHT 13T Sawh T qush ST 7 TiedmT Ut feer 35 s
TS |

¥, QAT afiEr et areft (Merder, v, gat, 3nfg) aws 3= amfies
THTSITT T HATHT R Y 1o ersh 37913 |

«., USIUT T 37T AT T 377 ATk TFEanT } & T =TT 20 THAE SATE ST=R T,
SBEATHT AT, STTHHT TS AT HISROT T4 a7 T 13 7 | AT qiehT 3T9ATder

%% " 3T dgT d969 |

%. TRHITEHERT 24 % %l Hietel §13 U] 2o fa 317 ATeT IT=IR T AT ed a3y
UTTTHT HTATEehT UHATH gIeh! AT ICATETHT IT 3R % TV Jig g7 98 |

o, Sifeeh fafer ST 7fT FIeT @S WTeTe g &fd T T Ak | TR AT
ZThrenl St ek gt Uy 31fer i3 S T HIST IT=RHAT T T 94 |
7 fafr sToaTeT ufear a8 & 20% ICUTET TGS W 3-¥% T AR SATHTSTHT ST
FIHT SHTAT TS TThT ATEITI G TFaS | STTIeh! TTHTIEh WdTeRt AT AT fafr
ST 3TN g |

TTEHRISAT FAWT T afeant

TgehTenT giStaTmeh! STaTieh 3cate ue (NIPROT) 2o It/ fet. rfiuT aarguent

ST TS 30 THE T8 IT=R T TS | HIST SUATEHT AT TR woo AT/ 20
ToRaIT HFdTenT THEATS 4-300 H. I ATISHAHT ATEe T -0 famem T T3

VIR 3Ty, AVHTYT duT AEeATarch T a7 1999




TETeRT ST=LAT 3TMeTS-ToTE T | 3t U STTe] Ut HeTaHT TET U= a3 U |
woo T FToEer ¢ UTHT ST IehT ATHT TTed & |

¥) g1 T< (Powdery scab)

TR SETI] THTEIRT HHUHEAT (Spongospora subterrania) 2T | ETTET fawaent
SR JITEEAT AT TTRT ThIT WUERT U5 | TTTehT HHUT ATET T SATeh ATET g Aol
ST T ST UTE Ty | ATThT HSHHOT A dlsh WTAT 20— % HET ScqTGHT
FHHY & T STIHM THUHT S | TAAIETRT ToTel &5 T HTYh! IUFULT, AT aymT
IATT. 053/ %% HT U] Yoh!T Sk UTSUHRT RET |

TATRT S T TR FTATET

I TR HHAVT TR 3T T WA Bie= | e aui g, UHeh! fehrerehl T
EAT THUT T ATIAVSTHT ATUTEh HTEAT T&T HTehT TATHT TTTeh! HehIT JET U158 |
fﬁ'lﬂ'ﬁ"l‘%ﬂ'l?:

qeraT Ufeet STt STHTh! HagHT SUSIHI STET H-UHT Ikl aiaws | TTTehr
Tkl € SiTaT &t TeATd hIshTe® el W g8 SIT=a, hishle® 3-20 7.1, 3TrehmenT
G STHHT TRTEd el STl ST T JahT §7a] | AT hIehTeE Beufis ealiedt T
ATt ke T R 3w « T.fa., e wTed 3@T 96 | ¢t 318 qURT SATIHRT SHHT

@ (Galls) T3-S Seet foareh! fashmas tees | (fe = 2w)

TRTRT HFEATIA
> Trnft SeTe] amst T T |
> ST TR STHIAHET TiehT TehTent THT Jarwe fHetrs |

> STk TAEeh! 0.3 % I AT 30 i 13T 1T BT ST THISH T
e |

> I ATATATS GHTIIT TS AN e S ok et =sh 3TI13 |

> 33T WoSRUT e wu fefir &, aToshmeht aHmT 20 foe o, ot ST
UITS WOSRUT 7+ STHETE Si3aTe T T e |

9| g GiTg, ARBIRT AAT AGATATEAT BT Bogg



¥) TS% (Wart)

T 2¢co TR afegur sTfEnTaTe sfi3erey € AT T Ui AT SReedT JaeT =7 |
TS SHUST: foITaehT 3% SIEEAT BiaT | Ydeh! STSTASHT 9 24 HT AT T
@ =T | SUTeeh] T dT 9= 21 ¥ 3= YRIet & T =fH gt sueht 3r3ar
TS AT ATTehT THET §5 | T 2% %o Tt qariouersht TRTet & Hieer 3 §e QleraT,
femeuTeeh, emfes T M@t e &is 3= Teret asmT MRl T greram stder
UTThT WehIT SIGq TRIT STETE 3CATGHT R0-%0 % TH IR HUGh! T3-S | S &i=eh]
WIS TTehT STTU] ST Sgshen! ©, Seoied SYHT SCUTETHT & HThT TEs |

TETRT T T {7 ATAa o

1 T Ta-hTs ey gueiamitieshd (Synchytrium endobioticum) FTHe GHIETE & |
7 TATehT HFHUTERT BT AT ATT ST T HHiHa H1er = & | ER AT 8 e JHeh!
ST AT T Tete Hars T STeRat aTaTaRyT  STTd g1 fafdeh SshHuT g% §-5 | a1 df@ g,
UTTehT fTehTEhT THT SIEET THUGhT T ATIHUSTHT HTUETeh STTEAT SeT YUeh STeeTaT
TR TehIT ST U156 |

WW@H’F{:

S | X AT T GEATS TMRT ST Ui AT TSI HhTAd ferealT 377 Ty foear wwar
FHST TT EoohT ST ST | STHIRT HAgHT STSehT TeTwT doctl WITHT Ui a@T
U | HISTHTTY STehT UsT® O a7 ST G-, [Sloadenyle shialT Jiawe { U1 shie-a |
USTEE® cATATehT ZUIT T 3T GTTehT SATETETE ST s | T ST Ust® S-eh! JTgueh!
T | ST 13! Aot a7 SHTEE SNeT UToiedes AT aie o= afetelr €4 |
TThT FohIT SATET HUHT SCHTGHT [+1eh AT TS | TEAT AT GG STTeh! TR
T3 T §a | FITSeRTeRT ST Jig §aT 37T ST HIScll Seal i a@r Is |
TATZThT ZTHT STTEHT thogehl T qisiia Uit aaw | (fasr = 2%)

TR SFEATIH

> USTEUAT ST STTGIehT ST shite-e, Hihedldl, Sshad, GH ddl-2, Guel
TAr-3  3TiE STTag®en! =T T |

> TR &19T 1] TT&T YT YUehT SATEe T ST GT T O 37h! WIeHT i
T |
VIREe 3T, VeIt auT AFeTarc e @ 1993



> TNTeh! A& SFGUehT EHTEE el WTSTHT e aT STalTs & 7 | AT g
TR[EETS Ui TGS, TRHT TBIST T I THTETE HFITE Tl Ti a1 |

> T a9 GT S oh! ATeiersh SIS | USTE TR TGeh! ST TS B |

> UST® TAThT Yehld § THehT 3TTq] SHTGH &I5e® Tied T | STTieh Fai-ere
U GET T Uste T AT SFTE 3T s3] HATER THRAT 1T Tk
T |

(E1) ATTHT @1 0+ TR fenfee

F ST, ST a7 TShaTe SATHATT THTL T 3TTe] WauT a7 HUSRRS ST
FTATERUT TT STTET TER T&T AT THIHTSET ST SHTHT I HishamT Teae!
Iea wig, farfwie Topfermeh foeg fes Yam g aerae | T fospfaesaTTs are T 3T
TR R T ST Alehes | ST HT TAT SHTHT S@TU- JTed qT ST ieh fafg=
Terp e famenT SHTUT qUT SHREITI STRAT deT BIHUHT T THUHT & |

() Wﬁlﬂfﬁg\?:

q. SR K [ARM (Deformation of tubers)

STIATCAIhT SHTRT ig § T THIHT U Fet Hraw TR 9 ATTshHuT i
&1 ST ST fafirT g9 | SGERT o g, B Warsg AT 8 F g
T ol TGS | JE@T HHEH T AT TaeTehl T gaT a1 e b el §7 |
ATELIS HeTeh! 2USH Ul HHHT QT WS dTTshH STeHT fashd aMTeseh! G e aet
g (T 2 | HIeHaTs TR=I0T 7+ @ |fehae a 1T 3Tfaeh ATSrSi Uet JaInT
T, TSR THT e TS T wTe T T S TEHT A GHEeh] SHTE
5

R. A-TMT ATAHT TAEE Fed

ZHT TEHhHT AISIETS 190 HISHAT WIS AT T AT JHATHT T SUSiHT
YU TTNUGRT SIS AUHT Rl ST ST  T-HHT AeMTes argsd (o
T 2¢) | TH STACATHT ZATRT TG §T T T HIST STl TS Hoa | AT THrae
USTRA SIS ForEr T Gt HISHT AT AT THET g Tt AT au wogTi fsrof
sft3eRT SRINT S ATIShH g & T FasTaT g arerT IeT ga |

9 | IReT 3Ty, AveTeT deT Aaciarct! e @



3. 9 T T 9 (Cracking)

STTIETTeRT TS Ve T aTfedt hIveEa! Jig ThTde T9S H { 16 §aT ST
farud (femr = ¢R) | Ty siveeenr gig fer gg T anfelt veesr gig feal g1
IEhT T T &1 | ST TATS ST HISIhT TeaTeh! HTHT shiget aiE T hiac]
FH g1 @it ufe Ielt aut 9 @ armT art afe gy T @e it ae et StregemT
e TR T Shaws | feams TarT fehTeen THT e THATST dehaT 3T ame
HHTIH T Gl |

¥. @g< o« (Chaining)

TR ST Tk T HaTe STTUehT QIAT SSTTehT GMT NG | 9T S~ T AT T
vt afe g o urerfire T T srituenT St ATet g g | TRt SHTEE A,
T32T ST SHTRT WTHT ATRTehT faehTel 915 T: 3Tehi gHT @G ST, &MT AATeTL
SicreIeh STt ST e, ZATUSh STt 3Ra, ST aTder a1 g 311t g (s = R0) |
ARy aet g (RR-Reo . ), Taer it anfewepr st St gt sterfa wTeiehr aToshy
oo ShIOT & | AATHT TaHT TS ST T Ui STTd STTHR el 16 aia-a |

TS T HeTehT THT SR T+ FehAT TTel T =T 7 afehess |
Y. AT &t (Hair sprout)

] TG TESToRT HA~A T HIEIehT ATUhH 3o G I HT ST ST YT STTEATHT Hel T
R 23T TG, SHESTR, T S ZHTEER! TaehTdl §7 STEaTs Hair sprouting -5 |
Figeishral AT T ZaTEEen! fashTd WS ST UTdeE dHd STTUhT G5 SIdalTs Heat
sprouts Y= | ATEIhT AR Fig g e Faamgent sraeer faett3- T U ST s

iR T et T8 AT FHET e e JHTE g |

(@) ety fafwe fasfage:

9. ST S (Black Heart)

STTCh! HE TR T&T R WS Shicll WUaRT G5 | AT T STTIenT TeTehT AT ST
T FFUT ITHT IS holehl §IUFaS | UTe hiell HUT TaT Pob T 3T WISHT & ATeqs

(ferr = 2) | SATCIHT AT T AT AT THATHT disraT HTSaT STToRdeh]
TSt ST FISSISIFTES Fed HIHTHT ER ATeas STHel Tl JaTed aTg Hoaehl

VIR BT, AVHTYT AT AEATaTcH AT @7 1994




ITVTE 5 T Jg T Taehi 3001 §7 | T8l STTohEHeh &9l qTIshuHT ig, GaHT aT
HUSRUTHT ATYHh AT FoaIohl T, Er¥=aT Tigel HIZMHT TcATHeh dTushd (300
. 93T AT ), SIS SITHHT TETe, STTIshT YUSTUTHT UshTUS qTIshHHT SThT 3TTfaeT
STTIAT AT G T U gTel TEAT STEAT G ey JTeh! THF=I0T 71 & |

() TAT AR 99 (Shrinkage)

It USTUTHT ETaT T g TUHT STIGHHT Teeh! UTHT SITTthT TShATETRT STATHT UTHeh! HIST
FH §¢ S | IR THAmgmT aHT STiPw 388 | T9shH sigg ST { STaTHT | fersh
STTEAT Y Gol ZHThT Jigeh! AT TTe SIS UHT STith-T WFsHaT offsT g4 TUX 377e]
ARRA Ao T dlet I dfisT EUHT 9T UTeqs | 3 HISHUTHT g &idenl <o% Wl
FET T SHTehT T STEHISRIUT MUT ST gATel JHETE SIS HTufeeh STIEdT Q0%
3T ST T ATTShH o H aT h¥ Te qiT YUSTUTHT SFerd aT Hoeeh! e U |
(3) 3 Y T3 &7 a1 FTAT TN & (Blue discoloration or black spot)

TTRISTET STTh! skl T AT T GETue | 37 STt aTfetdne 881 aTaRaraar gt
TRT & Afg 3] AT &l I ISR I6d & 9 315 aT SAATS FHIEL T
NTEE J&T Hichs | AT STAEAT ATGHT G T aT SR 6T Tisharare g
ThT SIS | STeTieh BAreT (Phenols) THHT THiE 218U (amino acid tyrosine)
aTfeenT HRUTRT TaT g TEhT TS | 7] T SHiashNe® AreeT a7 &fd (damage)
HHTTS UTeatT dre T TTHT TNUTT g cIEhl shal 5I9eT a7 Uk g8 famufe far
TSHT IHEd g | ae, SfiaehIw effd WEEehue! YUSRUT qTushy aI@T g T W far
T8 (blue colorction) T T & |

mﬁa‘rgﬁaﬁwuw qT-TehT AT *«lé\jéﬁ-(loss of moisture) 9T (weight losses)
YUSUT 7RI TATTHT WUSRUTRT JeTohT STTHT HITERT Je-THT AT THET J6f 31as
TR et TRETenT SATIHT UTH1ehT St AT 918 |

(¥) &9 AW a1 I YT &7 (Bruising or pressre spots)

YUSTUAT 3T sl R Tfeell et TREEr = gTaTehl THT T § Urdad 3T
STTCIRT ST Uk STTIEHT FalTel Hfed I ST gaT STTgIeh! Gl STRTHT 513, AU
T ETTE® UaT g | STEeT TaT STIehl VLT 219 g7 311SS | Afe Il Areuesh
AN & I qeq AT HITRIEE o AT a7 &fd (damage) §1 HITEHT §5 | aadf

9% | v7figer oI, ARBIRT AAT AGATATCA! BT B



USUT TaT ey e J=amsg siedt 57 |
(1) &Y & (Green potato)

TS AYh =T AR a7 ISATATHT HUSRUT TIGT ATGeh! ATShT QT ATSHT JienT TaHT
AT (solanine) W~ TaTY G¥eifia g 311 &fe g (Fa = =) | &f@r o1y
QeT Ta=AT3 §5 | STTHT FlATHHeRT HIAT 2% WaT &1 WA [y 88 & T Haes |
T SATele® @ THTet AT Tt aent | et 4o Ui g ddes | aeed,
TR TS SAEATHT HUSRT TS |

(%) SATTHT TTHTHT WIHT I (water bags)

STIERT ST et Ut (watery substances) STedTEsh HTATHT - | ST GMHTHT
TEET YRTh! AT 7 g T IRISTE! el (cell moisture) TNUSHT § | Glassy
JIEE AT STEAT &, spongy type T g, Ge@T UaTe ST WTHT T IRl AT
e YT Teh TehTTel STETHTT STe® YUSTUTHT o U g | 2T STl YUSTUTeh
STTEATHT el I AFHIEE (RIS Hefas | IISTE! 8leH Yeile (Haulm pulling)
TTERTTS STIHT glasiness SET UGS | ETCHYS T ST W Teall T 81 AT JHe
3T G VTR JEATS hH T BTN S T ST Gieh deiehl THT ¥ T4 |
(9) forg Vet g wfvwat et @@ ARaq (Mother Tubers)

T GeaT S13ehT EIHT FANT T SR HT U TRET HTHIT T g el T3-S |
LT FeRTEhT el WUSRUTHT I HHRITEE Scd TS Haas | TEAT TehRahT STTehT
T YUSTUT TRehT el 8wt ufe fepferat urft syogror mitushr 31re] st hier= | S
FTCT 3TE T ITIRE U e TITEHT § | aodf FHied Gaere a1 taih
gTaTehl Toeh! T TIelT3] U6® | TFd ® W Mother tubers 8§ 3Ti¢] &=
T FETTL IS |

(z) A 4T (Internal sprouting)

o< fefir @, wiear arfe aToshemT YUE R TiwsT ST FHieciehial Zueh! Jig STaRyet g
STTETHT T Hol¥T T T SIEHT T WA ST theas L HISATIEHT Fe Haas

(Forst = R3) | G STTEAT TR TN T TRATE Ui AT ST FHfgcrenrar
3T | 3ferd ATISHIAT HUSRUT 7T = T THEAThT THTE & |

VIR 3T, AVHTYT dUT AEATaTcH T a7 1999



(?) fafert @ fafswt €17 (Chilling and freezing injury)

W ATSHAHT ST T T YUSTUT T ke TaoemTi 2 Fefr &, qToshw w=aT i aTa=haeT
USTUT TTGT STTGIEhT ST (T=HT) TEehT THT STET 178 Ufeg 31T 3T e aelt Te Tow
g9 (Fea = R¥) | Hiecipier TuTerT Taq YUSHAT HUSTOT THTERT HTHT AT THE]

T 3|

(Y0) @THT A (Hallow heart)

ATETRUTGT ST STTHT TIhT §Z SETIEE | STTetaTe shal HUeRT STl f@a at STeTs
ST ST T ST Wikl WUeh! T O i@ (Fo = W) | STTeIenT ST &R 3@l
U TehTemel HeRaTash! WART SATeTeeehT Gl ST TUAT AT 317 fear T @wTet AT fashr
3T &9 | Tooh A=mT AorEesht v, 3taa gimT o1 Uurs T foe amemT Iy

GT WIhIIHTATS hH T T |
q9) 31 =1 &= T (Internal Brown Spot)

T TTETeRT ST 313 33T el HIVEE AT Geheh! ST 915 WU IT ST sfams
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g1 UTea® | AT ST AT 51T, 1] Fordiuahr ar Afeedfiuent, areft amushr stafemr
Tk feurfd, USRUTRT dTashy, STTGeRT IMTearelt @ diedee SfTfent fiX g | ar
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STSET HodTeh < e TR Tt sftemr ¢-= &Y. @ieft 313 Blggues | ek &R

R R7feger oy, aveRT AT AATATe @y B




3] YUSHOT T&T YR WehteT (Diffused light) T THT ETaTehT Ho9R g 313 IR |
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STHTS Hfehe T TSTSUehT 2T STEE T@ITHT YFUSATS T Hithy SToel a1 T 1e1sh
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o U o s gleh AT R Ui ¢ fthe SemEET gwes |

® JNIHT T THIRT STTSTATE ST TTHT doatl aedl STHIhT g HwaT HEHT
i ¢ fthe 9waT @t ITTEHT Ty 3 &9 |

o  GRT YUHHT TEdT YRR i3] YUK B F@yf Ifiael SRITT SIS S0 &5 |
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TR TOT T €A
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TR &5 | T AT, Tohiiel WTTehT, T1eUeeh ATIGRT T Sshl GgIaIuhT 3TTq] WUSTUT
T&T YUSTUT ST S Gkt AT WUSRUTHT HTFYh IR I T THA Hicd G |
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3o URTESY ST ciehTet! QAT Tor@ STaTHTHIERT HTRUT STHT STafeemy 37 HUSRUT T
Tfehe | A A IITS HULhT ETTEEHT AT ATTSHH g1 U SAThT WOSUT i &8 T
T UROT 3Tty Ii Bifed ST § |

FHIREECT 3-¥ HigHT GF T SRAT ThSITUX e TeRT TS | FTT: REfhl BRAT Sfeieh
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Training Curriculum

T FFAT FAT TREAT Feg SRR T feaamia affadt ffa 209/ 03/ R #T fRuTTETe e

Training Title: Officers Level Potato Seed Production Training
Training Duration: 16 Days
Training objectives: By the end of the training the participants will be able to:

« Facilitiate assistant level technicians to organize and conduct trainings to seed producer farmers

* Design sessions for district and local level level seed potato multiplication/production related trainings
* Manage the problems in seed potato degeneration

* Promote quality seed potato production in working area
* Design effective programs at local levels for quality seed potato production and seed producing area expansion

Target group: Agriculture Officers and Graduate Level Technicians
Class per day: 3
Class Duration: 90 minutes

S Delivery Sessions
Da; Session Topic Sub-topic
N ton Topl ub-topt Method | Theory | Practical
1 Introduction and welcoming of participants
. . 2. Pre-testi
Registration, o u?g - - .
. 3. Expectation matching of the trainees Interactive
1 inaugural and — - — 1
- . 4. Objectives and importance of the training course Lecture
general orientation —
5.Development of code of conduct, roles/responsibility and
|| logistics supports.
Importance and 1.Introduction to potato planting materials (Clone and seed)
1 |scope of seed potato |2.Distribution, production, productivity, importance, trade Lecture &
2 and seed statistics of potato and seed potato. . . 1
. .. - Discussion
certificationin |3, Basic Concept of TPS
|| potato crop 4.Basic Concept of PBS
Concept of seed 1.Concept of seed certification
cemﬁcangn, . 2. Fundamental Principles of seed certification Lecture &
3 fundamental principles Di . 1
and pre-requisites of [3.Prerequisites of seed certification with special reference to 1scussion
seed certification  [potato crop
1. Soil properties and fertility
1.1. Soil physical properties
1.2. Chemical properties
. 1.3. Biological properties
Elements of soil - e p Lecture &
4 o 1.4.Soil fertility and crop production. . . 1
fertility - — Discussion
2. Soil pH and liming
2.1. Soil acidity and nutrient availability
2.2. Soil pH and its impact in disease management
L |2 2.3 Soil liming
1. Soil organic matter and soil microbes
2. Soil organic matter and soil fertility
) . Lecture &
5 Soil Organic matter . . 1
. . . . s Discussion
3.Importance of soil organic matter in plant nutrient availability
| 4. Microbial activity in soil
Nutrient 1. Essential elements
6 management for  |2.Function of different nutrient elements 1
seed potato (A)  |3.Deficiency symptoms
Nutrient 1. Soil and nutrient requirement for potato (types of fertilizer) Lecture &
7 management for — — . . 1
2.Concept of IPNS Strategy for fertilizer application (dose, Discussion
seed potato (B) i el
time and method of application)
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Introduction of
planting materials

1. PBS Production Technology

1.1.Basic Concept of PBS Production

1.2.Tissue culture and virus elimination technology

1.3.Basic standards (Laboratory and Screen/glass house)for
PBS Production

Lecture &
Discussion

Indicators stages
and criteria of
quality potato seed

1. Criteria of quality seed

1.1. varietal purity,

1.2. Virus-free seed,

1.3.Free from other diseases and insects,

1.4. Proper size,

1.5. Proper Sprouted

2. Seed tuber Preparation before Planting

2.1. Seed treatment (Scab, Rhizoctonia , Late blight etc)

2.2. Sprouting, desprouting

3. physiological Stages and management of seed tubers

3.1.Dormant stage

3.2.Apical dominance

3.3.Multiple spouting

3.4. Senile age

Lecture &
Discussion,
Exercise

Field Visit

1. Visit to a nearby PBS production based tissue culture
laboratory

2. Visit to a nearby PBS growing facility (Screen house, Glass

house etc)

Field Work

Propagation using
true potato seeds
(TPS)

1.Introduction

1.1. History and importance of TPS technology.

1.2. Status of TPS use in Nepal

2. Techniques of utilizing TPS for seedling tuber production

2.1. Male and female lines used for TPS Production

2.2. Principle of Crossing potato lines for hybridization

2.3. Seed production using TPS

Lecture &
Discussion

Understanding the
general physiology
of potato

1. Introduction

1.1. Definition

1.2. Plant parts

2. Terminologies

2.1. Day length

2.2. Physiological age of tuber

2.3. Plant density

2.4. TPS

2.5. PBS

3. Growth stages

3.1. TPS seedling

3.2. Tuber plant

3.3. PBS

3.4. Growth stages of the potato crop

4. Plant fact

4.1. Physiological factors

4.2. Environmental factors

5. Yield fact

5.1. Physiological factors

5.2. Environmental factors

Lecture &
Discussion

Understanding
Potato Cropping
Practice

1. Land preparation

2. Seed: size, rate & spacing

3. Manure and fertilizer

4. Cropping pattern

5. Planting methods
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Lecture &
Discussion




. Earthing-up and weeding

. Water management

potato insect pests

6
7
. 1. Types of potato varieties available in Nepal Lecture &
14 Potato varieties - — — Discussion,
| 2. Varietal characteristics of potato varieties demosntration
1. Diseases in relation to clean potato seed production
2. Types of Disease (abiotic and biotic)
Introduction to ; ; ;
- 3. Disease epidemics Lecture &
jor diseases [ o o and local nfection. Di ¢ i
. Terminology (Systemic and local infection, Disease Discussion
of potato . . . . . L
incidence, severity, etiology, disease epidemic, inoculums, host
resistance, susceptibility, systemic and contact fungicides)
| 5. Quarantine disease
1. Visual/Microscopic observation of disease sample (Late
blight, Black scurf, 'powdel"y scab, Wart, Fusarlgm dr'y rots, Discussion
. . |Stem rot and Verticilum wilt, Brown rot/Bacterial Wilt,
16 Disease observation lackleg/Sofl b Ri &
Blackleg/Soft rot, Common scab, Ring Rot) Excercise
2. Disease indexing in seed potato samples (Black Scurf,
powdery scab, Brown rot)
‘or fungal 1. Distribution, Losses and host range
. Major funga 2. Symptoms and nature of damage
diseases of Potato 3 Causal oreanism
(Late blight, Black g
4. Sources of inoculums Lecture &
18 scurf, Powdery scab, - — - . .
. 5. Conducive conditions for disease development Discussion
Wart, Fusarium dry - —
6. Dissemination
rots, Stem rot and 7D .
Verticillum wilt) | —50a5¢ €ycle
8. IDM options
1. Distribution, Losses and host range
Major viral diseases |2. Symptoms and nature of damage
17 of potato (PVY,  [3. Mode of transmission Lecture &
PVX, PVS, PVM, [4. Conducive conditions for disease Discussion
PVA, PLRV) 5. Sources of inoculums
|| 6. IDM options
1. Distribution, losses and host range
Major Bacterial ~ |2- Symptoms and nature of damage
diseases of potato 3. Symptoms and nature of damage
19 (Brown rot/Bacterial [4. Causal organism Discussion
Wilt, Blackleg/Soft |5. Conducive conditions for disease development & Exercise
rot, Common Scab, [6. Dissemination
Ring Rot) 7. Disease cycle
8. IDM options
1. Measurement of diseases (severity and incidence) of potato
crop.
) Lecture &
20 Severity and Discussion.
incidence of disease [2. Collection, handling of disease samples of the potato crop. Exercise ?
2.1. Observation and scouting method
. 2.2. Handling of disease sample
1. Major insect pest of potato
. 2. Vector (aphids, thrips, White fly, leaf hoppers)
Introduction to - . - -
. 3. Foliage damaging insect (Helicoverpa , semi-looper,
2 insect pests Spodopt <ato leaf miner fl Lecture &
associated with the |2224oPLera, po‘a 0. caf miner fly) - Discussion
4. Tuber damaging insect (potato tuber moth, White grub, red
potato crop
ant, cut worm)
5. Quarantine insects
Biol t f |1. Biolo,
2 domage of major |7 Damage symptom oFher Lecture &
g ) : £C Symp Discussion

3. Damage symptom of foliage
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23

24

10

Ecology, nature

1. Ecology

of damage, and

2. Movement/Migration

management of vector]

3. Damage symptom of vectors

(aphid) Biology

4. Management of vector insect

Lecture &
Discussion

1. Management methods

1.1. Mechanical method

1.2. Cultural method

Management

Host plant resistant

methods of major

1.3. Biological method

potato insect pests

1.4. Chemical cathode

and handling
equipment

2. Preparation and application of materials for management of
major potato insect pests

2.1. General knowledge of plant protection equipment on safe
use of chemical/ botanical insecticides

Lecture &
Discussion,
Excercise

25

26

27

11

1. Monitoring trap

1.1. Introduction of monitoring traps (Yellow pan trap, Yellow
sticky trap, pheromone trap,

1.2. Importance and use of traps

Introduction to
insect monitoring

2. Insect monitoring, trap installation and collection, killing,
labeling, preservation and permanent storage and curation of
the collected specimens

and use of insect

2.1. installation and observation procedure of traps

traps

2.2. Collection methods

2.3. Killing and temporary storage

2.4. Dry and wet preservation

2.5. Labeling of specimens

1. 2.6. Permanent storage and curation (Types of collection,
Curating a collection)

Lecture &
Discussion,
Excercise

1. Introduction to abiotic stress

2. Differentiating abiotic stress with disease

Abiotic stress during
potato production

3. Most frequently observed abiotic stresses in potato crop
(Frost damage, herbicide damage, chilling injury, non-sprouting
and late sprouting tubers, etc)

Lecture &
Discussion

(Black heart, dry rot etc)

Physical disorders in

2. Storage environment and quality of potato

potato storage

3. Abiotic stress during storage (fluctuating temperature,
leakage of cooling gases like ammonia, humidity etc.)

4. Undesired sprouting

Lecture &
Discussion

28

29

12

1. Introduction

Seed plot technique

1.1. Importance of seed plot technique in seed production

2. ldentification of potato virus transmitting aphids and its
importance in seed production

2.1. Types of viruses

2.2. Virus transmission process

2.3. Aphid control

3. Monitoring aphid population

3.1. Leaves counting method

3.2. Yellow pan tray method

Lecture &
Discussion

Different methods of
quality seed
production

1. Clonal selection (Negative selection)

2. Mass selection (Positive selection)

3. Stem cuttings

4. Sprout cuttings

5. Tissue culture method

Lecture &
Discussion

1. Healthy seed, healthy land and suitable climate

2. Special technique for seed production

VIET ST, AVHINT TET ATATATAT [T g | 954
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Important points to
be considered in
seed production

2.1.Croup rotation

2.2.Use of balance fertilizer

2.3.Use of proper sprouted tubers

2.4.Use of proper sized tubers

2.5.proper irrigation

2.6.Surrounding crop types

2.7.proper grading of harvested tubers

2.8.Disease and pest control

Lecture &
Discussion

Roughing, haulm
pulling and
harvesting

1. Rouging (Introduction, importance, timing)

2. Haulm puling ( Introduction, importance, timing)

3. Harvesting, post-harvest handling and storage and storage

Lecture &
Discussion

Field Visit

Seed production plot visit

Field Work

Guiding policies and
legal instruments in
seed sector

1. National Seed policy

Seed Vision

3. Seed Act and Regulations

4. Seed Certification Guidelines

Lecture &
Discussion

34

35

36

14

Seed Quality
Assurance System in
Nepal

screen/glass house)

2. Virus testing (Institutions and authority)

Potato virus testing protocol (PLRV, PVY, PVX, PVM and
PVA)

Lecture &
Discussion

Steps in Seed
Certification/scheme

. Determining eligibility of the varieties

. Application for certification

. Verification of seed source

. Field inspection

. Final inspection(1 inspection)

. Field and seed standard

. Store inspection

1
2
3
4
5. Preliminary inspection(2-3 inspections)
6
7
8
9

. Seed/leaf sampling

10. Laboratory testing

11. Bagging, Tagging

12. Record Keeping and documentation

Lecture &
Discussion,
Exercise

Minimum physical
Facilities for the
seed certification

. Legal instruments

Human resources

. Physical infrastructures

. Laboratory facilities

. Logistics

Lecture &
Discussion

37

38

39

15

Basic Concept of
Potato Storage

. Introduction of Storage

. Storage losses

. Evaporation

. Respiration

. Sprouting

O’\’Jl-‘kwl\)b—t’\ll-‘;b)!\)»—-

. Fungi and bacteria

Factors consider while growing processing potato and storage

Lecture &
Discussion

Methods of potato
storage

1. Conventional storage

2. Rustic store

3. Cold Store

Lecture &
Discussion

Potato Processing

1. Definition of processing

2. Processing qualities:

2.1. Tuber shape

2.2. Eye depth

2.3. Tuber colour

2.4. Dry matter

Ve | IRET i, AvbINT ToT Aeeiarct! e @og

Lecture &
Discussion




2.5. Specific gravity

2.6. Reducing sugars

1. Quality of potato produced in India and Nepal

40 Potato chips and  |2. Quality standard specification for processing Lecture & 1
16 French fries 3. Effect of varieties on chips and fries quality parameters Discussion
4. Overall acceptability
[41] Field Visit (Half Day)|Visit to potato cold storage, rustic storage Field Work
Total 42
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Training Curriculum

TS FEAT qAT GRETUT Feg it weueRn Ramfa afafaant ffa 209k /03/93 F frutgate feawa

Training Title: Farmers Level “Potato Seed Production Training”
Training Duration: 6 Days

Training objectives: By the end of the training the participants will be able to

* Prepare a plan for production and marketting seed potato

» Manage diseases and pests in seed potato production

* Execute seed certification procedures for different standards of seed potato

* Produce quality seed potato and make them available for marketting

* Describe with various varieties of potato along with their unique characteristics

Target group: Seed Potato Grower (Farmers)
Class per day: 4
Class Duration: 90 Minutes

Delivery Session
S.N|Da Session Topic Sub-topic
y P p Method | Theory | Practical
Tsﬂ?{ 3“@ _qc\?q_ o JH[dd [l [egHb b HdATT D] Eﬁ? 3“?\'1; Lecture &
1 . o JTUET TqAT ANTHT AT, . . 1
NCRICIR LR Discussion
: « T AT AS ATTAT Hed AETg,
EEIEIRESIS iy « A3 ATTH TITNT TAT G AT FTET,
TAT TSR
2 , o T AT ICNEA qAT AAEHLE FHEH Lecture & 1
AN FEINT = < Discussion
o TR /GEHTAHT I,
g fae
! o GHE & U1 G
ESIEIR o ATTEATAHT AR ITIH AT TAT W(HA,
3 JEHETHT AR [o ATHET WAET AN FUTH AU 5T, T8T ;‘?Ct“re,& 1
1Scussion
TR GAE (R q9T AAHT HA A
EFEIS] oS3 AT IAEAHT AN Frgm,
4 JCHEAHT T T |o AT TAHT AN AF S e g’cmre,& 1
1Scussion
AN fram [ S ATATE g T fEm
o JATHT IHET TAT Tl HUHT ATTH ST
ATIPT WAee T Lecture &
5 EEIRREEINEREGIEa S 1
e fagar Discussion
THAT AT | g
o T ATTH! IR FIHT HRUEE
6 £I5E2 NS AR oS AT FTATRTDRT ZHHAT AL ZI8T Lecture & |
qAqT Yiqedqra  [eaaear Discussion
) .?:ﬂt{ HE%QN"I*I ATCHT \ﬂl"lcbla
EEE « T e R o,
7 JEqEAET A Lecture & |
o« FUHEIAT g Toe sqawdm Discussion
R wie Bl

Vo | vIfger 8T, AvVaTYT oT AATaT! fawTe B




A3 AAHT TRET

o fafie T A9 arg yAfier o gard

8 T AR [Spar Rt e © wR g g [Lecture &
. Discussion
Jdlqd HUITS Tlfi:q?f RGO RIRERSTEALARIEEAN
ST qad,
. =
Eﬁ? ST ST THT TFf\ﬁ STl
9 a ,ﬁ?"é' T[T _ L) > . L(?Ctureb&
PRATHATIEGHT STCHT SAHHN] Discussion
o Tl TopRmaT 19 s (Tps, pBS)T fareToar
AFATIHT TR T [ e 2 S Lecture &
10 = . .
TOTE o AT ATTHT FHR ATARHT URAR Gl Discussion
EIREALU
o T3 AT IAEHT A= =0T ATATH
. A3 AT IHETAT [@reraea, FART &, Ao o, Lecture &
QrAAed A [¢ICNET & A3 ATH! TITEAHT Frerdcasl Discussion
EEIE]
o IRET qAT BTN GRT TR QT A,
AT qr Bew
12 TRAT (Roughing |* <RI 4T BIeH IR T ITIH FHA Igfsctﬁzi‘o&n
and Haulm Pulling) |® AT q47 2TeA Nl e &l T &I JeTIcH
kgca
AAH! Tqa
- - LRINELICRIER 3 e (33 1, Tl Lecture &
13 AT A= . .
ATLT BT qiee™, T T qAT SqIEAIT Discussion
TAT ST g
ATIHT TG |o ATIHT GHT] T M AT (AT,
14 e W= |G 2TE G Heeaqul FTEeE AET & Ilfcmre.&
1SCuss1on
qAT YA R [l AT 96 T4 Sqaema=
AIHT TG |o AT AT ICHEAHT HHAT AT TG
15 FRECH! Team  [FRee (@ HiHar, A, A, e wwE, Igfcmre,&
1SCusSs1on
T AT | [GH ATENBT W=, ST T AT Sqae T
ATH TG (o AT AT WISRUTHT HHAT AR THE
16 FRECH! U= [FREE (S FI, Ad)FT e, e =6 Ee_cmre,&
1SCussion
TAT SFTAIT R [T eI
o SUTTH [GTaHH] AT @oal g ATedd
ERCGIREIEEaL
A3 A G, o AT WA RN ST GHIHT UhA T Lecture &
17 FIRT T LGRS Discussion

o« TIHT ATTATS TN T AT T FIRITET
FIEIEE
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AT AT AN AEIH AR e,
" A3 A U o a1 U T aRETEE, Lecture & |
T AHST |0 S AT AUSRUHT AN ATAIAH IITTH Discussion
RIEAE LD IR E]
o T ATIH! USR] TATT,
o F T AT AT AUER,
o A9 AT TSR o SHAUSRUMAT S AT WIS, Lecture & |
AT Discussion
o TR TRFAITT A1 AT WUSRUIET T,
AT ITARAT T97 AR T a6 fAmaee
: o ATIH! YA,
20 « A3 o g, Lecture & 1
TEHT AT S S _ Discussion
o TR o SERIEEISED MERRIE
ftheg sEee =
AT A ITNET WEEH! AHH heg THT  [Field Work
21 T
Total 20
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e 7. ¢ 91578 T(PVA)
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P

ST e ey ook . e
ferr 7. < 37zt ar & fyg=ra T (Bacterial wilt or Brown rot) FHIT
JITATE IET [T ST T &R R afgs creor

J. ¢o TRl BaleT STUaTiTaAr @€+ (Blackleg/Soft Rot): F93T A&
GRIT fe&aTT QG STeTvT GTTHT JfE &Te7v], e RIETrTaT e areTor
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Kidney-shaped | - -
fera 7. ¢v STTGaMTR TR Ay [aF 7. o< @-TMHT TG THIEE o

s

AW

e 7. 9% WWTI%?T#(Cracking) ferT 7. 20 @&t 37g (Chaining):
RTRET GITg, ARHIYT a7 AwATATcH fadrey e 1949

B SECOND GROWTH



fer 7 29 1A gg (Black Heart)

ferT 7. °3 SAT=afeh gar fer 7. 2% fafert aor fpfsr $0
(Internal sprouting) (Chilling and freezing injury)

-

e 7. 24 @Bl gz fer 7. 2¢ 3717 Ry @ &TT
(Hallow heart) (Internal Brown Spot)
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