g]kfn s[lif cg";Gwfg kl/ifb\ 
kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, j}!flgs Knf)^ Kofyf]nf]hL pk;d'x P;=1_

j}!flgs Knf)^ Kofyf]nf]hL pk;d'x P;=1 :t/sf] v"nf k|ltof]lutf b"O{ efudf x"g]% . efu klxnf]df lnlvt k/LIff / efu b"O{df cGt/aftf{ . lnlvt k/LIff b]xfo cg";f/ ljifox¿df cfwfl/t x"g] % . v"Nnf k|ltof]lutfsf] k')ff{° 100 / k/LIff ;do b"O{ #)^f x"g]% . 

pQm kbsf] nflu Go'gtd of]Uotf ;DalGwt s[lif ljifodf :gftsf]Q/ pkflw k|FKt u/]sf]x"g" kg]{% . 

lnlvt k/LIffsf cfwf/x¿ 

efu-Ps

	qm=;+
	ljifo
	k')ff{°
	k/LIff k|)ffnL
	k|Zg ;+Vof
	c° ef/

	1
	;DalGwt ljifosf] cfwf/e't !fg
	50
	j:t"ut jx"pQ/ j:t"ut %f]^f]pQ/
	40 

5 


	40

10

	2
	;DalGwt ljifodf ePsf k|ljlwx¿sf] gjLgtd !fg
	25
	ljifout 

%f]^f]%f]^f] pQ/
	5


	25

	3
	;DalGwt ljifodf ;d:of ;dfwfg
	15
	ljifout nfdf] pQ/
	1 
	15

	4
	g]kfn s[lif cg";Gwfg kl/ifb\;¤u ;DalGwt ljifosf] !fg 
	10
	ljifout pQ/
	1


	10


b|i^JoM
-1_ :jLs[t kf&\oqmd adf]lhd lnOg] lnlvt k/LIffsf] plt)Ff{° 50 k|ltzt x"g] % . kbk'lt{ ;ldltsf] sfo{ljlw 2061 adf]lhd lnlvt k/LIffaf^ %gf}^ x"g] pd]b\jf/x¿nfO{ efu b"O{sf] cGt/aftf{df ;fd]n u/fOg] % . v"nf tk{m cGt/aftf{sf] k')ff{° 30 / z}lIfs of]Uotfsf] c° 10, s[lt 5 / cltl/Qm pkflw 5 c°sf] x"g]% . cGtaftf{df ;kmn x"g 50 k|ltzt c° k|fKt ug"{ kg]{% .
-2_
j:t"ut / laifoutsf] pQ/ k"l:tsf leGbfleGb} x"g ;Sg]% . k/LIff ;dfKt ePkl% k|Zgkq / pQ/k"l:tsf b"j} lkmtf{ ug"{ kg]{% .

-3_
kf&\oqmddf ;dfj]z ePsf ;a} kf&\of+zx¿af^ oyf;+ej k|Zg ;f]lwg] % .

-4_
kf&\oqmddf h];"s} n]lvPsf] ePtfklg kf&\oqmddf k/]sf P]g lgodx¿ k/LIffsf] ldlt eGbf 3 dlxgf cufl* ;+zf]wg ePsf] jf ;+zf]wg eO{ x^fOPsf jf yk u/L ;+zf]wg eO{ sfod /x]sfnfO{ o; kf&\oqmddf k/]sf] ;+´g" kb{% .

-5_
kf&\oqmd ldlt 2060 a}zfvkl% k|sflzt lj!fkgb]lv nfu' x"g]% .

efu-b"O{

-s_
cGt/aftf{ - k')ff{° 30   


-v_
z}lIfs of]Uotf - k')ff{° 10


-u_
cltl/Qm pkflw 5 / s[lt 5
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Sub Faculty - Plant Pathology
1. Introduction

1.1. Meaning and concept of plant pathology,

1.2. History of plant pathology,

1.3. Importance of plant pathology,

1.4. The nature and concept of plant diseases,

1.5. Causes of plant diseases,

1.6. Classification of plant diseases,

1.7. Symptom and signs produced by different plant pathogens, and other disease causing agents, and

1.8. Plant disease diagnosis and identification – Koch's postulate.

2.  Plant pathogens and other plant disease causing agents

2.1. General characteristics (morphology, nutrition, reproduction), isolation, purification, taxonomy, nomenclature, classification of different fungi, bacteria, bacteria-like organisms, and mycoplasmas or mycoplasma like organisms,

2.2. General characteristics (morphology, nutrition, anatomy), isolation, taxonomy, nomenclature and classification of nematodes,

2.3. General characteristic (morphology, chemical composition, ultrastructure), isolation, purification, architecture, multiplication, transmission, serology,  classification, nomenclature or grouping (cryptograms) of virus, viroid and virus like organisms, and  

2.4. Characteristics of non-infections plant disease-causing agents (Environments, nutrients, pollution, improper agricultural practices, etc.)

3. Parasitism and disease development

3.1.  Parasitism  and pathogenicity, 

3.2.  Host range of plant pathogens, and 

3.3.  Stages in development of diseases (Disease cycle):

3.3.1.
Inoculation,

3.3.2.
Penetration,

3.3.3.
Infection,

3.3.4.
Growth and reproduction (multiplication) of the pathogens,

3.3.5.
Dissemination (Dispersal) of the pathogens, and  

3.3.6.
Pathogen survival (over-wintering/over-summering ) of pathogens.

4. Mechanisms of infection by plant pathogens

4.1. Mechanical forces by pathogens,

4.2. Chemicals,

4.3. Enzymes,

4.4. Toxins (host specific and nonspecific), and 

4.5. Growth regulations (Auxin, Gibberellins, Cytokinin, Ethylene, Polysaccharides etc.

5. Effects of plant pathogens on host physiology

5.1. Effects on structure, growth and reproduction of the host,

5.2. Effect on host photosynthesis,  

5.3. Effect on host respiration, and  

5.4. Effects on translocation of water and nutrients in the host plant.

6. Defense mechamisms of host plants to plant diseases

6.1. Structural defense and 

6.2. Biochemical defenses .

7. Effects of environment on plant disease development

7.1. Temperature, 

7.2.  Moisture,

7.3.  Wind,

7.4.  Light,

7.5.  Soil pH,

7.6.  Host plant nutrition, and 

7.7.  Other environmental factors.

8. Genetics and plant disease

8.1.  Genetics systems in plant pathogens,

8.2.  Genes and compatibility factors in plant pathogens, 

8.3.  Mechamisms of pathogen variability, 

8.4.  Host-pathogen interfaces,

8.5.  Gene for gene concepts,

8.6.  Nature of resistance, genetics of host resistance, tolerance, etc., and

8.7.  Breeding for disease resistance. 

9. Plant disease epidemiology, disease forecasting and crop losses

9.1.  Development of plant disease epidemiology,

9.2.  Elements of plant disease epidemics: host, pathogen, environment, diseases, etc., 

9.3. Temporal and spatial analysis of epidemics: Infection rates and 

        disease progress curves, 

9.4. Forecasting of plant diseases and their epidemics,

9.5.  Simulation models of plant diseases, and

9.6. Plant disease measurement and crop loss assessment.

10.  Principles and methods of plant disease control

A. Principles: 

10.A1. Avoidance of pathogens

10.A2. Exclusions of inoculum,

10.A3. Eradication of pathogens,

10.A4. Immunization,

10.A5. Protection measures, and 

10.A6. Therapy

B. Methods

10.B1.  Regulatory method,
10.B2.  Cultural  method,

10.B3.  Biological method,

10.B4.  Physical method,

10.B5.  Chemical (Pesticides) method, 

10.B6.  Host resistance, and 

10.B7. Integrated disease management.

11.  Pesticides in plant disease control

11.1.  History, classification and nomenclature of pesticides, 

11.2.  Major pesticides and their formulations,

11.3.  Evaluation of pesticides in the field and the laboratory, 

11.4.  Mode of action, compatibility and pyhtotoxicity of pesticides,

11.5.  Application methods of pesticides,  

11.6.  Appropriate pesticide application equipments and auxillary spray materials,

11.7.  Factors affecting the field performance of pesticides,

11.8.  Safe storage and handling of pesticides, and

11.9.  Antidotes and other precautionery measures while handling pesticides.

12. Laboratory equipments and chemicals used in plant pathology

12.1.  General and specific equipments and machineries used in plant pathology,

12.2.  General and specific glass-wares used in plant pathology,

12.3. General and specific media to grow fungi, bacteria and other plant pathogens, and     

12.4.  Common and specific cleaning, sterilizing, preserving, fixing, staining and other chemicals used in plant pathology.

13.  Laboratory and field techniques in plant pathology

13.1.  Survey, collection of disease specimens and methods of disease recording,

13.2.  Disease specimen preservation and cataloguing,

13.2.  Dis-infection, sterilization, culturing, maintenance and other lab-techniques in plant pathological studies, and

13.4.  General disease diagnosis techniques.

14.  Economic importance, distribution, disease symptoms, causal agents, disease cycle, predisposing factors of disease developments and adopted control measures of nationally important diseases of major crop plants caused by

14.1.
Fungi,

14.2.
Bacteria, Bacteria, like organisms and Protozoa,

14.3.
Viruses, Viroids, Mycoplasmas and Mycoplasma like organisms,

14.4.
Nematodes,

14.5.
Phanerogamic parasites or higher parasitic plants, and

14.6.
Environmental factors and physiological disorder

15.  Seed pathology 

15.1.  Seed borne diseases and their significance and

15.2.  Seed health testing for fungi, bacteria, viruses and nematodes.

16.  Storage fungi and mycotoxins

16.1. Mycotoxigenic fungi,

16.2. Major classes of mycotoxins, and 

16.3.  Mycotoxin in human beings and  animals (mycotoxicoses)

17.  Mushroom 

17.1. Survey, collection, identification and preservation of mushroom species, 

17.2. Spawn production techniques, and 

17.3. Cultivation techniques of common edible (Agaricus and Pleurotus) mushrooms.

18. Mycorrhiza and their uses in plant pathology

19. Bio-technology in plant pathology

19.1. Importance of tissue culture techniques in Plant Pathology,

19.2. Use of molecular techniques in characterization of plant pathogens and host plants for resistance to diseases, and 

 19.3. Other uses of biotechnology in plant pathology. 
20. Statistics in plant pathology

General knowledge of statistical tests, designs, and other techniques to draw inferences for the collected data of plant pathological origins.

21. Project proposal development for plant pathological researches

Major items or contents needed for the development of a sound project document based on NARC project format.

22. General knowledge of Nepal Agricultural Research Council

Its organizations, roles, objectives, importance, major activities, and  linkages with other agricultural and non-agricultural sectors of the country.
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Model Questions: (Plant Pathology, S-1)

Q.1.1. Adult plant resistance is also known as


    (20X 1).

a. Horizontal resistance.

b. Polygenic resistance.

c. Nonspecific  resistance.

d. All of the above statements. 

Q.1.2. Fill up the gaps of the followings:                                          (10X1).


Late blight disease of potato is caused by ________ _________.

Q.1.2. Encircle T for True and F for false for the following statements: (10X1)

T or F. Anguina tritici is a causal organism of a bacterial disease of wheat. 

Q.2.1. Define obligate parasite with an example.


        (5X2).

Q.2.2. Differentiate between powdery  mildew and downy mildew.

Q.3. Describe briefly five different methods to manage late blight      (5X5) disease of potato.

Q.4. Suppose a farmer brings a disease sample of rice to you and     (1X15) asks you for its control measures. How do you proceed to diagnose the disease sample and recommend control measures.

Q.5. What is the role of agricultural research in Nepal? Give some   (1X10) constructive suggestions to make NARC more efficient.
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