g]kfn s[lif cg";Gwfg kl/ifb\ 
kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, al/i& k|fljlws clws[t Knf)^ Kofyf]nf]hL pk;d'x l^=7_

al/i& k|fljlws clws[t Knf)^ Kofyf]nf]hL pk;d'x l^=7 :t/sf] cfGtl/s 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]% . cfGtl/s k|ltof]lutfTds k/LIfsf] nflu eg] k')ff{° 50 / ;do 1 #)^fsf] x"g]% . 
pQm kbsf] nflu Go'gtd of]Uotf ;DalGwt s[lif ljifodf :gfts 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/

	
	
	cfGtl/s
	
	cfGtl/s
	cfGtl/s

	1
	;DalGwt ljifosf] cfwf/e't !fg
	25
	j:t"ut jx"pQ/ 

j:t"ut %f]^f]pQ/
	15

5
	15

10



	2
	;DalGwt ljifodf ePsf k|ljlwx¿sf] gjLgtd !fg
	5
	ljifout 

%f]^f]%f]^f] pQ/
	1
	5

	3
	;DalGwt ljifodf ;d:of ;dfwfg
	10
	ljifout nfdf] pQ/
	1
	10

	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] % . cfGtl/s k|ltof]lutfsf] nflu cGt/aftf{sf] k')ff{° 15, z}lIfs of]Uotfsf] c° 30, s[lt 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_
cfGtl/s k|ltof]lutf tk{m

-1_
cGt/aftf{ - k')ff{° 15

-2_
z}lIfs of]Uotf - k')ff{° 30

-3_
cg";GwfgfTds s[lt - k')ff{° 5
Nepal Agricultural Research Council

Syllabus for Senior Technical Officer (T-7)

Open and internal competition examination

Sub Faculty - Plant Pathology
1.
Introduction: 

Plant pathology and Plant diseases- definition, causes, symptoms and  classification of plant diseases, importance and history of plant pathology, effects of plant diseases on host growth and reproduction, factors affecting disease developments, disease triangle, damages and losses caused by plant diseases, disease cycle, and plant pathological terminologies.

2.
Mycology-  General characteristics of pathogenic fungi, useful and harmful fungi, nutrition, reproduction, dispersal, survival (over-summering/ over-wintering) of fungi, infection process and mechanisms,  taxonomy and classification of fungi, life cycle of some representative fungal diseases like –late blight of potato, club root disease of crucifers, downy mildew and powdery mildew of cereals, vegetables, and fruit crops, loose smut of wheat, black/stem rust of wheat. Fusarium wilt of tomato, and common bunt of wheat.

3. Bacteriology –General characteristics of plant pathogenic bacteria, nutrition, reproduction, infection process, survival, spread, ecology and classification of pathogenic bacteria, predisposing factors of disease causing bacteria, general symptoms and identification of diseases caused by bacteria, and life cycles of some representative bacterial diseases such as - fire blight of apple, soft rot of vegetable, common scab of potato, black rot of cabbage, wilt of tomato and cucurbits, crown gall of apple, and citrus canker, .

3.
Nematology- General characteristics, isolation and extraction, multiplication, nutrition, reproduction, morphology, anatomy of  plant pathogenic nematodes, classification and identification of  some diseases caused by nematodes and life cycles of Root-knot of vegetable crops, soybean and potato cyst nematode, white tip of rice, ear cockle of wheat.

4.
Virology- Introduction and characteristics of virus and virus like organisms, structure, morphology, chemical compositions, multiplication, transmission classification and grouping of plant viruses, identification of plant viruses and virus like diseases- Tobacco mosaic virus, cucumber mosaic virus, Potato virus Y, Bean yellow mosaic virus,  Rice tungro virus, barley yellow dwarf  virus, Tomato leaf curl virus, Citrus tristeza, Maize streak virus, and Cauliflower mosaic virus.

5.
Diseases and characteristics of diseases caused by parasitic plants. Striga, Cuscuta and orobanche

6.
 Diseases caused by non-pathogenic factors- Deficiency diseases caused by nutrition, environmental factors like temperature, oxygen, light, ozone, sulphur dioxide, etc. For example Khaira disease of rice, boron deficiency of cauliflower, black tip of mango, black head of potato, sunscald of pepper, Chlorosis in fruit leaf.

7.
Plant disease diagnosis- Diagnosis technique and methods- Koch's postulate and other methods.

8.
Plant disease management: Principles of plant disease management- exclusion, avoidance, protection, eradication and immunization.

9.
Control methods: Regulatory methods, Physical methods, Cultural methods, Host resistance (types of resistance, nature of resistance, tolerance, advantages of host resistance in the disease control), Biological methods, Chemical methods- (types/groups of pesticides, major pesticides and their formulations, methods of evaluation, modes of action, methods of application, factors affecting pesticide performance, toxicity, pesticide resistance, seed treatment, sprayers and spraying techniques, fumigation, injection, safe storage and handling, precautions and antidotes), and Integrated disease management. 

10. Distribution, losses, symptoms, causal organisms, predisposing factors in the disease development and management and control of the following diseases of major crop plants of Nepal:

10.1.
Rice- Blast, bacterial leaf blight (BLB), sheath blight, brown leaf spot, false smut, foot rot, tungro virus, Khaira disease.

10.2.
Wheat- Leaf rust, yellow rust, foliar blight, loose smut, common bunt, Karnal bunt, powdery mildew. 

10.3.
Maize- Turcicum blight, Southern leaf blight, banded leaf and sheath blight, ear rot, cob rot, stalk rot, downy mildew, common smut and head smut.   

10.4. Vegetables- Bacterial wilt of potato and tomato, late and early blight of potato and tomato, wart of potato, soft  rot and brown rot of potato, root-knot nematode of solanaceous crops , leaf curl of tomato and pepper, Phytophthora blight of pepper, back rot of cabbage, club root of crucifer, white rust of crucifer,  Alternaria leaf spots of broad leaf mustard, damping off crucifers, downy mildew of cauliflower and cabbage,  Turnip mosaic virus of broad leaf mustard,  Phomopsis blight and foot rot of brinjal, Cucumber Mosaic Virus in pepper and cucurbits, bacterial wilts of cucurbits, purple blotch of onion, downy mildew of onion, powdery mildew and rust of pea.

10.5. Legumes- Wilt, Stemphyllium blight and  root rot of lentil Botrytis gray mold, root rot and wilt of chickpea, bean yellow mosaic, anthracnose and rust of bean, wilt and sterility mosaic of arhar,  Bacterial blight of bean, bacterial pustule and frog eye spot of soybean, mung-bean yellow mosaic virus.

10.6. Fruits- Citrus greening, apple scab, citrus canker, powdery mildews, downy mildew, papery bark of apple, citrus gummosis, Fusarium wilt of banana, mango malformation, peach leaf curl. Citrus decline, and Guava wilt. 

10.7. Oilsed crops- Alternaria leaf spot and  Sclerotinia blight of tori, Striga in tori, downy mildew of crucifers, white rust crucifers leaf spots of groundnut

10.8. Cash crops- Tobacco mosaic virus, charcoal rot of jute, yellow mosaic of jute, red rot of sugarcane, stem gall of coriander, Orobanche in tobacco, angular leaf spot cotton, wilt of cotton, rhizome rot of ginger, leaf spot of turmeric, coffee rust.

10.9. Finger-millet- Blast, Cercospora leaf spot, sheath blight.

10.10.
Barley- Yellow rust, barley stripe, covered smut, powdery mildew. 

11. Seed pathology: Seed borne diseases and their significance, seed health testing of fungi, bacteria, nematodes and viruses.

12.
Laboratory technique:

-General knowledge of laboratory equipments- Microscopes, laminar floor hood, incubators, oven, autoclave, refrigeratror and freezer, centrifuge, other machineries and glasswares.

-Different types of media and their preparation.

-Isolation, purification and maintenance of culture of different plant pathogens.

-Laboratory processes- Cleaning, sterilization, staining, preserving, fixing, and histopathological studies and other disease diagnosis techniques. 

13.
Field techniques: Field survey, collection of disease specimens, methods of disease recording, disease specimen preservation, and cataloguing, field lay-out and design of experiments.

14.
Mushroom: Types of cultivated mushroom, cultivation techniques and methods of cultivation of Agaricus and Pleurotus mushroom species. 

15. Mycorrhiza: Mycorrhiza and their uses in plant pathology.

16. Statistics and experimentation- Experimental designs, tests and hypotheses, mean separation, data transformation, and data analyses by using common statistical packages, drawing conclusion and inferences based on analysis of the data.

17.  Project formulation and report writing- Project formulation based on NARC format, and technical and scientific report writing. 

18.
Nepal Agricultural Research Council (NARC) in General:

General knowledge of NARC, its organization, roles, objectives, mandates, importance, linkages with other organizations, major research activities, major types of researches conducted, recent agricultural statistics, APP related to NARC and agriculture development in Nepal.

19.  Computer knowledge: Basic knowledge applicable to plant pathology. 
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Model Questions

A.1. Tick mark (  /  ) the right answer 





(1x20)

1.Rice blast is caused by  (a) fungus (b) bacteria (c) virus (d) nematode.

2.Hyperplastic is the symptom that involves   

(a)
death of cell  (b) abnormal multiplication of cell (c) failure in the development of  cell  (d) none above

3. Hypertrophy is the    (a) increase in cell number  (b) decrease in cell number (c) increase in cell size  (d) decrease in cell size.

A.2. Circle T for true F for false of the following statements:   

(1x20)

1. The Agrobacterium tumefaciens is a peritricous  bacteria           T or F
2. Stem is a trade name of a systemic fungicide belong to 
      T or F

benomyl group   

3. Karathane is widely used to control powdery mildew.                T or F
B. Compare or differentiate between the following : 


( 2X5)

1. Symptom and sign of plant disease

2. Resistance and tolerance

3. Biotroph and nectotroph

C. Give short answer to following questions




( 5x5)

1. What is Integrated Pest Management (IPM)? Why is 

it important to manage plant disease in sustainable agriculture?

           2. How can we avoid pesticide/fungicide resistance?

3. Describe recent methods of identification of plant viral diseases.

D. Problem solving type of question:





 (1x15)

Citrus greening is a serious problem of Nepal, particularly at the Pokhara valley. It has already devastated citrus plantation at Pokhara valley. What will be your recommendation for the management of citrus decline to rehabilitate citrus plantation of Pokhara valley.

E. About NARC: 








(1x10)
 
What is the role of Outreach Research Division in the agricultural research in Nepal?  Give your constructive suggestions to make outreach research division more efficient than the present one. 
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