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नेपालमा खषेत गररने षिषभनन िालछीहरू  मधये  क्षेत्फलमा आलिुालछीले पाँचौ सथान, कुल उतपादन र खपतमा दोस्ो 
र उतपादकतिमा प्रथम सथान ओगटेको ् । षिषभनन अषभलेखहरू अधययन गदाति नेपालमा आलिुालछीको इषतहास 
२००- २५० ििति परूानो भएको दषेखन् । नेपालको सिैजसो भ-ूभागमा वयिसाषयक खषेत गनति सषकने तथा प्रसोषधत 
पररकारहरूको माग िढ्दो भएकोले आकितिक नगदिेालछीको रूपमा  प्रखयात हुद ै् । आलकुा औधोषगक जातहरूको 
षिकास र प्रसारणगरर सो को वयिसायछीकरण गनने सिुणति अिसर रहकेो तथय हामछी साम ु ् । नेपालको सनदभतिमा 
आलिुालछीको उतपादकति लक्य अनरुुप िढ्न नसकनमुा िछीउआल ुप्रषतसपादन दर नयनू रहन ुर प्रषतसपाषदत िछीउपषन 
पणूतिरूपमा िछीउचक्रमा नआई खायान आलकुो रूपमा प्रयोग िढ्न ु जसता प्रमखु समसया ्न ् । सिसथ गणुसतरछीय 
िछीउआलकुो प्रयोगिाट हालको उतपादनलाई २-३ गणुा िढाउन सषकने षिषभनन अनसुनधानिाट पषु्छी भइसकेको ् ।

िछीउआल ुउतपादन र प्रसारण षिशदु्ध प्राषिषधक दक्षता र सछीप आिशयकता भएको क्षेत् हो । नेपालमा षिगत केषह समय 
दषेख िछीउआल ुउतपादन र प्रसारणमा काम गनति संि संसथा, सहकारछी तथा कृिकहरू िढ्दो रूपमा आकषितित ्न ् । 
जनुरूपमा यस क्षेत्मा लगानछी र उतपादनकतातिको आकितिण िढेको ् तयो अनपुातमा गणुसतरछीय िछीउआल ुउतपादन 
र प्रसारण समिषनध ताषलम तथा सछीप षिकास गरर उतपादनकताति समम प्रदान गनने  र िछीउआल ुउतपादनकतातिको िालछी 
षनरछीक्षण तथा अनगुमन गरर समसया षनदान गनति सकने दक्ष जनशषति उतपादन गरर पररचालन गनति नसकेको अिसथा ् । 
यसले गदाति आलिुालछीको िछीउचक्र  समषुचत रूपले वयिषसथत गनति कषठनाई भएको ् । संि, प्रदशे र सथानछीय तहमा 
कायतिरत कृषि प्राषिषधकहरूलाई  िछीउआल ुउतपादन र प्रसारण समिषनध ताषलम आयोजना गदाति अपनाउनपुनने  सतकति ता, 
षिियिसतकुो ्नौट र ताषलम संचालन षिषधमा थप प्राषिषधक ज्ञान आिशयक भएको दषेखन् । सो समसयालाई 
मधयनजर गददै  आलिुालछी समिषनध केनद्रछीय षजममिेारछी प्राप्त यस केनद्रले  िछीउआल ु उतपादन र प्रसारण समिषनध ताषलम 
मयानअुल तयार गरर प्रकाशन गरेको ्  । यस मयानअुलले  केनद्रमा संचालन हुने अषधकृत र सहायकसतर, प्रदशेमा हुने  
अषधकृत, सहायकसतर, कृिकसतर र सथानछीय सतरमा हुने कृिकसतरछीय िछीउआल ुउतपादन र प्रसारण समिषनध ताषलम 
संचालन गनति सहज हुने आशा गरेको ् ।

यो मयानअुल तयारछीमा ljz]if of]ubfg ug'{ePsf िागिानछी षिकास अषधकृत मध ुसदुन षिषमरे nufot कृषि प्रसार 
अषधकृत प्रषतभा खनाल, कृषि अथति षिज्ञ अषनिा षगरछी, िालछी संरक्षण अषधकृत तोयानाथ जोशछी, िागिानछी षिकास 
अषधकृत सषनदप सिेुदछी र ldqaGw' e§/fO{sf ;fy} सहयोग गनुतिभएका ;Dk"0f{लाई षिशिे धनयिाद षदन चाहान्ु । 
अनतयमा यस मयानअुलले ताषलम संचालन गनने षनकाय, कृषि प्राषिषधक र कृिकहरूको लाषग उपयोगछी हुने् भनने 
आशा एिं षिश्ास षलएको ्ु ।

         बपासदेुब कपाफले
                प्रमखु
         -;x–;lrj_

b'O{{ zAb





ljifo;"rL

क्र.स.ं शबर् ्ेज नं. 

v08 sM clws[t :t/Lo aLp cfn' pTkfbg k|lzIf0f Dofg'cn

१ १. पषृ्ठभषूम १

२ २. िछीउ आल ुउतपादन प्रषशक्षक प्रषशक्षण सामग्छी १

३ ३. यस मयानअुलको उपयोग २

४ ३.१. प्रषशक्षक गाईड (Trainer Guide) २

५ ३.२. ताषलम आयोजकहरूलाई सनदभति सामग्छी ३

६ ३.३. उतपादकको लाषग हातेपषुसतका) Producers Handout) ३

७ ३.४. ताषलम कायतिक्रम योजना सहायता सामग्छी (Training Planning guide) ३

८ Module 1 (Preparation and Sensitization)  ४

९ Module 2 (Soil and Soil Fertility Management)  ६

१०
Module 3: Potato Planting Materials: Selection and Quality 
Assurance

 ९

११ Module 4: Potato Physiology १३

१२ Module 5: Potato Agronomy Concerning Quality Seed Production १५

१३ Module 6: Plant Protection १६

१४ Module 7: Seed Production Technology २६

१५ Module 8: Quality Standard and Certification Scheme २९

१६ Module 9: Post Harvest Technology ३३

v08 vM s[ifs :t/Lo aLp cfn' pTkfbg k|lzIf0f Dofg'cn

१७ df]8\o'n !M aLp cfn' pTkfbgsf] kl/ro ३८

१८ df]8\o'n @M aLp cfn' pTkfbg of]hgf ३९



१९ df]8\o'n #M aLp cfn' pTkfbg k|ljlw ४०

२० df]8\o'n $M /f]u tyf sL/f Joj:yfkg ४१

२१ df]8\o'n %M aLp cfn' vGg] tyf pTkfbgf]k/fGt Joj:yfkg ४२

२२ df]8\o'n ^M lkmN8 e|d0f ४३

v08 uM aLp cfn' pTkfbg k|ljlw æxft]k'l:tsf’’

२३ aLpcfn' pTkfbg tyf Joj:yfkg ४५

२४ aLpcfn'sf] u'0f:t/ lgoGq0f tyf k|dfl0fs/0f ६५

२५ cfn'afnLdf nfUg] /f]ux¿ tyf cfn'sf] ljs[tLx¿ ८५

२६ cfn' e08f/0f ११९

२७ aLpcfn' pTkfbs ;d"x ÷;+:yf kl/rfng १२९

;Gbe{ ;fdfu|Lx¿

२८ ;Gbe{ ;fdfu|Lx¿ १३९

v08 3M cg';'lrx¿

२९ cg'';""rL–!, Training Curriculum १४२

३० cg'';""rL–@, Training Curriculum १४८

३१ cg'';""rL–#, /fli6«o cfn', t/sf/L tyf d;nfafnL  ljsf; s]G› , sLlt{k'/ 
sf7df08f}

१५१

३२ cg'';""rL–$, /fli6«o cfn', t/sf/L tyf d;nfafnL  ljsf; s]G› , sLlt{k'/ 
sf7df08f}

१५३

३३ cg'';""rL–%, /f]u klxrfgsf nflu tl:j/x¿ १५४

३४ cg'';""rL–^ cfn'sf hft klxrfgsf nflu bfgfx¿ १५९



v08 sM
clws[t :t/Lo aLp cfn' pTkfbg

k|lzIf0f Dofg'cn





1/fli6«o cfn', t/sf/L tyf d;nfjfnL ljsf; s]Gb|

१. ्षृ्ठभूशम

नेपालमा करछीि २०० दषेख २५० िितिको इषतहास भएको आल ुिालछी हाल नेपालका ७७ षजललाहरूमा 
नै खतेछी गररन् । आषथतिक ििति २०७६/७७ को तथयांक अनसुार नेपालमा हाल १८८०९८ हकेटर 
क्षेत्फलमा आल ुखतेछी भई िाषितिक रूपमा ३१३१८३० मषेरिक टन आल ुउतपादन भएको ् । उतपादन 
भएको उति पररमाणले नपगुेर यसै ििति २७४३३६ मषेरिक टन आल ु आयात समते भएको भनसार 
षिभागको तथयांक ् । 

िढ्दो जनसंखया, िट्दो खतेछीयोगय जषमन, पोिण सचतेनामा िषृद्ध तथा औित क्रयशषतिमा सधुारका 
कारण आलकुो माग थप िढेर जाने अिसथाका िछीच आलकुो उतपादन िषृद्ध गनति नसके आयातमा 
षनभतिरता िढेर जाने दषेखन् ।  

१५ औ ँपनचििषीय योजना (२०७६/७७-२०८०/८१) ले योजना अिषधमा नेपालमा उतपादन हुने मखुय 
िालछीहरूको िछीउ प्रषतसथापन दर ५५% भनदा माषथ पऱुयाउने लक्ष षलएको ् भने आलकुो उतपादकति 
२२ टन प्रषत हकेटर पऱुयाउने लक्ष राखकेो ् । 

सरकारछी प्रयासमा आलकुो िछीउ प्रषतसथापन, जातछीय षिकास तथा यानत्छीकरणलाई प्रिधतिन गनति कामहरू 
भइरहकेो ् । दताति र उनमोचन षिषधिाट अषहलेसमम आलकुा १६ िटा जातहरू नेपालका षिषभनन 
भागहरूका खतेछी गनतिको लाषग षसफाररस समते गररएको ् । तथापछी आलकुो उतपादन अपेषक्षत 
मात्ामा िषृद्ध हुन सकेको ्ैन । आलकुो उतपादन तथा उतपादकति िषृद्धका लाषग गणुसतरछीय िछीउ 
आलकुो षिकास तथा िछीउमा कृिकको पहुचँ षिसतार गनने र आलिुालछीमा काम गनने कृषि प्राषिषधक र 
कृिकहरूको ज्ञान, सछीप र क्षमता अषभिषृद्ध गनुतिपनने आिशयकता ् । यस आिशयकतालाई मधयनजर 
गरर यस ताषलम मयानअुललाई तयार गररएको ् ।

संषियता लाग ुभएपश्ात तछीन तह (संि प्रदशे तथा सथानछीय तह) का सरकारहरूले ्ुट्टा ्ुटै्ट रूपमा 
कृषि षिकासका कायतिक्रम संचालन गररराखकेो सनदभतिमा षिषभनन तहमा संचालन हुने प्राषिषधक 
तथा कृिक क्षमता अषभिषृद्ध कायतिक्रमहरूमा एकरुपता लयाउन ताषलम संचालन समिषनध सनदभति 
सामग्छीक आिशयकता महसशु भएको ् । यसै आिशयतिालाई मधयनजर गददै संि सरकारका षिषभनन 
आयोजनाहरू, प्रदशे सरकारहरूका षनकायहरू तथा सथानछीय तहाका कृषि शाखा लगायात अनतराषट्रिय 
र राषट्रिय सतरका गैह्र सरकारछी संसथाहरूले िछीउ आल ुउतपादन प्रिधतिन गनने खालका कायतिक्रमहरूमा 
कृिक क्षमता अषभिषृद्ध गनति यो सामग्छी सहयोगछी हुने अपेक्षा गररएको ् ।

२. बीउ आलु उत्पादन प्रशिक्षक प्रशिक्षण सपामग्ी

यस मयानअुल दईुिटा भाग (themes) मा तयार गररएको ् पषहलो अषफसर िा graduate level 
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agriculture technician तहको प्रषशक्षण सामग्छी, दोश्ो कृिक सतर प्रषशक्षण सामग्छी । 

यस मयानअुलमा उललेषखत मोड्यलु र षिियिसतहुरू आल ुिालछीको  िषृदि र षिकास चक्र अनसुार 
राषखएको ्  तसथति, प्रषशक्षण सत्को समयमा एउटै क्रम पछयाउन ुपनने हुन् । यो मयानअुल प्रषशक्षकहरूको 
प्रषशक्षण िा उतपादकहरूको समभाषित प्रषशक्षकहरूको प्रषशक्षण िा प्रतयक्ष रूपमा उतपादकहरूको 
प्रषशक्षणको लाषग प्रयोग गनति सषकन् । प्रतयेक षिियिसतकुो लाषग प्रषशक्षकको प्रषशक्षक िा प्रषशक्षकले 
प्रसतषुतको लाषग नयनूतम १५ षमनेट र प्रश्न उत्तरको लाषग नयनुतम १० षमनेट ्ुट्याउन ुपनने हुन् । 

ताषलमको प्रभािकाररता मापनको षनषमत, ताषलम अषि र पष् उहछी प्रश्नािलछीको प्रयोग गरर षलषखत 
परछीक्षा माफति त सहभागछीहरूको ज्ञानको मलूयाङ्कन गनति  प्रषशक्षकहरूलाई प्रोतसाहन गररन् । 

३. ्स म्पानुअलको उ््ोग 

प्रषशक्षणलाई सषजलो िनाउनको षनषमत यस पाठ्यक्रमलाई प्रषशक्षण सामग्छीहरूको पणूति सेटको रूपमा 
तयार गनतिको षनषमत अषधकतम प्रयास गररएको ् । िछीउ  आल ु उतपादनका षिषभनन पक्षहरूलाई 
मधयनजर गरर िछीउ आलमुा संलगन षिषभनन सरोकारिालाहरूले  यस पषुसतकालाई  ४  षकषसमका 
प्रषशक्षण सामग्छीको रूपमा प्रयोग गनति सकने्न जसले एकाषतर प्रषशक्षकहरूको ताषलमलाई सहज 
िनाउन र अककोतफति  उतपादनकतातिहरूको ताषलममा प्रयोग गनति मदित गदत्ि  ।

१)  प्रषशक्षक गाईड (Trainer Guide)
२) ताषलम आयोजकहरूलाई सनदभति सामग्छी (Reference Material)
३) ताषलम संचालक एिं उतपादनकतातिको षनषमत हातेपषुसतका (Producer Handout)
४) ताषलम कायतिक्रम योजना सहायता सामग्छी (Training Planning guide)

३.१. प्रशिक्षक गपाईड (Trainer Guide) 

प्रषशक्षक गाईडको रूपमा यस पषुसतकाले तछीन प्रमखु भागहरू समािेश गदत्ि : 

क) पाठ्यक्रम षसंहािलोकन 
ख) षिसततृ षिियिसतहुरू सषहत प्रषशक्षण मोड्यलुहरू 
ग) पररषशष्हरू  । 

पाठ्यक्रमको अिलोकनले प्रषशक्षण पाठ्यक्रम र प्रषशक्षणको लाषग प्रयोग गररने सिै सामग्छीहरू प्रसततु 
गदत्ि  । गाईडको दोस्ो अशंमा प्रषशक्षकहरूका लाषग षनदनेशनहरूसँगै प्रषशक्षण मोड्यलुहरू समािेश 
हुन्न ्। अषनतम भागमा पररषशष्मा उषललषखत षिियिसत ुअनसुार सहभागछीका लाषग सझुाि सषहतका 
प्रश्नहरू र िर लैजाने संदशे (Take Home Message) समािेश ्न ्।
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३.२. तपाशलम आ्ोजकहरूलपाई सन्दभ्ष सपामग्ी 

षिषभनन सतरमा िछीउ अआल ुउतपादन प्रिधतिनसँग समिषनधत ताषलम कायतिक्रम आयोजना गनतिका लाषग 
ताषलम अिषधको षनधातिरण, ताषलमका षिियिसतकुो चयन आदछीका लाषग यस सामग्छीलाई उपयोग 
गनति सषकन् । यस सामग्छीमा संलगन दईु भाग (themes): पषहलो अषफसर िा graduate level 
agriculture technician तहको प्रषशक्षण सामग्छी, दोश्ो कृिक सतर प्रषशक्षण सामग्छीहरूलाई ताषलम 
कायतिक्रम लाभग्ाहछीहरूका षसकाई आिशयकता अनसुार खणडछीकृत गरछी ्ोटो अिषधका ताषलम 
संचालन गनति समते प्रयोग गनति सषकन् । 

३.३. उत्पादकको लपाशग हपाते्ुश्तकपा (Producers Handout)

यो पषुसतका िा यसको अशं ताषलम प्राप्त गररसकेका उतपादनकतातिहरूलाई सहयोगछी सामग्छीको रूपमा 
प्रदान गनति सषकने् । यस गाईडमा उतपादनकतातिले िछीउ आल ुउतपादनमा धयान षदनपुनने षिियिसतहुरू 
समािेश गररएकाले सनदभति सामग्छीको रूपमा प्रयोग गनति सक्न । यो पषुसतका ताषलम षलन ुअगािै 
सहभागछीलाई प्रदान गररयो भने ताषलममा सहभागछी नहुने िा िछीचमा ्ोडेर जाने समभािना भएको 
हुनाले ताषलम पश्ात मात् षितरणको लाषग षसफाररस गररन् । यस पषुसतकामा रहकेा षिियिसतलुाई 
आलिुालछी समिषनध काम गनने सरोकारिाला षनकाय िा प्रादषेशक कायातिलय िा सथानछीय तहका कृषि 
शाखाले यस केनद्रको पिूति सिछीकृषत िा सनदभति सामग्छीमा नाम उललेख गरेर प्रकाशन िा पनु: प्रकाशन 
गनति सकने्न ।

३.४. तपाशलम कपा ््षक्रम ्ोजनपा सहपा्तपा सपामग्ी (Training Planning guide)

सषकन् । यस सामग्छीमा संलगन दईु भाग (themes): पषहलो अषफसर िा graduate level 
agriculture technician तहको प्रषशक्षण सामग्छी, दोश्ो कृिक सतर प्रषशक्षण सामग्छीहरूलाई ताषलम 
कायतिक्रम लाभग्ाहछीहरूका षसकाई आिशयकता अनसुार परैु खणडलाई एकै पटक िा खणडछीकृत गरछी 
्ोटो अिषधका ताषलम संचालन गनति समते प्रयोग गनति सषकने भएकाले प्रचषलत खचतिका नमसति अनसुार 
ताषलम कायतिक्रमको िजेट प्रसताि गनति समते यो सामग्छी सहयोगछी हुने अपेक्षा गररएको ् । 

यसका साथै षिियिसतकुो अधययन गरेर आफना समभाषित लाभग्ाहछीहरूको ताषलम समिषनध 
आिशयकता पषहचान गनति समते यो सामग्छीले सहायता गनति सक् ।
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MODULE 1 
PREPARATION AND SENSITIZATION

Learning objectives 

•	 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

Contents Methodology Materials Time Preparation
A) Registration, inaugural and general orientation 60 min

1. Introduction and 
welcoming of 
participants

Name 
registration, 
casual 
greeting 

Banner, 
Register, 
Pen

10 min

2. pre-testing Written test  
with MCQ’s

papers/
samples 15 min Pretested 

questionnaire
3. Expectation 

matching of the 
trainees 

Sharing/
writing 

Board 
marker, flash 
cards

15 min

4. Objectives and 
importance of the 
training course

Lecture/
Group
discussion

Board 
marker, flash 
card

10 min

5. Development of 
code of conduct, 
Roles/responsibility 
and logistics 
supports.

Group 
Discussion/
Lecture

Whiteboard/
newsprint 
paper, 
Marker pen

10 min

B) Importance and scope of seed potato and 
seed certification in potato crop 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
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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 PH, 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 
•	 Soil physical properties
•	 Chemical properties 
•	 Biological properties
•	 Soil fertility and crop 

production. 

Lecture, 
discussion

Whiteboard 
or papers, 
Board 
markers 

45 in

2. Soil pH and liming 
•	 Soil acidity and nutrient 

availability 
•	 Soil pH and its impact 

in disease management 
•	 Soil liming

Lecture, 
discussion and 
demonstration 

Whiteboard 
or papers, 
Board 
markers

45 min

B. Soil Organic matter 90 
min
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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 
2. Soil organic matter and 

soil fertility 
3. Importance of soil 

organic matter in plant 
nutrient availability 

4. Microbial activity in 
soil 

Lecture, 
discussion and 
demonstration

White  
board, 
marker,

90 min 
Collection 
of fertile 
and poor 
soil

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 
6. Function of different 

nutrient elements and 
deficiency symptoms  

Lecture, 
discussion, 
demonstration 

Whiteboard, 
marker 90 min 

Color 
photos/charts 
(deficiency 
symptoms)

7. Soil and nutrient 
requirements for potato 
(types of fertilizer) 

8. Concept of IPNS 
Strategy for fertilizer 
application (dose, 
time and method of 
application)

Lecture, 
discussion, 
demonstration 

Whiteboard, 
marker, 
Fertilizer 
sample, 
nitrate test 

90 min 

9. Soil and nutrient 
requirement for potato 
(types of fertilizer) 

10. 1.4 Concept of IPNS 
Strategy for fertilizer 
application (dose, 
time and method of 
application)

Lecture, 
discussion, 
demonstration 

Whiteboard, 
marker, 
Fertilizer 
sample, 
nitrate test 

90 min 
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Specific outputs

1. Clear understanding of nutrient management in seed potato.
2. PH determination and correction.
3. Determination of soil organic matter and microbial activity in soil.
4. Determine soil texture and water holding capacity of soil.
5. 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                                            
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                            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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2. Criteria of quality 
seed 

•	 varietal purity,
•	 Virus-free seed,
•	 Free from other 

diseases and insects, 
•	 Proper size, 
•	 Proper Sprouted 

Lecture, 
discussion

Whiteboard or 
papers, Board 
markers 

30 min

3. Seed tuber 
Preparation before 
Planting 

•	 Seed treatment (Scab, 
Rhizoctonia, Late 
blight etc)

•	 Sprouting, desprouting 

Practical

Tubers, 
fungicides, 
Boric acid, 
ZnSO4, Acetic 
acid etc

30 min 
Timely 
collection of 
chemicals 
and tubers 

4. physiological Stages 
and management of 
seed tubers 

•	 Dormant stage 
•	 Apical dominance 
•	 Multiple spouting 
•	 Senile age 

Lecture, 
discussion 
demonstration 

Different 
stages of seed 
tubers GAS3, 
Bromoethane 
CIPC 

30 min 
Timely 
collection & 
storage of 
tubers 

B) Field/Lab Visit Full Day

Visit to nearby PBS 
Production Laboratory, 
Screen/Glass House

Observation, 
Discussion Full Day

Specific outputs

1. Understanding of Planting materials (seed) and its classification.
2. Understanding t different stages of seed tubers.
3. 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
•	 History and importance of 

TPS technology. 
•	 Status of TPS use in Nepal 

Lecture, 
discussion 

Whiteboard 
or papers, 
Board 
markers 

30 min

All the field 
materials and 
equipments 
should be at 
training venue 
before the 
session starts. 

2. Techniques of utilizing 
TPS for seedling tuber 
production 

1.1. Seedling tuber 
production in the nursery beds 

•	 Seed and nursery bed 
preparation 

•	 Seed sowing, seedling geometry 
•	 Earthing up, top dressing and 

irrigation 
•	 Pest management 
•	 Haulm pulling and 

harvesting 
•	 Grading, sorting, curing and 

storage

Lecture, 
discussion, 
Field 
Practical 

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

30 min
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1.2. Seedling tuber by 
seeding transplanting 

•	 Seed and nursery bed 
preparation 

•	 Main field preparation  
Manure and fertilizers 
application 

•	 Manure and fertilizers 
application 

•	 Irrigation and agronomic 
practices 

•	 pest management 
•	 Haulm pulling and 

harvesting 
•	 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?



13/fli6«o cfn', t/sf/L tyf d;nfjfnL ljsf; s]Gb|

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. Introduction 

•	 Definition 
•	 Plant parts 

Lecture and 
Discussion 

Fully grown 
potato plant 

20 
min

Whole plant 
to be taken 

2. Terminologies 
•	 Day length 
•	 Physiological age 

of tuber 
•	 Plant density 
•	 TPS  
•	 PBS

Lecture, 
demonstration  
and discussion 

Potato plants 
and tubers 
of various 
physiological 
age 

20 
min 

Pre-sprouting 
of tubers 
of various 
varieties 

3. Growth stages 
•	 TPS seedling 
•	 Tuber plant 
•	 PBS
•	 Growth stages of 

the potato crop 

demonstration  
and discussion

Different 
stages of 
potato 
plants from 
TPS/PBS 
and clonal 
potato 

20 
min 

Different 
stages of 
potato plants 
from TPS 
and clonal to 
be taken 

4. Plant fact 
•	 Physiological 

factors 
•	 Environmental 

factors 

Lecture and 
discussion 

Class room 
materials 

15  
min 

5. Yield fact
•	 Physiological 

factors 
•	 Environmental 

factors 

Lecture and 
Discussion 

Class room 
materials 

15  
min 
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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 Preparation 
required 

A. Understanding Potato Cropping Practice 180 

1.  Land preparation 
Lecture, field 
operation, and 
PD

A demonstration 
plot, farm tools, 
irrigation system 

10 Land preparation

2. Seed: size, rate & 
spacing

Lecture, 
demonstration 
and PD

Sprouted tubers 10 
Potato tubers with 
different size, 
measuring tape

3. Manure and 
fertilizer 

Lecture, 
demonstration 
and discussion 

FYM or compost 
& different types 
of fertilizers  

10
Different types 
of manures 
& fertilizers, 
weighing machine 

4. Potato varieties 
Lecture, 
demonstration 
and PD

Samples of 
different Potato 
varieties 

90 Varieties displayed 

5. Cropping pattern Lecture, PD Posters 15 
6. Planting methods Lecture, PD Potato fields 15 
7. Earthing-up and 

weeding
Lecture & 
demonstration Potato fields 15 

8. Water 
management

Lecture & 
demonstration Potato fields 15

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 
4. Terminology (Systemic 

and local infection, 
Disease incidence, severity, 
etiology, disease epidemic, 
inoculums, host resistance, 
susceptibility, systemic and 
contact fungicides) 

5. Quarantine disease

Lecture 
and group 
discussion 

Visual aids/ 
pictures 

90
min

Required 
materials 
should be 
prepared

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 
damage 

3. Causal organism 
4. Sources of inoculums 
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 

270 
min

Required 
photograph, 
damage 
symptoms 
of plant 
should be 
collected 

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. 



/fli6«o cfn', t/sf/L tyf d;nfjfnL ljsf; s]Gb|18

1. 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)

2. 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, PLRV)
Enabling objective: After completion of the session participants will be able to 

understand the viral diseases of potato crop.
1. Distribution, Losses and 

host range
2. Symptoms and nature of 

damage 
3. Mode of transmission 
4. Conducive conditions for 

disease
5. Sources of inoculums
6. IDM options

Lecture, group 
discussion 
and sample 
demonstration 

Slide, 
photograph, 
disease 
sample

90  

Infected 
samples of 
potato plant 
should be 
prepared.

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. 

1. Measurement of diseases 
(severity and incidence) of 
potato crop. 

2. Collection, handling of 
disease samples of the 
potato crop.

2.1. Observation and scouting  
method

2.2. Handling of disease sample

Practical, 
field visit and 
Demons ration

Farmers field, 
Envelopes. 
polybasic, 
knife, mrker 
pen, infected 
plants, 
infected 
potato tubers, 
glass bottle 
or glass with 
clean water, 
immune strip 
for Ralston 
solanacearum 
(RS),

180 

Required 
materials 
should be 
prepared 
before 
training. 

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 5: 

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

Content Methodology Materials Time Preparation 
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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1. Major insect pest of 
potato 

2. Vector (aphids, thrips, 
White fly, leaf hoppers) 

3. Foliage damaging 
insect (Helicoverpa, 
semi-looper, Spodoptera, 
potato leaf miner fly)

4. Tuber damaging insect 
(potato tuber moth, 
White grub, red ant, cut 
worm) 

5. 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 

1. Biology 
2. Damage symptom of 

tuber
3. 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
1. Ecology 
2. Movement/Migration
3. Damage symptom of 

vectors 
4. 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 
•	 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
•	 Introduction of 

monitoring traps 
(Yellow pan trap, 
Yellow sticky trap, 
pheromone trap, 

•	 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

45 
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. 
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1. Introduction to abiotic 
stress 

2. Differentiating abiotic 
stress with disease 

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

Lecture and 
group discussion 

Visual aids/ 
pictures 90 min

Required 
materials should 
be prepared

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 
and quality of potato

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

4. Undesired sprouting 

Lecture and 
group discussion 

Visual aids/ 
pictures 90 min

Required 
materials should 
be prepared

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 



/fli6«o cfn', t/sf/L tyf d;nfjfnL ljsf; s]Gb|26

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
1.1. Importance of seed 

plot technique in 
seed production

Lecture & group 
discussion

Whiteboard 
or papers, 
Board 
markers

90 
min

-

1. Identification 
of potato virus 
transmitting aphids 
and its importance 
in seed production 

1.1. Types of viruses 
1.2. Virus transmission 

process 
1.3. Aphid control 

Field visit 
Hand lens, 
aphid,s 
picture

Real green 
peach aphid

2. Monitoring aphid 
population

2.1. Leaves counting 
method 

2.2. Yellow pan tray 
method

Lecture, field visit 
& demonstration

Whiteboard 
or papers, 
Board 
markers, 
Yellow pan 
tray with 
water

potato plant and 
yellow pen tray 
with water
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3. Different methods 
of quality seed  
production 

3.1. Clonal selection 
(Negative selection) 

3.2. Mass selection 
(Positive selection)

3.3. Stem cuttings 
3.4. Sprout cuttings 
3.5. Tissue culture 

method

Lecture & group 
discussion Lab & 
glasshouse visit 

Whiteboard 
or papers, 
Board 
markers 

90 
min -

4. Important points 
to be considered in 
seed production

4.1. Healthy seed, 
healthy land and 
suitable climate 

4.2. Special technique 
for seed 
production 

•	 Croup rotation 
•	 Use of balance 

fertilizer 
•	 Use of proper 

sprouted tubers 
•	 Use of proper 

sized tubers 
•	 proper irrigation
•	 Surrounding crop 

types 
•	 proper grading of 

harvested tubers 
•	 Disease and pest 

control

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, 
importance, timing)

Lecture & 
practical

30 
min potato field

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

Lecture & 
practical

30 
min 

8. Field visit 90 
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 
3. Quality Control 
4. Increased 

involvement of the 
private sector 

5. Seed supply 
6. Institutional 

strengthening 

Lecture, 
discussion 

Copy 
of Seed 
Act and 
associated 
legal 
publication 

20 
min 

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

vision 
2. Potato seed sector 

development 
envisioned in seed 
vision 

Lecture, 
discussion

Seed vision 
(2013-2025) 
document

20 
min 

C. Seed Act 1988 & Seed Regulation 1997.
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Enabling objective: To know the functional structure provisioned in seed Act, 1988 
1. The main features of 

Seed Act, 1988 
2. National seed  Board 
3. Sub committees 
4. Central and 

provincial seed 
testing laboratories 

5. Seed Notification 
(Registration and 
release)

6. Seed certification
7. 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 certification regulations 2016
1. Potato seed classes 
2. Standards of different 

seed classes 
3. 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)

2. Virus testing 
(Institutions and 
authority)

3. 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 
inspections) 

6. Final inspection(1 
inspection)

7. Field and seed 
standard 

8. Store inspection 
9. Seed/leaf sampling 
10. Laboratory testing 
11. Bagging, Tagging
12. Record Keeping and 

documentation 

90 
min 

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 

infrastructures 
4. Laboratory 

facilities
5. Logistics

Lecture, PD, 
and Laboratory 
visit

90 
min 

Specific outputs 

1. Participants will be able to explain importance and scope of seed certification 
in potato crop

2. 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 

1. What are the roles and responsibilities of Crop Inspector?
2. What is different between Seed Act and seed regulation?
3. What is the name of the seed grades in certification hierarchy?
4. What are the major seed classes of potato?
5. What are the basic requirements to establish a PBS production laboratory and 

screen/glass house? 
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MODULE 9

POST HARVEST TECHNOLOGY

Module Title: Storage and processing of Potato 

Learning Objectives: 

•	 To understand and get familiarized with the storage methods of potatoes 
for different purposes. 

•	 To know the processing qualities of potatoes suitable for processing. 

Time: 4 Hrs and Half Day
Session Outline

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. Introduction of Storage
2. Storage losses
3. Evaporation
4. Respiration
5. Sprouting 
6. Fungi and bacteria
7. Factors consider while 

growing processing potato 
and storage

Lecture, group 
discussion

Visual 
aids, board 
markers, 
dusters etc,

60 
min 
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B. Methods of potato storage

1. Conventional storage 
1.1. Bean storage 
1.2. Field storage 
1.3. Heap storage 
1.4. Pit storage
1.5. Room storage 

2. Rustic storage  
2.1. Principle of rustic 

storage 
a. Light
b. Aeration
c. Relative humidity 
c. Temperature 

3. Cold storage 
3.1. cold storage in Nepal
3.2. Principle of cold 

storage

Lecture, group 
discussion 
and method 
demonstration 

Visit to the 
Rustic storage 
site 

Visit to the 
cold storage 
site

Visual 
aids, board 
markers, 
dusters etc

90 
min 

3.3. Storage capacity Heaps, 
Bags, Boxes 

3.4. Minimum standards 
of potato cold storage 
(coolant, sealing, 
thermal adjustment, 
power requirement etc) 

Lecture and 
discussion

C. Disorder in storage 
1. Internal Black spot
2. Blackheart
3. Freezing injury 
4. Greening

Lecture and 
discussion 
and sample 
demonstration

Samples, 
photos and 
figures

30

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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1. Definition of processing
2. Processing qualities:

2.1. Tuber shape
2.2. Eye depth 
2.3. Tuber colour 
2.4. Dry matter 
2.5. Specific gravity 
2.6. Reducing sugars 

Lecture, group 
discussion 
and method 
demonstration

Visual aids, 
pictures 
and figures, 
balance, 
potato, 
weighing 
balance, 
thermometer, 
oven, 
envelope etc

90 
min 

Required 
materials 
should be 
prepared and 
arranged 
before 
training

3. potato chips and french fries  
3.1. Quality of potato 

produced in India 
and Nepal

3.2. Quality standard 
specification for 
processing 

3.3. Effect of varieties 
on chips and fries 
quality parameters 

3.4. Overall acceptability 

Lecture, group 
discussion 
and result 
demonstrations 

Projectors, 
table, photos 
and figures,r, 
potato, slice, 
oil, fry pans 
etc.

90 
min 

Prepared 
and arranged 
before 
training

4. Field Visit 
Visit to potato cold storage, 
rustic storage sites 

Half 
Day

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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१. ्पाठ््क्रमको ्ररच् (Course Overview)

संषियता लाग ुभए पश्ात तछीन तहका सरकारहरूले ्ुट्टा ्ुटै्ट रूपमा कृषि षिकासका कायतिक्रम संचालन 
गररराखकेो सनदभतिमा षिषभनन तहमा संचालन हुने प्राषिषधक तथा कृिक क्षमता अषभिषृद्ध कायतिक्रमहरूमा 
एकरुपता लयाउन ताषलम संचालन समिषनध सनदभति सामग्छीको आिशयकता महसशु भएको ् । यसै 
आिशयकतालाई मधयनजर गददै संि सरकारका षिषभनन आयोजनाहरू, प्रदशे सरकारहरूका षनकायहरू 
तथा सथानछीय तहाका कृषि शाखा लगायात अनतराषट्रिय र राषट्रिय सतरका गैह्र सरकारछी संसथाहरूले 
िछीउ आल ुउतपादन प्रिधतिन गनने खालका कायतिक्रमहरूमा कृिक क्षमता अषभिषृद्ध गनति यो सामग्छी तयार 
गररएको हो ।

सथानछीय तहमा कायतिरत सहायक सतर कृषि प्राषिषधहरूलाई समते षिियिसत ु िझुन तथा ताषलम 
आयोजना गनति सहज िनाउनका लाषग यो सामग्छीलाई नेपालछी भािामा तयार गररएको ् । 

२. प्रशिक्षण ्पाठ््क्रम (Training Curriculum) 

यो पाठ्यक्रम नेपालमा  िेषसक प्रथम, षवितछीय, ततृछीय तथा उननत िछीउ आल ु उतपादन गनने 
उतपादनकतातिहरूको प्रषशक्षणको षनषमत तयार गररएको ् । कृषि ज्ञानकेनद्र, सथानछीय तहहरूमा कायतिरत 
प्राषिषधक कमतिचारछीहरू तथा षजलला षसथत िछीउ आल ुउतपादन प्रिधतिन गनति संचाषलत आयोजनाहरूमा 
आिदि प्राषिषधकहरू माफति त यो सामग्छी लषक्षतिगति समक्ष पगुने अपेक्षा गररएको ् । यस पाठ्यक्रममा 
तपषशल िमोषजम ६ मोड्यलु र २१ षिियिसतहुरू समािेश ्न ्।

यस पाठ्यक्रममा संलगन समपणूति मोड्यलुहरूलाई ६ कायतिषदन लामो एउटै ताषलम ्पयाकेजको रूपमा 
संचालन गनति सषकन् । तयसतैगरछी प्रतयेक मोड्यलुहरूलाई ्ुट्टा्ुटै्ट ्पयाकेजहरूको रूपमा एक षदने 
अथिा दईु षदने अथिा तछीन षदने ्पयाकेजको रूपमा सथानछीय कृिकको क्षमता षिकास समिषनध 
आिशयकता पषहचान गरेर समते संचालन गनति सषकने गरछी मोड्यलुहरू तयार गररएका ्न ्। 

यस पसुतकको पररषशष्मा संलगन िछीउ आल ुउतपादन प्रषिषधसँग समिषनधत षिषभनन सामग्छीहरूलाई 
ताषलम सनदभति सामग्छी िा ह्ानड्स आउटको रूपमा समते प्रयोग गनति सषकने ् । 
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मोड््ुल १: बीउ आलु उत्पादनको ्ररच्

शसकपाई उदेश्: िछीउ आल ुउतपादनको पिूतियोजना तथा िजार वयिसथापन समिषनध आिशयक योजना 
षनमातिण गनति सक्षम िनाउन ु। 

समय: १ कायतिषदन 

बीउ आलु उत्पादनको ्ररच् 
शस.नं. शिर्ि्तु शि्तृत सपामग्ी सम् 

१
िछीउ आल ुमलूय 
शृखंलाको पररचय 

•	 समिषनधत षजलला, ष्मकेका क्षेत्हरूको िछीउ 
आलु

•	 उतपादन तथा मागको अिसथा,
•	 खायन तथा िछीउ आलमुा मलूय अषभिषृद्ध, 

९० षमनेट 

२

िछीउ आल ुउतपादन 
तथा िजारछीकरणका 
लाषग संसथागत क्षमता 
षिकास 

•	 िछीउ आलकुो सथानछीय तथा िाह् िजारको 
अिसथा,

•	 िछीउ आल ुउतपादन तथा िजारछीकरणमा कृिक
•	 समहू/सहकारछीको उपयोग, 
•	 समहू गठन तथा पररचालन 

९० षमनेट 

३
िछीउ आल ुउतपादनका 
लाषग जषमनको ्नौट 

•	 आलिुालछीको लाषग उपयतुि माटो तथा जषमन, 
•	 आलिुालछी खतेछीका लाषग उपयतुि जषमन षिकास, 

गह्रा सधुार तथा याषनत्करण मतै्छी जषमन 
९० षमनेट 

४
िछीउ आल ुउतपादनको 
लाभ तथा लागत 
षिशे्िण 

•	 िछीउ आल ुउतपादनको लागत षिशे्िण,  
•	 आल ुखतेछीका लाषग आषथतिक श्ोत वयिसथापन 
•	 िछीउ आलिुाट हुने आय षिशे्िण 

९० षमनेट 
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मोड््ुल २: बीउ आलु उत्पादन ्ोजनपा

शसकपाई उदेश्: िछीउ आल ु उतपादनका लाषग आिशयक जातहरू समिषनध जानकारछी, िछीउ आल ु
उपादकंो महति, उतपादन वयिसथापन तथा िछीउ आलकुो गणुसतर षनयनत्ण प्रणालछी समिषनध जानकारछी 
प्रदान गनुति । 

समय: १ कायतिषदन 

ख) बीउ आलु उत्पादन ्ोजनपा 
शस.नं. शिर्ि्तु शि्तृत सपामग्ी सम् 

१
आलकुा जातहरू र 
तछीनका षिशिेता 

•	 नेपालमा उनमोचछीत तथा दताति भएका आलकुा 
जातहरू तथा तछीनका षिशिेताहरू 
नमनुा िा सषचत् प्रसतषुत 

९० षमनेट

२
िछीउको गणुसतर ह्रास तथा 
प्रषतसथापन 

•	 िछीउ आलकुो गणुसतर ह्रासका कारणहरू 
•	 िछीउ आल ुउतपादनका क्रममा गणुसतर ह्रास 

वयिसथापन 
•	 िछीउ प्रषतसथापनका िारेमा जानकारछी 

९० षमनेट 

३
िछीउ आल ुउतपादनका 
लाषग षसड ्पलट षिषध 

•	 षसड ्पलट षिषधको पररचय, 
•	 कृिकसतरमा षसड ्पलट वयिसथापन 

९० षमनेट 

४
िछीउ आलकुा सतरहरू 
तथा नयनुतम उतपादन 
मापदणड  

•	 षिषभनन सतरका िछीउ आल ुप्रमाणछीकरण िा 
यथाथति संकेतपत् षिषधिाट गणुसतर र सतर 
सषुनषश्त गनति परूा गनुतिपनने नयनुतम मापदणडहरूको 
जानकारछी 

९० षमनेट 
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मोड््ुल ३: बीउ आलु उत्पादन प्रशिशि

शसकपाई उदेश्: िछीउ आल ुउतपादन प्रषिषध, खाद्यतति वयिसथापन, तथा गणुसतर अषभिषृद्ध समिषनध 
जानकारछी प्रदान गनुति । 

समय: १ कायतिषदन 

ग) बीउ आलु उत्पादन प्रशिशि 
शस.नं. शिर्ि्तु शि्तृत सपामग्ी सम् 

१
जषमनको तयारछी, 
रोपण, षसंचाई तथा 
गोडमले 

•	 िछीउ आल ुउतपादनमा गनुतिपनने अनतरिालछी 
षक्रयाकलापहरूका िारेमा जानकारछी 

९० षमनेट 

२
िछीउआलकुा प्रकार र 
गणुसतर 

•	 षिषभनन षकषसमका िछीउ आल ु(TPS, PBS) का 
षिशिेता तथा षसषमतताका िारेमा जानकारछी 

•	 िछीउ आलकुा प्रकार अनसुारका गणुसतर समिषनध 
जानकारछी 

९० षमनेट 

३
िछीउ आल ुउतपादनमा 
खाद्यतति वयिसथापन 

•	 िछीउ आल ुउतपादका षिषभनन चरणमा आिशयक 
खाद्यतति, प्रयोग षिषध, मात्ा आदछी.

•	 उतपादन हुने िछीउ आलकुो गणुसतरमा खाद्यततिको 
प्रभाि 

९० षमनेट 

४

रषगंग तथा हालम 
पषुलंग) Roughing 
and Haulm 
Pulling)

•	 रषगंग तथा हालम पषुलंग समिषनध सामानय जानकारछी, 
•	 रषगंग तथा हालम पषुलंग गनने उपयतुि समय 
•	 रषगंग तथा हालम पषुलंग गदाति र नगदातिको तलुनातमक 

फरक

९० षमनेट 
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मोड््ुल ४: रोग तथपा कीरपा व्ि्थपा्न

शसकपाई उदेश्: िछीउ आल ुउतपादनमा दखेा पनति सकने प्रमखु रोग तथा कीराहरूको पषहचान वयिसथापन 
गनति सक्षम िनाउन ु।

समय: १ कायतिषदन 

घ) रोग तथपा कीरपा व्ि्थपा्न 
शस.नं. शिर्ि्तु शि्तृत सपामग्ी सम् 

१
आलकुा प्रमखु 
रोगहरूको पषहचान 
तथा वयिसथापन १ 

•	 आलकुा ढुसछीजनय रोगहरू (डढुिा, िाटति, कालो खोष् े
आदछी) को पषहचान, रोग चक्र तथा वयिसथापन 

९० षमनेट 

२
आलकुा प्रमखु 
रोगहरूको पषहचान 
तथा वयिसथापन २ 

•	 आलकुा सकाण ुतथा षििाणजुनय रोगहरू 
(ओइलाउने, सामानय दाद तथा महतिपणूति भाइरस 
रोगहरू) को पषहचान, रोग चक्र तथा वयिसथापन 

९० षमनेट 

३
आलकुा प्रमखु 
कीराहरूको पषहचान 
तथा वयिसथापन १ 

•	 आल ुिालछी उतपादनका क्रममा लागने प्रमखु कीराहरू 
(रातो कषमला, लाहछी, सेषमलपुर, षलफ माईनर, खमेु् 
आदछी) को पषहचान, जछीिन चक्र तथा वयिसथापन 

९० षमनेट 

४
आलकुा प्रमखु 
कीराहरूको पषहचान 
तथा वयिसथापन २ 

•	 िछीउ आल ुभणडारणका क्रममा लागने प्रमखु कीराहरू 
(जोतिुा कीरा, आदछी) को पषहचान, जछीिन चक्र तथा 
वयिसथापन 

९० षमनेट 
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मोड््ुल ५: बीउ आलु खन्ने तथपा उत्पादनो्रपान्त व्ि्थपा्न

शसकपाई उदेश्: िछीउ आलकुो उतपादनोपरानत गषतषिषधहरू, भणडारण, गणुसतर वयसथापन तथा 
भणडारणपश्ात िछीउको उपयोगका िारेमा सक्षम िनाउन ु। 

समय: १ कायतिषदन 

ङ) बीउ आलु खन्ने तथपा उत्पादनो्रपान्त व्ि्थपा्न 

शस.नं. शिर्ि्तु शि्तृत सपामग्ी सम्

१
िछीउ आल ुखनने, 

कयरुरंग गनने

•	 उपयतुि ष्ष्पपनसकेको आल ुखनदा हुने क्षषतहरूका 
िारेमा जानकारछी,

•	 आल ुखननको लाषग उपयतुि समयको एषकन गनने 
तररकाहरू,

•	 खनेको आललुाई कयरुरंग गनने तररका तथा कयरुरंगका 
फाईदाहरू

९० षमनेट 

२
िछीउ आल ुग्ेषडंग तथा 

्पयाकेषजङ्ग

•	 िछीउ आलकुा लाषग आिशयक आलकुो ग्ेड,
•	 आल ुग्ेषडंग गनने तररकाहरू,
•	 िछीउ आल ुभणडारणका लाषग आिशयक उपयतुि 

्पयाकेषजङ्ग वयिसथापन

९० षमनेट 

३
िछीउ आल ुभणडारण 

वयिसथापन

•	 िछीउ आलकुो भणडारणका पिूतिशतति,
•	 रषष्क िरमा िछीउ आल ुभणडारण,
•	 शछीतभणडारणमा िछीउ आल ुभणडारण,
•	 प्रचषलत परमपारगत िछीउ आल ुभणडारणका तररका, 

तछीनको उपयोषगता तथा सधुार गनति सषकने षिियहरू

९० षमनेट 

४
भणडारणिाट रोपण 

सममको तयारछी

•	 आलकुो शसुपु्तता,
•	 िछीउ आल ुटुसाउने,
•	 रो्पनको लाषग उपयतुि िछीउको अिसथा

९० षमनेट 
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मोड््ुल ६: शिलड भ्रमण 

शसकपाई उदेश्: िछीउ आलकुो उतपादन भईरहकेो खते/्पलटको भ्रमणका माधयमिाट िछीउ आल ु
उतपादनमा खते षनरछीक्षण, रोग कीराको पषहचान, खतेछी प्रषिषध आदछीका िारेमा वयािहाररक ज्ञान तथा 
सछीप हाषसल गनुति । 

समय: १ कायतिषदन



v08 uM
aLp cfn' pTkfbg k|ljlw 

æxft]k'l:tsf’
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aLpcfn' pTkfbg tyf Joj:yfkg

/fli6«o cfn', t/sf/L tyf d;nfafnL ljsf; s]Gbåf/f k|sflzt lapcfn' pTkfbg k|ljlw 
@)&% af6 ;fef/ ul/Psf]

k[i7e"ld M

cfn'v]tLdf cGo afnLgfnLdf eGbf aLpn] a9L dxTjk"0f{ e"ldsf v]Nb5 . o;sf sf/0fx¿df 
cfn'sf] aLp j[låb/ Hofb} sd x'g', cGo vfB tyf t/sf/LafnLsf] t'ngfdf aLpdf nfUg] nfut 
cTolws x'g', jfg:klts k|;f/0fs} c+u -bfgf_ aLpdf k|of]u ul/g'n] aLpaf6 ;g]{ ljleGg /f]ux¿ 
-efO/;, 9'+;L, AofS6]l/of, lgdf6f]8 cflb_ af6 a9L u|:t x'g' / pQm aLp aflx/af6 x]bf{ /f]u 
nfu]sf]÷gnfu]sf] 5'6\ofpg ufx|f] x'g', To:tf] aLp k|of]udf NofPsf] v08df pTkfbgdf x|f; x'Fb} hfg', 
aLpsf] e08f/0f Pj+ cf];f/k;f/ sl7g x'g' cflb sf/0fn] aLpcfn' pTkfbg ug]{ sfo{ a9L vlr{nf] 
/ r'gf}ltk"0f{ x'G5 . h;sf sf/0f sd;n jf lgDg u'0f:t/sf] aLpcfn' /f]Kg] ul/G5 kmn:j?k 
cfzfltt pTkfbg a9fpg ;lsb}g .

g]kfndf cem}klg clwsf+z If]qdf k/Dk/fut tl/sfaf6 cfn'v]tL ul/g] / aLp pTkfbg k|ljlwsf] 
cfjZos k|rf/ k|;f/ Pj+ cg';/0f x'g g;Sbf ;d:of cem a9L las/fn ag]sf] 5 . u'0f:t/Lo 
aLpcfn'sf] k|of]un] dfq klg $( k|ltzt ;Dd a9L pTkfbg lbPsf] ljleGg kl/If0fx¿af6 k|fKt 
glthfn] k'li6 u/]sf 5g (PRP,1994) . o;af6 aLp pTkfbg k|ljlw j]u/ g} jf vfog cfn'nfO{ g} 
aLpdf k|of]u u/L v]tL ubf{ cfn' pTkfbgdf s'g xb ;Dd sdL cfpF5 eGg] s'/f ;xh} cg'dfg ug{ 
;lsG5 . ctM olx ;d:ofnfO{ b[li6ut ul/ aLpcfn' pTkfbg of]hgf cg';f/ aLha[l4 sfo{qmd 
;+rfng ug'{kb{5 .

u'0f:t/o'Qm aLpcfn' eg]sf] :jf:Yo, 7Ls cfsf/, pko'Qm zf/Ll/s cj:yfdf /x]sf], hftLo z'4tf 
sfod ePsf] / bfgfx¿sf] ef}lts cj:yf /fd|f] /x]sf]nfO{ hgfpFb5 . ctM aLpcfn' pTkfbg ug{ 
tkl;n cg';f/sf] k|ljlw ckgfpg' kb{5 .

aLpcfn' pTkfbg k|ljlw

!= ;d"x u7g / kl/rfngM

l6:o'sNr/ k|ljlwaf6 tof/ ul/Psf] lk|–j]l;saLpcfn' -k|hgg aLpcfn'_ nfO{ Go"gtd # b]lv 
$ k':tf ;Dd k|;f/0f Pj+ ljh a[l¢ u/]/ rf}+}yf] jf kfFrf}+ k':tfsf] aLpcfn' dfq vfog cfn' pTkfbg 
ug{ k|of]udf NofOG5 . To;}n] klxnf] jif{ %)) bfgf k"j{–d"n aLpcfn' -!–% u|fd tf}n;fOh_ 
n] Go"gtd &% s]=hL= d"n aLpcfn' pTkfbg x'G5 . bf];|f] jif{ o;af6 ! /f]kgL hUufdf aLh a[l4 
sfo{qmd ;+rfng ug{ k'Ub5 / o;af6 Go"gtd &%) s]=hL= k|dfl0ft–! aLpcfn' pTkfbg x'G5 . t];|f] 



/fli6«o cfn', t/sf/L tyf d;nfjfnL ljsf; s]Gb|46

jif{ o;af6 !) /f]kgL hUufdf aLha[l4 sfo{qmd ;+rfng ug{ k'Ub5 / o;af6 Go"gtd &%)) s]=hL= 
k|dfl0ft –@ aLpcfn' pTkfbg x'G5 . rf}yf] jif{ o;af6 !)) /f]kgL hUufdf aLh a[l4 sfo{qmd 
;+rfng ug{ k'Ub5 / o;af6 Go"gtd &% 6g pGgt aLpcfn' pTkfbg x'G5 . h;n] !)) x] hUufs]f 
nflu aLp k'Ub5 . o;nfO{ ;+nUg aLp pTkfbg of]hgfdf k|i6 kfl/Psf] 5 .

tflnsf !M k"j{–d"n aLpcfn''  (PBS) af6 aLpcfn'' pTkfbg

%)) bfgf k"j{–d"n aLpcfn' (PBS) -!–% u|fd tf}n ;fOh_ n] $% au{ ld6/ If]qkmn 9fSb5 
. klxnf] jif{ o;af6 Go"gtd &% s]=hL= d"n aLpcfn' pTkfbg x'G5 .

bf];|f] jif{ o;af6 ! /f]kgL hUufdf aLha[l4sfo{qmd ;+rfng ug{ k'Ub5 / o;af6 Go"gtd &%) 
s]=hL= k|dfl0ft–! (Cerfified-1) :t/ aLpcfn' pTkfbg x'G5 .

t];|f] jif{ o;af6 !) /f]kgL hUufdf aLha[l4sfo{qmd ;+rfng ug{ k'Ub5 / o;af6 Go"gtd 
&%)) s]=hL= k|dfl0ft–@ (Cerfified-2) :t/ aLpcfn' pTkfbg x'G5 .

rf}yf] jif{ o;af6 !)) /f]kgL hUufdf aLha[l4sfo{qmd ;+rfng ug{ k'Ub5 / o;af6 Go"gtd 
&%,))) s]=hL=pGgt (Imporved) aLpcfn' pTkfbg x'G5 .

tflnsf @= lk=lj=P; af6 aLp cfn' pTkfbg of]hgf

aLpsf] k|sf/ klxnf] jif{ bf];|f] jif{ t];|f] jif{ rf}Fyf] jif{

aLp
If]qkmn 
ju{=ld=

aLp If]qkmn aLp If]qkmn aLp If]qkmn

lk=lj=P; 
-bfgf ;+Vof_

%)) $@ %)) $@ %))
$@ 

ju{=ld=
%))

$@ 
ju{=ld=

d"naLp s]= hL ====== ====== &% ! /f]kgL &% ! /f]kgL &% ! /f]kgL

k|dfl0ft –! s]= 
hL

====== ====== ====== ====== &%) !) /f]kgL &%) !) /f]kgL

k|dfl0ft –@ s]= 
hL

====== ====== ====== ====== ====== ====== &%))
!)) 

/f]kgL
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k|dfl0ft–@

s]=hL=

====== ====== ====== ====== ====== ====== &%)) !)) /f]kgL

pGgt aLp
s]=hL

======== ======== ====== ======== ====== ====== ====== ======

hDdf $@ ! /f]kgL !! /f]kgL !!! /f]kgL

x/]s jif{ %)) bfgf dfq lk|–j]l;s aLpcfn' pkof]u ul/ aLpcfn' pTkfbg ug]{ xf] eg] Psflt/ !!! 
/f]kgL hUufsf]] Joj:yf ldnfpg' kb{5 h;sf] nflu cf}ift @) b]vL #) s[ifs kl/jf/sf] ;+nUgtf 
cfjZostf kb{5 eg] csf]{lt/ pTkflbt rf}yf] k':tf;Dddf x'g] *# 6g aLpcfn' e08f/0fsf nflu 
e08f/0fsf] cfjZos Joj:yf ;d]t ug'{kg]{ x'G5 . ctM aLpcfn' pTkfbgsf nflu hUuf Joj:yfkg, 
ljleGg >]0fLsf] aLpsf] pTkfbg Pj+ e08f/0f Joj:yfkg, ljqmL ljt/0f cflbsf nflu s[ifs ;d"x 
jf ;xsf/Lsf] cfjZostf kb{5 .

aLpcfn' pTkfbg ug{ / a]rljvg ug{ ;DalGwt ;/sf/L lgsfodf s[ifs÷;d"x÷;xsf/L btf{ ul/ 
aLp ljhg u'0f:t/ lgoGq0f s]Gb|af6 :jLs[lt lng'kb{5 . ;d"xut ¿kdf aLpcfn' pTkfbg ul/g] 
ePdf ;d"xsf] cfˆg} ljwfg tof/ ul/ ;d"xdf kfl/t lgodsf] cfwf/df aLp pTkfbg sfo{qmd 
;+rfng ul/G5 . aLpcfn' k|dfl0fs/0fsf nflu tf]lsPsf] aLpdf x'g'kg]{ Go"gtd u'0f:t/x¿ sfod 
/flv aLpcfn' pTkfbg ug'{kb{5 h;sf nflu  ;xof]uL lgsfo h:t}M s[lif 1fg s]Gb|af6 k|fljlws 
;xof]u lng' kb{5 . s]xL ;b:on] k|fljlws bIftf xfl;n ug{ ;DalGwt ;+:yfaf6 ljz]if tflnd 
lng' kb{5 . ;Dej ePsf] 7fpFdf ;xof]uL lgsfosf ljifoj:t' ljz]if1af6 lg/LIf0f ug{ ;xof]u 
k'¥ofpg'kb{5 . aLpcfn'sf] u'0f:t/ sfod ul/ pTkfbg ul/Psf] n6 dfq aLpcfn'df l;kmfl/; 
ul/Psf] x'G5 h;nfO{ k|dfl0fs/0f ul/ k|dfl0fs/0fsf] 6\ofu jf oyfy{ ;+s]t kqsf] 6\ofu nufP/ 
dfq ljqmL ljt/0f ug]{ Joj:yf ldnfpg' kb{5 . /fli6«o cfn, t/sf/L tyf d;nfafnL ljsf; s]Gb|n] 
Joj:yf u/]sf] k"j{ d"n aLpcfn' -lkaLp;_ dfq >f]t aLpcfn'sf] ¿kdf k|of]u ug'{kb{5 . cGo 
>f]taf6 cfPsf] aLpcfn'nfO{ dfGotf lbOb}+g . 

&%
6g

vfog cfn' pTkfbs s[ifs, kmfd{, s]Gb| tyf ;d"xdf
ljlqm ljt/0f
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@= cfn'afnLsf hft  / ltgsf ljz]iftf

lj=;+= @)@( ;fndf /fli6«o cfn'afnL ljsf; sfo{qmdsf] nlntk'/sf] v'dn6f/df :yfkgf 
ePkZrft /fli6«o Pj+ cGt/fli6«o ;+:yfx¿;Fu ;Dks{ / ;dGjo :yfkgf ul/ cfn'afnL ljsf; 
sfo{qmdnfO{ yk ult lbg yfNof] . ;g\ !(&& df cGt/fli6«o cfn'afnL s]Gb|, lndf, k]?;Fu ;Demf}tf 
ul/ cfn'afnLsf] ljljw kIfdf k|fljlws ;xof]u k|fKt ug{ yfNof] . ef/taf6 klg cfn'df ;xof]u 
k|fKt u¥of] eg] ;g\ !(&* b]lv sl/j b'O{ bzs;Dd :jL; ;/sf/af6 ;xfotf k|fKt u¥of] . olx 
cjlwdf /fli6«o cfn'afnL cg';Gwfg sfo{qmd, v'dn6f/, nlntk'/n] ;+;f/sf ljleGg b]z tyf 
;+3 ;+:yfx¿ d'Voto cGt/fli6«o cfn'afnL s]Gb| lndf, k]?af6 gofF cfn'sf hftx¿ NofO{ ljleGg 
xfjfkfgLdf k/LIf0f tyf k|;f/ ug]{ sfo{ u¥of] .

g]kfnsf] d'Vot kxf8L If]qdf aif]{ / t/fO{{ tyf leqL dw]zdf lxpFb] cfn'v]tL ul/g] ePsf]n] ;do 
/ 7fpF cg';f/ cfn'sf hftx¿sf] dfu / cfjZostfdf s]xL km/s b]lvG5 . t/ l;kmfl/; tyf 
pGdf]lrt hftx¿sf] ;+Vof Go'g x'g'sf] ;fy} xfnsf jif{x¿df hftLo u'0fx¿df klg qmdz x|f; 
x'Fb} uPsf] 5 . s[ifsx¿sf] rfxgf cg';f/sf] hftx¿ pknAw x'g g;Sbf / ljleGg /f]u tyf 
sL/fx¿sf] cfqmd0fn] cfzfltt pTkfbg lng ;lsPsf]] 5}g tyflk 89'jf /f]u gnfUg], a9L pTkfbg 
lbg] tyf xfd|f] b]zsf] xfjfkfgL ;'xfpFbf hftx¿sf] ljsf;sf nflu cfn'afnL cg';Gwfg sfo{qmd 
v'dn6f/df ut s]xL jif{af6 cfˆg} hftx¿sf] ljsf;sf sfdx¿ yflnPsf] 5, h;cg';f/ PRP 
series sf s]lx hftx¿ ljsf; eO/fv]sf 5g\ / lgs6 eljiodf s[ifssf] v]taf/Ldf k'Ug] ljZjf; 
lnOPsf] 5 .

g]kfnsf] pRr kxf8, dWo kxf8 tyf t/fO{sf e"–efux¿df s[ifsx¿n] :yfgLo tyf pGgt hft 
ul/ bh{gf}+  ljleGg gfdsf cfn'x¿ aiff}{af6 v]tL ub}{ cfPsf 5g\ . hflto pTyfg tyf k|;f/sf  
dfWodåf/f s[ifssf] v]taf/Ldf k'u]sf pGgt hftx¿ klg b'O{{, rf/ jif{ kZrft\ s[ifsx¿n] cfˆg} 
vfnsf] :yfgLo gfd lbg] / Tolx gfdn] lrlgg] sf/0fn] ubf{ klg s'g pGgt hftn] slt If]qkmn 
9fs]sf] 5 ;f] sf] klg oyfy{ cfFs8f klg n]vfhf]vf ug{ cK7\of/f] kg{ hfg] ub{5 . tyflk 
cg';Gwfgsf] cys k|of;af6 Jofj;flos ¿kdf v]tL ug{sf nflu xfn;Dd !) j6f cfn'sf 
hftx¿ pGdf]rg ul/Psf] 5 eg] l6= lk= P;= sf @ hft l6lkP; ! (HPS 7/67) / l6lkP; @ 
(HPS II/67)  k~hLs[t ul/Psf] 5 . Pp6f hft pGdf]rgsf] k|s[ofdf 5 eg] cGo s]lx hftx¿ 
l;kmfl/; x'g] Pj+ ;'lrs[t x'g] k|lqmofdf 5g\ . xfn;Dd pGdf]rg Pj+ l;kmfl/; ul/Psf hftx¿sf 
;fy} s}of}+ c? pTkfbgzLn pGgt / :yfgLo hftx¿sf af/]df hfgsf/L 5f]6s/Ldf tn lbOPsf] 5 .
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cfn'sf pGdf]lrt hftx¿

cfn'afnL cg';Gwfg sfo{qmdsf] ljz]if ul/ hftLo cg';Gwfg PsfOsf] lg/Gt/ k|of;af6 xfn;Dd 
!) j6f hftx¿ Jofj;foLs v]tLsf] nflu pGdf]rg eO;s]sf 5g\ . oL hftx¿sf] ljj/0f  
5f]6s/Ldf o; k|sf/ 5 . 

-s_ s'lkm|Hof]lt

;g\ !(^* df ef/tdf ljsf; ePsf] of] hft ;g\ !(&) lt/ g]kfndf k|j]z u/fO{ kl/If0f Pj+  d"Nofª\sg 
ul/of] . g]kfnsf] ljleGg xfjfkfgLdf ul/Psf] kl/If0fdf ljz]ift pRr kxf8 / dWo kxf8df o; 
hftsf] pTs[i6tf /Xof] . t;y{ lj=;+ @)%) ;fndf hftLo pGdf]rg ;ldltn] pGdf]rg u¥of] . of] 
hftdf af]6 s]xL cUnf], ufFlhPsf], 8fF7 df]6f] / yf]/} ;+Vofdf x'g], kft 7"nf], lrKnf] / rdsbf/ ;tx 
x'g], ;]tf] km"n k'mNg], c08fsf/ cfn'sf bfgf nfUg] / bfgfsf] /+u ;]tf] / lrKnf] x'g] ljz]iftfx¿ kfOG5 . 
of] hft pRr kxf8df !!)–!@) lbgdf / dWo kxf8df !))–!!) lbgdf tof/ x'G5 . 8fF7sf] ;+Vof 
;/b/ % k|lt af]6, bfgfsf] ;+Vof ;/b/ & k|ltaf]6 / bfgfdf ;'if'Ktfj:yf ;fdfGotof !) b]lv !@ 
xKtf -dWod b]lv nfdf]_ ePsf] of] hftsf] pTkfbg Ifdtf @)–@% 6g k|lt x]S6/ 5 . of] hftdf, 
P]h]? gnfUg] ljz]iftf 5 eg] dWo tyf pRr kxf8L If]qsf nflu l;kmfl/; ul/P tf klg t/fO{{df klg 
;kmntfk"j{s v]tL ug{ ;lsg] ljz]if u'0fsf ;fy} dg;'g afnL / z/bafnLsf ¿kdf klg pTkfbg 
lng ;lsG5 . 

-v_ s'k|mL l;Gb'/L

g]kfnsf] t/fO{{ tyf lelq dw]zsf nflu l;kmfl/; ul/Psf] of] hft k'lj{ t/fO{{df lgs} nf]slk|o 5 . 
;'Vvf tyf v8]/L, kft bf]la|g] efO/; / cuf}6] 89'jf s]xL ;xg ;Sg'sf ;fy} a9L pTkfbg lbg] 
b]lvPsf]n]] lj=;+ @)%) ;fndf g} cfn'afnL cg';Gwfgsf] l;kmfl/;df hftLo pGdf]rg ;ldltn] 
pGdf]rg u/]sf] of] hft klg g]kfndf ;g\ !(&* df g} ef/taf6 lelqPsf] xf] . of] hftdf af]6 cUnf] 
x'g], demf}nf vfnsf 8fF7, kftsf] ;tx v'lDrPsf], ;fgf], xNsf /ftf] k'mNg], cfn'sf bfgf uf]nf], 
/ftf] / cfFvfsf] ulx/fO{ a9L ePsf], cfn'sf bfgf a9L demf}nf lsl;dsf] kmNg], nfdf] -# dlxgf 
eGbf a9L_ ;''if'Ktfj:yf ePsf], P]h]? gnfUg], cflb ljz]iftfx¿ kfOG5 . ;/b/ % k|lt af]6 8fF7sf] 
;+Vof / bfgfsf] ;+Vof ;/b/ !) k|lt af]6 /xg] o; hftsf] pTkfbg @)–#) 6g k|lt x]S6/ 5 eg] 
!!) b]lv !#) lbgdf afnL tof/ x'G5 . 

-u_ 8]lh/]

t/fO{{, pkTosf tyf dWo kxf8L e]usf nflu l;kmfl/; ul/Psf] of] hft pRr kxf8L If]qdf ;d]t 
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;kmntfsf ;fy v]tL ug{ ;lsG5 . of] hft g]b/Nof08;\af6 ;g\ !(*) lt/ g]kfn leqLPsf] xf] . 
ljleGg cg';Gwfg s]Gb|x¿df o; hftn] b]vfPsf] pTkfbg, vfg] :jfb / l5§} afnL tof/ x'g] 
ljz]iftfx¿n] ubf{ of] hft @)%) ;fndf pGdf]lrt eof] . xf]rf] km}lng] af]6, 8fF7 df]6f], kft ;fgf 
b]lv demf}nf /+uLg, u'nfjL /+u k"mn w]/} k"mNg], c08fsf/ nfDrf] bfgf, lrKnf], /ftf] / cfFvf sd 
ulx/fO{df ePsf &)–() lbgd} tof/ x'g], 5f]6f] -5 xKtf eGbf sd_ ;'if''Ktfj:yf x'g], 89'jf /f]u ;xg 
g;Sg], P]h]? cj/f]ws h:tf ljz]iftfx¿ of] hftdf /x]sf 5g\ . ;/b/ $ k|lt af]6 8fF7sf] ;+Vof 
/ bfgfsf] ;+Vof ;/b/ & k|lt af]6 /xg] of] hftsf] pTkfbg Ifdtf !%–@) 6g k|lt x]S6/ /x]sf] 5 . 
dWo kxf8L e]u, t/fO{ / leqL dw]zdf ;kmntfk"j{s 5f]6f] ;dodf pTkfbg lng] ;lsg] ePsf]n] / 
ls;fgn] afnLrqmdf ;d]t /fvL jif{df b'O{{ afnL lng ;Sg] ePsf]n] klg of] hftsf] nf]slk|otf a9L 
/x]sf] 5 . sfe|] kgf}lt, gfnf tyf kfFrvfnsf ls;fgx¿n] o; hftnfO{ em\jfk|L gfdn] lrGb5g\ . 

-3_ hgsb]j

of] hft g]kfndf ;g\ !(() df cGt/f{li6«o cfn'afnL s]Gb|, lndf k]?af6 lemsfOPsf] xf] . pGdf]lrt 
Pj+ l;kmfl/; pGgt tyf :yfgLo hftx¿;Fu t'ngf u/]/ ljleGg cg';Gwfg s]Gb|x¿df of] hftsf] 
cWoog ubf{ pTkfbg Ifdtf /fd|f] ePsf]n] / s[ifsx¿af6 dg k/fO{Psf]n] lj=;+ @)%^ ;fndf 
cfn'afnLdf nfdf] ;do ;Dd sfd ug'{x'g] :jM hgsb]j zfSosf] ;Ddfgdf pxfFsf] gfdaf6 pQm 
hftsf] pGdf]rg ul/Psf] xf] . cUnf] k|s[ltsf] af]6, yf]/} 8fF7, xl/of] v;|f] ;tx ePsf] kft, nfdf] 
lbgdf -aif]{ afnL_ w]/} k'mNg], 5f]6f] lbgdf -lxpFbdf_ sd k'mNg], dWod b]lv 7"nf] nfDrf] cfsf/sf] 
/ftf] bfgf kmNg], !!) b]lv !@) lbgdf tof/ x'g], dWod -* xKtf_ ;'if'Ktfj:yf ePsf], P]+h]? 
cj/f]ws 89'jf /f]u cj/f]ws÷;xg ;Sg], cflb ljz]iftfx¿ of] hftdf /x]sf 5g\ . ;/b/ $ k|lt 
af]6 8fF7sf] ;+Vof / bfgfsf] ;+Vof ;/b/ ( k|lt af]6 /x]sf] o; hftsf] pTkfbg ;/b/ @%–#) 6g 
k|lt x]S6/ /x]sf] 5 . dWo tyf pRr kxf8L If]qdf /fd|f] e08f/0f Ifdtf ePsf], cl;gf ;xg ;Sg], 
;'Svf tyf v8]/L klg ;xg ;Sg] ePsf]n] xfnsf lbgdf of] hft lj:tf/ x'Fb} uPsf] b]lvG5 . dWo 
tyf pRr kxf8L e]u ;fy} t/fO{{df ;d]t of] hftsf] ;kmntfk"j{s v]tL ug{ ;lsG5 .                              

-ª_ v'dn ;]tf] – !

ljleGg k/LIf0fdf vf;ul/ kxf8L If]qdf o;sf] /fd|f] pTkfbg Pj+ cGo ljz]iftf b]lvPsf]n] lj=;+ 
@)%^ df /fli6«o aLp lahg ;ldltn] pGdf]rg u/]sf of]] hft ;g\ !(*@÷*# df g]kfndf lelqPsf] 
xf] . o;nfO{ Pls/fgf OG6f jf l;= cfO{= lk=– ** sf] gfdn] klg lrlgG5 . dWod vfnsf] km}lng] 
:jefjsf] af]6, xNsf xl/of] /Ësf] v'Nnf kft, ;]tf] /+usf] k"mn k'mNg], ;]tf] bfgf / uf]nf] cfsf/sf], 
!))–!@) lbgdf tof/ x'g], P]+h]? /f]u cj/f]ws, 89'jf ;xg ;Sg], kft bf]la|g] efO/; cj/f]ws 
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h:tf u'0fx¿ o; hftdf kfOG5g\ . ;/b/ % k|lt af]6 8fF7sf] ;+Vof / bfgfsf] ;+Vof ;/b/ !) k|lt 
af]6 /x]sf] o; hftsf] pTkfbg ;/b/ @% 6g k|lt x]S6/ /x]sf] 5 . t/fO{{ tyf leqL dw]z b]lv pRr 
kxf8sf nflu l;kmfl/; ePsf] of] hft dWo tyf pRr kxf8, ;'Vvf kxf8df klg v]tL ug{ ;lsG5 . 

-r_ v'dn /ftf]–@

;g\ !(*( df cGt/fli6«o cfn'afnL s]Gb|, lndf, k]?af6 g]kfndf leqfOPsf] of] hft t/fO{{ If]qsf 
nflu lj=;+ @)%^ ;fndf pgdf]rg ePsf] xf] . 7f8f] af]6 x'g], dWod vfnsf] 8fF7sf] df]6fO{, xl/of] 
/Ësf] v;|f] ;tx ePsf] kft, /ftf] bfgf, !)) b]lv !@) lbgdf tof/ x'g], ;/b/ $ k|lt af]6 8fF7sf] 
;+Vof / bfgfsf] ;+Vof ;/b/ !! k|lt af]6 /x]sf of] hftdf @)–@% 6g÷x]= pTkfbg Ifdtf ePsf], 
P]h]? cj/f]ws, 89'jf /f]u cj/f]ws / ;'if'Ktfj:yf dWod -^–* xKtf_ x'g]] cflb ljz]iftfx¿ 5g\ . 
t/fO{{ If]qdf s'lk|m l;Gb'/L eGbf a9L pTkfbg lbg] / cfsif{s bfgfsf] /+u g} of] hftsf] d'Vo ljz]iftf 
dflgG5 . 

-5_ v'dn nIdL

of] hft ;Lk #**%&@=! sf] ¿kdf cGt/fli6«o cfn' ljsf; s]Gb|af6 ;g\ !(*( lt/ g]kfndf 
lelqPsf] lyof] . ljleGg cg';Gwfg s]Gb|x¿af6 of] hftn] b]vfPsf] glthf cg';f/ v'dn nIdLsf] 
gfdn] ;g\ @))* df pGdf]lrt eof] . of] hftsf]  af]6 cUnf] sd lkmhLg] kftx¿ uf9f xl/of] ;tx 
v;|f]  s]xL nfDrf] kft ePsf] x'G5 . km"n a}hgL /+usf] , bfgfx¿ /ftf]  ;dyn ;tx clg ;]tf] u'lb 
ePsf] x'G5 . of] hftsf] bfgfsf] ;'if'Kt cjlw ^ b]lv * xKtfsf] x'G5 / of] hftsf] cfn' P]h? 
cj/f]ws 5 eg] 89'jf /f]u klg ;xg ;Sg] 5 . of] hftsf] cfn' t/fO{{ b]lv pRr kxf8L If]q ;Dd 
v]tL ug{ ;lsG5 . 8fF7sf] ;+Vof ;/b/ #–% k|lt af]6 / bfgfsf] ;+Vof ;/b/ !) k|lt af]6  /x]sf] o; 
hftsf] ;/b/ pTkfbsTj @) b]lv @% 6g k|lt x]S6/ 5 .

-h_ cfO{= kL= jfO{= * 

g]kfnsf] t/fO{{ / lelq dw]zsf] nflu l;kmfl/; ul/Psf] of] hft klg ;g\ !(() df ;Lk g+= 
#**%&@$ sf] ¿kdf g]kfndf lelqPsf] xf] . t/fO{{sf ljleGg cg';Gwfg s]Gb|x¿ / s[ifssf] 
v]taf/Ldf of] hftn] b]vfPsf]  glthf cg';f/ ;g\ @))* df of] hftnfO{ pGdf]lrt ul/of] . o;sf] 
k}lqs klxrfg BWH-87.316 x BK (LB) xf] / af]6sf] cfsf/ dWod, v'Nnf emf+lug] vfnsf] 
x'G5 . o;sf] km"n dWod a}hgL 5f]6f] lbgdf yf]/} km'Ng] x'G5 . bfgf dWod cfsf/sf], cf+vfsf] ulx/fO{ 
dWod ePsf] ;]tf], ;dyn ;tx ePsf] x'G5 . of] hftsf] cfn' !)) b]lv !@) lbgdf tof/ x'G5 . 
of] hftn] s]xL xb;Dd 89'jf ;xg ;Sb5 / o;sf] 8fF7sf] ;+Vof ;/b/ #–$ k|lt af]6 / bfgfsf] 
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;+Vof ;/b/ !)–!@ k|lt af]6  /x]sf] o; hftsf] ;/b/ pTkfbsTj @% b]lv #) 6g k|lt x]S6/ 5 . 

-em_ v'dn pHjn

cGt/fli6«o cfn' ljsf; s]Gb|af6 g]kfndf lelqPsf] of] hft  kxf8L If]qsf nflu l;kmfl/; ul/Psf]  
/ lj =;+= @)&) df pGdf]rg ePsf] hft xf] . cfn'sf] bfgf dWo cfsf/sf] c08fsf/, af]qmf lrKnf] 
;]tf], 89'jf /f]u ;xg ;Sg], efO/; PS; / jfO gnfUg], !)) b]lv !@) lbgdf tof/ x'G5 . o;sf] 
8fF7sf] ;+Vof ;/b/ $–% k|lt af]6 / bfgfsf] ;+Vof ;/b/ !)–!@ k|lt af]6  /x]sf] o; hftsf] ;/b/ 
pTkfbsTj @%  6g k|lt x]S6/ 5 . cfn' lrK; agfpg klg of] hft pko'Qm kfOPsf] 5 .

-`_ v'dn pkxf/

cGt/fli6«o cfn' ljsf; s]Gb|af6 g]kfndf lelqPsf] of] hft t/fO{ b]lv pRr kxf8 ;Dd v]lt ug{ 
l;kmfl/; ul/Psf] / lj =;+= @)&) df pGdf]rg ePsf] hft xf] . cfn'sf] bfgf c08fsf/, ;fgf] 7"nf] 
b'a} lsl;dsf], af]qmf xNsf /ftf] / ;]tf] ldl>t, cfvfF a}hgL /+usf], 89'jf /f]u ;xg ;Sg], ;'Vvf / 
v8]/L s]lx ;xg ;Sg], ksfpbf guNg], ld7f] :jfb ePsf], !)) b]lv !@) lbgdf tof/ x'g], o;sf] 
8fF7sf] ;+Vof ;/b/ $ k|lt af]6 / bfgfsf] ;+Vof ;/b/ *–!) k|lt af]6  /x]sf] o; hftsf] ;/b/ 
pTkfbsTj @% 6g k|lt x]S6/ 5 . cfn' lrK; agfpg klg of] hft pko'Qm kfOPsf] 5 .

l;kmfl/; ul/Psf pGgt hftx¿

ljleGg cg';Gwfg s]Gb|x¿df ul/Psf] hftLo k/LIf0f Pj+ 5gf}6 k|lqmofaf6 pTkfbg Ifdtf /fd|f] 
ePsf], /f]u sL/f cj/f]ws Ifdtf cflb hftLo ljz]iftfx¿ ePsf] / s[ifsx¿sf] rfxgf adf]lhd 
s]xL hftx¿ b]zsf] ljleGg ef}uf]lns If]qx¿sf nflu Jofj;flos ¿kdf v]tL ug{ l;kmfl/; 
ul/Psf] 5 .

s= sfl8{gnM

of] hft g]b/Nof08af6 ;g\ !(*@÷*# df g]kfn leqLPsf] xf] . af]6 dWod km}lng], 8fF7 df]6f] / 
cUnf], kftx¿ Uff9f xl/of / 7"nf cfsf/sf] x'g], uf9f /ftf] k"mn k"mNg], nfDrf] xNsf /ftf] / lrNnf] 
bfgf x'g], ()–!)) lbgd} tof/ x'g], 89'jf ;xg ;Sg], P]h]? gnfUg] o; hftsf k|d'v ljz]iftfx¿ 
x'g\ . l56f] tof/ xg] ePsf]n] Ps jif{df w]/} afnL lng afnLrqmdf pko'Qm x'g] / pTkfbg Ifdtf 
klg ;/b/ @)–@% 6g÷x]= ePsf]n] ls;fgx¿n] of] hftnfO{ a9L dg k/fPsf] kfOG5 . of] hftnfO{ 
dWo kxf8 h:t} sfe|] kgf}ltlt/ lj|l6; cfn' eGg] u/]sf] klg kfOG5 . of] hft kxf8b]lv t/fO{{;Dd 
Jofj;flos v]tLsf] nflu l;kmfl/; ul/Psf] 5 . 



53/fli6«o cfn', t/sf/L tyf d;nfjfnL ljsf; s]Gb|

v= Pd= P; $@=#

;g *) sf] bzsdf cd]l/sfaf6 leqfOPsf] o; cfn'nfO{ st} Pd=P;=, st} sfnL cfn', st} gLnf] 
cfn'sf] gfdn] lrlgG5 . /fd|f] pTkfbg lbg], 89'jf ;xg ;Sg], lgnf] /Ësf] bfgf ePsf], vfgfdf 
ld7f] :jfb cflb u'0f ePsf]n] ahf/ ljz]ifsf sf/0f ljz]if u/L kf]v/f If]qdf al9 dg k/fO{G5 . 
sf:sL, wflbu+, ndh'u kj{t / g'jfsf]6 lhNnfsf ls;fgx¿n] of] hftnfO{ v]lt ub}{ u/]sf] kfOG5 . 
of] cfn'sf] hftsf] bfgfsf] ;'if'Kt cjlw cToGt} sd -@ b]lv $ xKtf_ x'G5 h;n] ubf{ e08f/0f 
Ifdtf sd x'g'sf ;fy} pRr kxf8df P]+h]? /f]u ;d]t nfUg]] cju'0fn] ubf{ of] hft pRr tyf dWo 
kxf8sf ls;fgx¿sf nflu l;kmfl/; ug{ ;lsPsf] 5}]g . 

k~hLs[t ul/Psf] hftx¿

s= l6 lk P; !

of] cfn'sf] ljofF k|of]u ul/ v]lt ul/g] cfn'sf] hft xf] . Pr lk=P; & kf]yL / l6=lk=P; ^& 
efn] nfO{ k|of]u ul/ tof/ ul/Psf] xfO{la|8 laofF cfjZostf cg';f/ g]kfndf g} pTkfbg ul/G5 . 
Go'lSno; aLpcfn' s]Gb| lgufn], l;Gw'kfNrf]s / pi0f k|b]lzo jfujfgL s]Gb| ;nf{xLdf o; hftsf] 
aLp -aLofF_ pTkfbg ul/G5 . b]zsf] ;a} efu t/fO{{ b]lv pRr kxf8 ;Ddg} v]tL ug{ ;lsg] of] 
hftsf] bfgf uf]nf] / ;]tf] af]qmf x'G5 . rf}8f kft, df]6f 8fF7, cUnf] af]6 / k|z:t km'n km'Ng] o; 
hftsf] ljz]iftf xf] . o;sf] 8fF7sf] ;+Vof ;/b/ $–^ k|lt af]6 / bfgfsf] ;+Vof ;/b/ *–!) k|lt 
af]6 /x]sf] o; hftsf] ;/b/ pTkfbsTj @%–#) 6g k|lt x]S6/ 5 . ld7f] :jfb x'g] ePtf klg ;]tf] 
af]qmfsf] sf/0f Tolt al9 dfu gePsf] s[ifssf] u'gf;f] 5 .

v= l6 lk P; @

of] hft klg cfn'sf] ljofF k|of]u ul/ v]lt ul/g] cfn'sf] hft xf] . Pd Pkm ii  kf]yL / l6=lk=P; 
^& efn] nfO{ k|of]u ul/ tof/ ul/Psf] xfOla|8 laofF  l6 lk P; ! hft h:t} cfjZostf cg';f/ 
g]kfndf g} pTkfbg ul/G5 . of] hft klg b]zsf] ;a} efu t/fO{{ b]lv pRr kxf8 ;Ddg} v]tL ug{ 
;ls]g] of] hftsf] bfgf uf]nf] / ;]tf] af]qmf x'g'sf ;fy} rf}8f kft, df]6f 8fF7, cUnf] af]6 / k|z:t km'n 
km'Ng] cGo ljz]iftf ;d]t l6 lk P; ! ;Fu ldN5 . o;sf] 8fF7sf] ;+Vof ;/b/ % k|lt af]6 / bfgfsf] 
;+Vof ;/b/ !) k|lt af]6 /x]sf] o; hftsf] ;/b/ pTkfbsTj @%–#) 6g k|lt x]S6/ 5 . 

:yfgLo hftsf] ;+sng, k/LIf0f / 5gf}6 M 

cfn'sf] hft ljsf; ug]{ sfo{ k|ToIf ¿kdf ls;fg;Fu ;DalGwt /xG5 . ls;fgx¿n] ld7f] :jfb 
ePsf], / cfˆg} 3/uf]7df ;lhn} e08f/0f u/L /fVg ;Sg] u'0f ePsf hftx¿nfO{ k|fyldstf lbg] 
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u5{g\ t;y{ pGgt hftsf] ljsf; Pj+ k|rf/ k|;f/sf afah'b klg cfn'v]tLsf] clwsfFz If]qdf 
:yfgLo hftx¿sf] v]tL x'Fb} cfPsf] 5 . oL hftx¿ P+]h]? tyf 89'jf /f]u ;xg g;Sg], pTkfbg 
Ifdtf sd ePsf x'G5g\ ;fy} k/Dk/fut ¿kdf cfn'v]tL x'b} cfPsf]n] klg :yfgLo hftdf efO/;sf] 
k|sf]k a9L eO{ pGgt hftx¿sf] t'ngfdf pTkfbg Hofb} sd x'G5 eg] :yfgLo hftx¿df dL7f] :jfb, 
/fd|f] e08f/0f Ifdtfsf] cltl/Qm sd dlnnf] df6f]df klg pTkfbg /fd|} lbg] ljz]if u'0fx¿ ePsf]n] 
P+]h]? tyf 89'jf ;xg ;Sg] pGgt hftx¿df afnL k|hgg\ sfo{qmd dfkm{t :yfgLo hftnfO{ ;'wf/ 
ug{ ;s]df n]sfnL If]qsf clwsf+z ls;fgx¿ a9L nfeflGjt x'g ;Sb5g\ . 

hftLo cg';Gwfgdf g]kfnsf ljleGg e'–efuaf6 :yfgLo hftx¿ ;+sng ug]{, To;sf] cg';Gwfg 
kmfd{df d"Nofª\sg ug]{ / 5gf}6 ug]{ sfo{ eO/x]sf] 5 . :yfgLo hft k|lt ls;fgsf] a9\bf] cfsif{0f / 
dfunfO{ dWo gh/ /fVb} cfn'afnL cg';Gwfgn] s]xL hftx¿ l;kmfl/; u/]sf] 5 .

hftx¿   ;+sng tyf l;kmfl/; ul/Psf] If]q
;/sf/L ;]tf]  k"jL{ kxf8
yf? nf]sn  dWo tyf klZrd t/fO{{
h'DnL nf]sn  dWo klZrd kxf8
sf7df8f}+ nf]sn  sf7df8f}+ pkTosf
:ofªbf]h]{  k"jL{ kxf8

oL hftx¿sf] cltl/Qm u'Dbf nf]sn, -uf]/vf_ km;]{ ;]tf] -d]rL, c~rn_, /f]lh6f -lgufn], bf]nvf_ 
Onfd lgnf] -Onfd, emfkf_ 8f]Nkf nf]sn -8f]Nkf_, ysfnL /ftf] -u08sL / wf}nflu/L_, v'Da'n] 
/ftf] -;f]n'v'Da'_ lr;fkfgL /ftf] -bf]nvf, /fd]5fk, vf]6fª, ;f]n'_, /ftf] uf]nf] -kgf}lt_ / nfn 
u'nfa -jf/f, k;f{_, cflb hftx¿ k|rlntdf /x]sf 5g\ .

pGdf]rGd"v hftx¿ (Pipeline varieties)

cfn'afnL cg';Gwfg sfo{qmd v'dn6f/df ut s]xL jif{af6 cfˆg} hftx¿sf] ljsf;sf sfdx¿ 
yflnPsf] 5, h;cg';f/ PRP series sf s]lx hftx¿ ljsf; eO /fv]sf 5g\ tkl;nsf hftx¿ 
l56} pGdf]rg x'g] k|qm[ofdf 5g .

-s_ lk=cf/=lk @%*^! =!

/ftf] af]qmf ePsf], 89'jf cj/f]ws, cf}ift pTkfbsTj @$ 6g÷x]= /x]sf] of] hft cfn'afnL 
cg';Gwfg sfo{qmd v'dn6f/df k|hgg ul/Psf] hft xf] . lrK;sf nflu /fd|f] dflgPsf] of] hft 
lgs6 eljZodfg} pGdf]rg x'Fb}5 .
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-v_ l;=cfO kL= #(%!!@=#@

kmnfd, h:tf (Zn) / le6fdLg l; a9L ePsf] 89'jf /f]u cj/f]ws hft  kxf8 tyf pRr kxf8df 
/fd|f] pTkfbg lbG5 . cf};t pTkfbsTj  @#   6g÷x]= ePsf] of] hft klg pGdf]rg x'g] k|s[ofdf 5 .

hft 5gf}6 ubf{ lbOg] k|fyldstfx¿ M

bLuf] hftLo u'0f:t/, Psgf;sf] hft Pj+ cg'kd df}lns u'0f hftLo k|d'v ljz]iftfx¿ x'g\ . t/ 
ef}uf]lns ljz]iftf cg';f/ cfn'sf] hftLo 5gf}6df ljz]if Wofg lbg' kb{5 . pRr tyf dWo kxf8 
If]qsf nflu :yfgLo hftsf] t'ngfdf a9L pTkfbg lbg], 89'jf /f]u cj/f]wsf jf ;xg ;Sg], P]h]? 
/f]u cj/f]ws, ;'Vvf / cl;gf ;xg ;Sg], l56f] tyf dWod cjlwdf tof/ x'g], /fd|f] e08f/0f 
Ifdtf ePsf] / s[ifsx¿nfO{ dg kg]{ cfn'sf /+u, cfsf/nfO{ k|fyldstf lbOG5 eg] t/fO{{ tyf leqL 
dw]zsf nflu :yfgLo hftsf] t'ngfdf a9L pTkfbg lbg], l5§} tof/ x'g], 89'jf /f]u cj/f]ws tyf 
;xg ;Sg], efO/; cj/f]ws ;fy} /fd|f] e08f/0f Ifdtf ePsf hftx¿nfO{ 5gf}6df k|fyldstf 
lbOG5 .

#= k"j{ d"n aLpcfn' -lk|–j]l;s  aLpcfn'_ sf] Joj:yfkgM

cfn'afnLdf l6:o' sNr/ k|ljlw (Tissue culture Technique) åf/f efO/; d'Qm lk|–j]l;s 
aLpcfn' pTkfbg ul/G5 . g]kfndf /f]u kl/If0f / l6:o" sNr/ k|ljlwsf] k|of]u u/]/ pRr:t/sf] 
/f]ud'St aLpcfn' pTkfbg ul/b} cfPsf] 5 . efO/; / cGo /f]u af6 d'Qm kfl/Psf] cfn'sf] af]6af6 
lnOPsf] l6:o"nfO{ sNr/ ul/ b|'t b/n] k|hgg u/L nfxLls/f l5g{ g;Sg] lzzf 3/df jf hfnL 
3/leq ls6f0f' /lxt df6f] / jfn'jfsf] ld>0fdf pAhfOPsf cfn'sf bfgf nfO{ lk|–j]l;s jf k"j{ 
d"n aLpcfn' elgG5 . lk|–j]l;s aLpcfn' /fli6«o cfn', t/sf/L tyf d;nfafnL ljsf; s]Gb|n] 
ljleGg ;/sf/L kmfd{ s]Gb|, cw{;/sf/L ;+3 ;+:yf, s[ifs Pj+ s[ifs ;d"xsf] dfucg';f/ lk|–j]l;s 
aLpcfn' pTkfbs, /fli6«o cfn'afnL cg';Gwfg sfo{qmd tyf lglh If]qnfO{ ljqmL ljt/0fsf nflu 
;dGjo / ;xof]u ub{5 . o:tf] aLpcfn' pTkfbs ;d"x Pj+ ;+3 ;+:yfx¿n]  # b]lv $ k':tf ;Dd 
a[l¢ ul/ pQm aLp vfog cfn' v]lt pTkfbs s[ifs nfO{ ljt/0f jf ljlqm| ul/G5 . k"j{ d"n aLpcfn' 
-lk|–j]l;s aLp_ # b]lv $ k':tf ;Dd aLpsf nflu a[l¢ ubf{ efO/;, dfOsf]KnfHdf nufot cGo 
/f]ux¿ gcfpg] jftfj/0fsf] >[hgf ug'{k5{ .

aLpcfn' pTkfbs ;+3 ;+:yf, s[ifs Pj+ s[ifs ;d"x jf ;xsf/Ln] cfkm'nfO{ cfjZos kg]{ k"j{ d"n 
aLpcfn' -lk|–j]l;s aLpcfn'_ x/]s jif{ cfly{s jif{sf] ;'?df ->fj0f efb| dlxgf leq}_ ;DalGwt 
s[lif 1fg s]Gb| dfkm{t dfu ul/ /fli6«o cfn', t/sf/L tyf d;nfafnL ljsf; s]Gb v'dn6f/df 
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k7fpg' kb{5 . dfu cg';f/ k|fKt x'g] aLpcfn' /f]Kg' eGbf @% b]lv #) lbg cuf8Lg} ;+sng ul/ 
/f]Kgsf nflu tof/L -6';fpg]cfbL  sfo{_ u/fpg' kb{5 .

$= k"j{–d"n aLpcfn' (PBS) af6 d"n–aLpcfn' pTkfbg 

k"j{–d"n aLpcfn' (PBS) sf] pTkfbgsf] d'Vo p2]Zo k"0f{ lg/f]lutfsf ;fy} cfn'sf] hftLo u'0f tyf 
o;sf] pTkfbg IfdtfnfO{ sfod /fvL /fVg' xf] . aLpcfn' pTkfbs s[ifs ;d"xx¿n] aLpcfn'sf] 
u'0f:t/ sfod /fVg x/]s jif{ yf]/} kl/df0fdf k"j{–d"n aLpcfn''  (PBS)  nufO{ $ jif{;Dd ljleGg 
:t/sf aLpsf] aLh a[l4 ul/ vfog cfn' v]tL ug]{ s[ifsx¿nfO{ pGgt aLpcfn' dfq ljqmL ljt/0f 
ug'{kb{5 . k"j{–d"naLp  (PBS) af6 d"n aLpcfn' pTkfbg ug]{ k|ljlw o; k|sf/ 5 M

$=! k"j{–d"n aLpcfn'' bfgf cf];f/ k;f/ tyf 9'jfgL s;/L ug]{ <

 k"j{–d"n aLpcfn''  (PBS) sf bfgfx¿ otfptf cf];f/ k;f/ ubf{ cyf{t e08f/0fdf nUbf 
jf 9'jfgL ubf{ jf NofpFbf, 6';fpg] 7fpFdf nUbf jf NofpFbf, /f]Kgsf] nflu v]taf/Ldf nUbf 
af]qmfdf 3fp rf]6k6s gnfUg] ul/ / 6';f gefFlrof]; elg ljz]if xf]l;of/L ckgfOg' kb{5 . 

 9'jfgL ubf{ xNsf;Fu nf]l8Ë tyf cgnf]l8Ë ug'{kb{5 . 

 af]/fdf k"j{–d"n aLpcfn''  (PBS) 6Dd e/L 9'jfgL ubf{ bfgfx¿sf] aLrdf xfjf v]Ng] 7fpFF 
sdL x'g] ePsf]n] tL aLpcfn'sf bfgfx¿nfO{ :jf;–k|:jf;df  sl7gfO{ pTkGg x'g hfG5 
. h;n] ubf{ pQm aLpcfn'' lau|g] jf s'lxg] ;Defjgf x'G5 . ctM af]/f 6Dd e/L 9'jfgL ug'{ 
x'b}g .  

$=@ k"j{–d"n aLpcfn'df s;/L 6';f pdfg]{ <

 k"j{–d"n aLpcfn''  (PBS) nfO{ /fd|/L 6';fP/ dfq /f]Kg' h?/L 5 . g6';fPsf] aLp eGbf 
6';fPsf] aLpaf6 rfF8f] af]6 pld|G5 / rfF8f] kmNb5 . g6';fPsf] aLp /f]Kbf aLp s'lxg klg 
;Sb5 . 

 t/fO{{ tyf t/fO{{ h:tf] Gofgf] xfjfkfgL ePsf] 7fpFx¿df ;fwf/0ftof /f]Kg' eGbf Ps 
dlxgf klxn] / kxf8L If]qdf 8]9–b'O{{ dlxgf klxn]b]lv k"j{–d"n aLpcfn''  (PBS) nfO{ 
e08f/0faf6 aflx/ lgsfNg' kb{5 . 

 6';fpgsf] nflu ;fgf aLpcfn'x¿ e'O{df jf ¥ofsdf kftnf];Fu lkmFhfP/ /fVg'kb{5 .

 6';fpgsf] nflu /fVbf hlxn] klg /fd|/L xfjf ;+rfng x'g] dw'/f] k|sfz ePsf] 7fpFdf /fVg' 
kb{5 . t/ l;w} 3fddf kg]{ ul/ /fVg' x'Fb}g . 
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 7"nf] aLp eGbf ;–;fgf aLpcfn'' 6';fpg a9L ;do nfUb5 . 6';fx¿ 5f]6f], df]6f] / hft 
cg';f/ /ËLg x'g'kb{5 . k"j{–d"n aLpcfn' (PBS) af6 Ps k6s lg:s]sf] 6';fnfO{ efFRg 
lbg' x'Fb}g . 

 6';fpgsf] nflu /fVbf d';f tyf sL/fx¿af6 xf]lzof/ x'g'kb{5 / cfjZos k/]df ltgLx¿sf] 
lgoGq0fsf pkfox¿ ckgfpg' kb{5 . 

 b'O{{ lkm6 nDafO{ / 8]9 lkm6 hlt rf}8fO{ ePsf], dl;gf] hfnL xfn]sf] sf7sf] afs;df 
k"j{–d"n aLpcfn'' 6';fpg a]; x'G5 . o;/L 6';fpFbf afs; ;lxt 6';fPsf] aLp v]taf/Ldf 
/f]Kg n}hfg ;lhnf] x'G5 / 6';f klg efFlrb}g .

$=# k"j{–d"n aLpcfn' (PBS) nufpg] hUufsf] 5gf}6÷tof/L s:tf] / s;/L ug]{ <

 k"j{–d"n aLpcfn' (PBS) af6 d"n aLpcfn'' pTkfbg ug'{ eGbf klxnf df6f]af6 ;g]{ 
vfnsf /f]ux¿ h:t} v}/f] lkkrSs], P]h]?, sfnf] vf]:6]x¿df ljrf/ k'¥ofpg' kb{5 . tL 
/f]usf hLjf0f'x¿sf] cfz+sf gePsf] hUuf 5gf}6 ug{' kb{5 . 

 k"j{–d"n aLpcfn''  (PBS) af6 d"n aLpcfn'' pTkfbg ubf{ ;Dej eP;Dd :jR5 cyf{t\ 
v]tL gu/]sf] afFemf] hldg ;aeGbf pQd x'G5 . olb t/fO{{ If]qdf To:tf] hUuf gkfPdf 
wfgafnL nufPsf] v]t /fd|f] x'G5 . t/ cfn' tyf cfn'sf kl/jf/df kg]{ afnL h:t} 
uf]ne]8f, efG6f, v";f{gL nufPsf] v]t af/Ldf aLpcfn''sf] pTkfbg jf aLp a[l4 ug'{ x'Fb}g .

 hldg kfgL ghDg] vfnsf] x'g' kb{5 . 

 k"j{–d"n aLpcfn''  (PBS) af6 d"n aLpcfn'' pTkfbg ug{ xNsf anf}6] bf]d6 df6f] ePsf] 
7fpFdf v]tL ug'{ /fd|f] x'G5 . 

 k"j{–d"n aLpcfn''  (PBS) ;fgf ;fgf x'g] / To;df 6';fx¿ klg dl;gf] tyf slnnf] x'g] 
ePsf]n] hUUffsf] vghf]t /fd|f];Fu x'g'kb{5 . 8Nn} 8Nnf ePsf] hdLgdf aLp /fd|/L pd|g 
;Sb}g . To;sf/0f sl/j #) ;]=dL=ulx/f];Dd hUufsf] tof/L ug'{ kb{5 . 8Nnfx¿ km'6fO{ 
df6f]nfO{ emf/kft /lxt, a'/a/fpFbf] / v's'nf] kfg'{kb{5 .

$=$ slxn] /f]Kg] <

 k"j{–d"n aLpcfn''  (PBS) sf] /f]Kg] ;do cfn'sf] hft, xfjfkfgL  7fpF cg';f/ km/s x'G5 
. ;fwf/0ftof x/]s If]qsf cfn' nufpg] d'Vo l;hg g} pko'Qm l;hg xf] . h; cg';f/ 
t/fO{{ / leqL dw]zdf c;f]hb]lv sflt{s, dWo kxf8L If]qdf >fj0f–efb| -z/b afnL_ tyf 
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kf}if–df3 -a;Gt] afnL_, pRr kxf8L If]qdf kmfu'g r}q -aif]{ afnL_ / clt pRr kxf8L 
If]qdf a}zfv h]i7df -k"j{{–dg;'g afnL_ cfn' /f]Kg pko'Qm dflgG5 . 

 k"j{–d"n aLpcfn''  (PBS) af6 aLha[l4 ubf{ nfxL sL/fsf] k|sf]ksf] ;donfO{ Wofg 
lbO{ Tolx cg';f/ aLpcfn'' /f]Kg] ;do ldnfpg' kb{5 . cGoyf ;dod} b}lxs ls6gfzs 
ljiffbLx¿ 5/]/ nfxL ls/fsf] /f]syfd ug'{kb{5 .

$=% /f]Kg] b"/L / t/Lsf

 k"j{–d"n aLpcfn''  (PBS) sf] /f]kfO{sf] b"/L aLpcfn''sf] ;fO{hdf lge{/ ub{5 . ;fgf] 
;fO{hsf] k"j{–d"n aLpcfn'' sd b'/Ldf / 7"nf] ;fO{hsf] cln 6f9f /f]Kg' pko'Qm x'G5 
-tflnsf #_ .

 tflnsf #M k"j{–d"n aLpcfn'' (PBS) sf] ;fO{h, /f]Kg] b"/L / If]qkmn

qm=;+= aLpcfn''sf] tf}n /f]Kg] b"/L %)) bfgfn] 9fSg] If]qkmn
!= ! u|fd eGbf ;fgf] ^) x % ;]=dL= !% ju{ dL6/
@= ! b]lv % u|fd ^) x & ;]=dL= @% ju{ dL6/
#= % b]lv !) u|fd ^) x !) ;]=dL= #) ju{ dL6/
$= !) u|fd eGbf 7"nf] ^) x !% ;]=dL= $% ju{ dL6/

 Ps u|fd eGbf ;fgf] k"j{–d"n aLpcfn''  (PBS) ^)x% ;]=dL= sf] b'/Ldf nfOg agfO{ /f]Kg' 
kb{5 . aLpcfn'' cem ;fgf] ePdf Ps} 7fpFdf @÷@ j6f bfgf /f]Kg' pko'Qm x'G5 .  

 cfwf u|fd eGbf sd tf}n ePsf k"j{–d"n aLpcfn''  (PBS) nfO{ v]/ kmfNg'sf] ;§f To;sf] 
;b'kof]u ug{ Ps jif{ g;{/L a]8df !) ;]=dL=sf] b'/Ldf /f]kL aLp a[l4 ug'{ jf 7"nf] kfg'{ 
pko'Qm x'G5 . o;/L aLp a[l4 lgolGqt jftfj/0fdf u/L efO/; kl/If0f ul/Pdf o;sf] 
u'0f:t/ k"j{{–d"naLp ;/x x'G5 . 

 ;fgf], slnnf] 6';fnfO{ arfpg] u/L aLpcfn'' ;fjwflgk"j{{s df6f]df /f]Kg' kb{5 . 

 /f]kfO{+sf] ulx/fO{ klg aLpcfn''sf] ;fO{hdf lge{/ ub{5 . ;fgf] cfn'sf] 6';f ulx/f] /f]Kgfn] 
df6f] aflx/ l5rf]n]/ cfpg ufx|f] kb{5 . 

 kxf8L If]qdf % u|fd eGbf ;fgf cfn' ;fwf/0ftof # b]lv $ ;]=dL= sf] ulx/fOdf /f]Kg' 
pko'Qm x'G5 . t/ t/fO{{ If]qdf #–$ ;]=dL= ulx/fO{ kof{Kt x'Fb}g / cln ulx/f] /f]Kg' kb{5, 
lsgeg] t/fO{{df udL{n] ubf{ df6f]sf] ;txaf6 a9L dfqfdf kfgL aflkmP/ hfg] x'Fbf aLp pd|g 
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lr:ofg kof{Kt  x'Fb}g .

$=^ dnvfb slt s;/L / slxn] xfNg] <

 ;–;fgf k"j{–d"n aLpcfn''  (PBS) af6 af]6 pd|L h/fsf] ljsf; x'gf;fy o;nfO{ w]/} 
dfqfdf vfB tTj cyf{t\ dnvfbsf] cfjZostf kb{5, lsgeg] tL dfp aLpcfn'' ;fgf] 
ePsf]n] af]6sf] ¿kdf x's{g cfkm}df k|z:t dfqfdf zlQm k'Ub}g . To;}n] kof{Kt dfqfdf 
dnvfb aLp /f]Kbf g} xfNg' kb{5 . 

 ;fwf/0ftof /fd|f] pTkfbg lng /fd|/L s'lxPsf] sDkf]i6 dn -uf]a/ dn_ slDtdf klg @) 
6g k|lt x]S6/ -cGbfhL ! 6g k|lt /f]kgL jf & b]lv * ;o lsnf] k|lt s7\7f_ / gfO6«f]hg, 
kmf]:kmf]/; / kf]6f; !))M!))M^) lsnf] k|lt x]S6/ -cGbfhL ^=% lsnf] o"l/of, !! lsnf] 
l8=P=kL= / % lsnf] Do"/]6 ckm kf]6f; k|lt /f]kgL jf $=% lsnf] o"l/of, &=% lsnf] 
l8=P=lk= / #=% lsnf] Do"/]6 ckm kf]6f; k|lt s6\7f_ sf] b/n] xfNg' kb{5 . 

 dfly pNn]lvt gfO6«f]hgsf] dfqf cfwf /f]Kg] a]nfdf / cfwf klxnf] ps]/f lbg] a]nfdf 
/fVg' plrt x'G5 .  

 aLpcfn'' s'lxgaf6 arfpg /f;folgs dn aLpcfn'';Fu ;Dks{df cfpg] u/L xfNg' x'Fb}g . 
;fy} k"j{–d"n aLpcfn''  (PBS)  s'v'/fsf] dn;Fu l;w} ;Dks{df cfpg] u/L /f]Kg' x'Fb}g . 
s'v'/fsf] dnaf6 pTkGg x'g] tfkqmdaf6 ;–;fgf aLpcfn'' lju|g] jf s'lxg] ;Defjgf x'G5 . 
To:t} sDkf]i6 dn -3/sf] dn÷uf]a/ dn_ /fd|/L s'lxPsf] jf kfs]sf] dfq k|of]u ug'{ 
clgjfo{ 5 .

$=& uf]8d]n, ps]/f tyf l;+rfO{{ slxn] / s;/L ug]{ <

k"j{–d"n aLpcfn''  (PBS) af6 d"n aLpcfn'' pTkfbg sfo{ ubf{ uf]8d]n, ps]/f tyf l;+rfO{{ h:tf 
;a} v]tL k|ljlwsf sfo{x¿ af]6sf] a[l4 cj:yf tyf df6f]sf] lr:ofg x]/L l7s l7s ;dodf ul/g' 
kb{5 .

$=* /f]lu· ug]{ sL gug]{ <

;fwf/0ftof k"j{–d"n aLpcfn''  (PBS) af6 d"n aLpcfn'' pTkfbgsf] nflu v]tL ubf{ /f]luË 
sfo{sf] cfjZostf kb}{g . lsgeg] k"j{{{–d"n aLpcfn'' efO/; /f]u/lxt x'G5g\ / efO/; /f]u kl/If0f 
ul/;s]sf] x'G5 . t/ efO/; /f]usf aflx/L >f]tx¿ j/k/sf] vfog cfn'sf] afnL tyf emf/kftx¿af6 
klg sL/fx¿sf] dfWodåf/f jf 5'jf5'taf6 ;g{ ;Sg] ePsf]n] k"j{–d"n aLpcfn''  (PBS) nufPsf] 
Kn6 a/f]a/ lgl/If0f ul//fVg' kb{5 . lgl/If0f ubf{ olb s'g} af]6df efO/; /f]u nfu]sf] cfz+sf ePdf 
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pQm af]6 bfgf ;lxt t'/Gt ;fjwflgk"j{{s pv]nL Kn6af6 x6fpg' kb{5 .

$=( xfNdk'ln· (Haulm pulling) slxn] / s;/L ug]{ <

k"j{{–d"n aLpcfn'' (PBS) af6 pTkflbt d"n aLpcfn'sf] pRr u'0f:t/ sfod /fVg ;dodf l7s;Fu 
xfNdk'lnË cyf{t\ af]6 pv]Ng] sfo{ ul/g' clgjfo{ 5 . o; sfo{ ;dodf ubf{ pTkflbt aLpcfn'' 
efO/; /f]ux¿sf] ;+qmd0faf6 aRg hfg] x'G5 . ;fwf/0ftof cfn' vGg' eGbf !)–!% lbg cuf8L 
xfNdk'lnË ug'{kb{5 . t/ nfxL sL/fsf] ;+Vof a9\g] cfz+sf ePdf bfgfx¿ cln ;fgf ePklg t'?Gt} 
xfNdk'lnË ul/xfNg' kb{5 . olb af]6 lgSs} slnnf] 5 / bfgfsf] /fd|/L ljsf; ePsf] 5}g eg] cyf{t\ 
af]6 pv]Nbf w]/} gf]S;fgL x'g] b]lvPdf t'?Gt b}lxs sL6gfzs laiffbL 5sL{ lbg'kb{5 . cGoyf 
pTkflbt cfn'df efO/; ;/L aLpsf] u'0f:t/df x|f; cfpF5 . xfNdk'lnË ubf{ w]/}h;f] pTkflbt cfn' 
l7s aLp ;fO{hsf] x'g hfg'sf] ;fy} af]qmf klg /fd|/L l5lKkg hfg] x'G5 .

$=!)  aLpcfn' slxn] / s;/L vGg] <

cfn'sf] bfgfdf /fd|/L af]qmf l5lKkO{ ;s]kl5 dfq} cfn' vGg] sfo{ yfNg' kb{5 cyf{t\ xfNdk'lnË 
u/]sf] !)–!% lbgkl5 cfn' vGg' kb{5 . cfn' vGbf 8\ofËnfO{ tn b]lv df6f] kN6fO{ cfn' l6Kg] 
ul/Pdf cfn'df rf]6k6s nfUg] ;+efjgf sd x'G5 . ;se/ df6f] cf]efgf] jf a'/a'/fpbf] ePsf] a]nf 
cfn' vGg] sfo{ ug'{ j]z x'G5 .

$=!! :ofxf/ ;+ef/ tyf u|]l8· s;/L ug]{ <

cfn' vlg ;s]kl5 !) b]lv !% lbg ;Dd /fd|/L xfjfsf] ;~rf/ ePsf] t/ l;wf 3fd gkg]{ 7fpFdf 
/fv]/ ;'sfpg' kb{5 . o;}a]nf vGbf v]/L nfu]sf] ;fgf]ltgf] rf]6x¿df kftnf] af]qmf hDg hfG5 . 
tfkqmd !% b]lv !* l8u|L ;]lN;o; / ;fk]lIfs cfb|tf () b]lv (% k|ltzt ePdf sfl6Psf] 7fpFdf 
rfF8f] vf6f a:g yfNb5 . o; cltl/Qm bfgfdf vGbf v]/L 6fFl;Psf] df6f] emfg'{sf] ;fy} rf]6k6s 
gnfu]sf] /fd|f] cfn'sf bfgfx¿ csf]{ jif{ k|dfl0ft aLpcfn' pTkfbg ug{sf] nflu sDtLdf 7"nf, 
demf}nf / ;fgf ul/ # u|]8df 5'6\ofpg' kb{5 .

$=!@ e08f/0f sxfF / s;/L ug]{ <

/fd|/L cf]efgf]df ;'sfO{ jf :ofxf/ ;+ef/ tyf u|]l8Ë ul/;s]kl5 pQm d"n aLpcfn''nfO{ pko'Qm 
tl/sfn] e08f/0f ul/g' kb{5 . kxf8L If]qdf dw'/f] k|sfzsf] l;4fGt ckgfO{ agfO{ /fv]sf] sd 
vlr{nf] ;fwf/0f aLpcfn'' e08f/ 3/ -/l:6s :6f]]/_ df klg e08f/0f ug{ ;lsG5 . t/ t/fO{{ tyf 
dWo kxf8L jf Gofgf] xfjfkfgL ePsf] 7fpFdf sf]N8 :6f]/]h -l;t e08f/_ df g} aLpcfn'' e08f/0f 
ul/g' kb{5 . aLpcfn'' e08f/0f ul/g' eGbf klxn] e08f/ 3/ /fd|/L ;kmf ;'U3/ ug'{kb{5 . cfjZos 
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k/]df ls6gfzs ljiffbL k|of]u ul/ e08f/ 3/nfO{ ;a} lsl;dsf /f]usf hLjf0f' tyf sL/fx¿af6 
d'Qm kfg{' kb{5 . 

dfly pNn]lvt v]tL k|ljlwx¿ l7s l7s ;dodf /fd|/L ckgfO{ jLh a[l4 ul/Pdf pTkflbt d"n 
aLpcfn''sf] u'0f:t/ sfod /xg hfg] x'G5 .

%=d"n aLpcfn''af6 ,k|dfl0ft aLpcfn' / pGgt aLpcfn' pTkfbg k|ljlw

k"j{ d"n aLpcfn'af6 pTkflbt d"n aLpcfn'sf] plrt k|of]u ul/ sDtLdf @ b]lv # k':tf ;Dd aLh 
a[l¢ sfo{qmd ;+rfng u/]/ dfq cfjZos aLp kl/df0f tof/ ug{ ;lsG5 . aLpcfn'sf] u'0f:t/ 
sfod /fVg tkl;n cg';f/sf] v]lt k|ljlw canDjg ug'{sf ;fy} aLpcfn' lgl/Ifs jf afnL 
lgl/Ifsaf6 afnL cjlwe/ slDtdf klg $ k6s lgl/If0f ul/ u/fO{ aLpcfn'nfO{ k|dfl0fs/0f ug]{  
/ k|dfl0fs/0fsf] 6\ofu nufpg] jf cfkmg} k|fljlwsaf6 lgl/If0f ul/ oyfy{ ;+s]t kqsf]  6\ofu 
nufpg] sfo{ ug'{ kb{5 .

%=! hUufsf] 5gf}6M

:j:y aLpsf] k|of]un] dfq :j:y aLp pTkfbg ug{ ;lsb}g . cfn'df nfUg] ljleGg /f]ux¿ df6f]df 
ljBdfg x'g ;S5g . ctM df6f] /f]uL ePdf To:tf] hUufaf6 pTkflbt ;Dk"0f{ aLpcfn' g} /f]uL x'g 
;S5 . To;}n] aLpcfn' pTkfbg ug]{ hUuf lg/f]uL x'g' kb{5 . aLpcfn' pTkfbgsf nflu 7fpF 5gf}6sf] 
s'/f ubf{ aLpcfn'af6 ;g]{ vt/gfs /f]ux¿ h:t} v}/f] lkk rSs] -cf]O{nfpg]_ / P]h]? /f]usf] z+sf 
gePsf] 7f+p dfq 5fGg' kb{5 . ;fy} aLpcfn'af6 ;g]{ cGo /f]ux¿ h:t} sfnf] vf]:6], ;fwf/0f bfb, w'n] 
bfb, lunf] ;8g, ;'Vvf ;8g cflbsf] k|sf]k gePsf] hUuf 5fGg' kb{5 . ;se/ cfn'v]tL gul/Psf] 
hUuf 5gf}6 ug]{ / To:tf] hUuf gePdf sDtLdf @ jif{ cfn'v]tL gul/Psf] hUuf 5gf}6 ug'{ /fd|f] 
x'G5 . ;fy} aLpcfn'' pTkfbg Kn6af6 ;fwf/0f cfn' pTkfbg Kn6sf] k[ystf b'/L slDtdf % dL6/ 
x'g'kb{5 . 

cfn'v]tL ug{ pko'Qm jftfj/0f ePsf] 7fpFdf dfq aLpcfn' pTkfbg ug'{ kb{5 . cfn' pTkfbg 
ul/g] ;a} If]q aLpcfn' pTkfbgsf] nflu pko'Qm x'Fb}gg . aLpcfn' pTkfbg ul/g] If]q 5fGbf s]xL 
cfwf/e"t cfjZostfx¿nfO{ Wofg lbg'kb{5, h:t}M afnL cjwLdf /f]ux¿ tyf ls/fx¿sf] k|sf]k 
sd x'g], pTkfbg / bfgfsf] ;+Vof a[l4b/ a9L x'g], 3'DtL] afnLsf] k|fjwfg ug{ ;lsg] / oftfoftsf] 
;'ljwf ePsf] :yfg cflb .

%=@ /f]Kgsf nflu aLpcfn''sf] t}of/L Pj+ afnL Joj:yfkgM

nfxL ls/fsf] ;+Vof -h;n] efO/; /f]ux¿ ;f5{g_ clwstd l;df k'Ug] a]nf;Dd afnL l5lKkO;Sg' 
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kb{5  . l5lKkPsf] af]6df efO/; /f]unfO{ cj/f]w ug]{ Ifdtf al9 x'G5 . ctM /fd|f];Fu 6';fPsf], ;a}} 
cfFvfaf6 6';fx¿ cfO;s]sf], xl/of] / df]6f] 6';f ePsf]  dWod b]lv 7"nf] ;fO{hsf] aLpcfn' /f]Kg 
pko'Qm x'G5 . ctM aLpcfn'df ;se/ ;a}} cfFvfaf6 6';f lgsfNg / 6';fx¿ 5f]6f, xl/of / df]6f x'g] 
cfjZos Jofj:yf ldnfpg' k5{ . h;sf nflu /li6s e08f/df e08fl/t aLpcfn'sf] cj:yf x]l/ 
/f]Kg' eGbf  #) b]lv $) lbg klxn]g} cjnf]sg ul/ Pp6f dfq cfPsf] 6';fnfO{ efFrL k'gM /li6s 
e08f/df lkmhfO{ /fVg' k5{ . aLpcfn' 6';fpg' eGbf klxn]g} jf e08/df /fVg' cuf8L aLpsf] pkrf/ 
u/]/ w"n] bfb / sfnf] vf]:6] h:tf /f]ux¿nfO{ lgd"{n cyjf w]/} sdug{ ;lsG5 . olb aLp /f]Kg] 7fpF 
-df6f]_ g} /f]u u|:t 5 eg] aLp pkrf/n] dfq /f]u lgoGq0f ug]{ Tolt k|efjsf/L x'Fb}g .

%=# aLpsf] ;fOh / b'/LM

aLpcfn' pTkfbg ubf{ a9L eGbf a9L dWod ;fO{hsf] cfn' pTkfbg ug{] nIf x'g] x'gfn] ;fwf/0ftof 
sd b'/Ldf /f]lkPsf 7"nf aLpcfn'df a9L ;+Vofdf d'Vo 8f7x¿ x'g] ePsf]n] k|ltaf]6 a9L ;+Vofdf 
dWod cfsf/sf cfn' kmNb5g\ . t;y{ aLpsf] ;fOh cg';f/ /f]Kg] b'/L vfog cfn'df eGbf sd 
/flv cfn' /f]Kg' kb{5 . o;sf] nflu 8ofËsf] km/s %) b]lv ^) ;]= ld= / af]6sf] km/s @) b]lv 
@% ;]= ld=/fVg' pko'Qm x'G5 .

%=$ k|+ful/s tyf /f;folgs dnsf] k|of]uM

;Gt'lnt ¿kdf k|fËfl/s / /;folgs dnsf] k|of]u ug'{ kb{5 . gfO6«f]hg o'Qm /;folgs dnn] af]6sf] 
cfo'nfO{ nDafpg] / u]8f nfO{ 7"nf] kfg]{ x'gfn] ;fwf/0f cfn' v]ltsf] t'ngfdf aLpcfn' pTkfbg 
ubf{ gfO6«f]hg dnsf] k|of]u sd ug'{ kb{5 . k|fËfl/s dn k|z:t /fVg ;s]df /;folgs dn 36fpg 
;lsG5 / df6f]sf] dlnnf]kgf x]l/ !))M!))M^) s]=hL= gf= km= kf]= (NPK) k|lt x]S6/ t/fO{{df / 
*)M*)M^) s]=hL= gf= km= kf]= (NPK) k|lt x]S6/ kxf8df k|of]u ug{' kb{5 . gfO6«f]hg / kf]6f;sf] 
kl/df0f ;Gt'ng gePdf nfxL ls/fsf] k|sf]k a9\g ;S5 .

%=% dnvfb Pj+ l;+rfO{sf] Joj:yfM

dnvfbsf] sdL jf l;+rfO{sf] cefjaf6 b'j{n ePsf af]6x¿ kx]lnG5g\ / nfxL ls/fn] a9L 
cfqmd0f ub{5 . lrZofgsf] cefjdf kftdf /; afSnf] x'Fbf nfxL ls/fsf] a[l4sf] nflu a9L pko'Qm 
cj:yfsf] ;[hgf x'G5 . ctM af]6nfO{ alnof] cj:yfdf /fVg cfjZostf cg';f/ l;+rfO{sf] 
Joj:yf ug'{ kb{5 .

%=^ nfxL ls/faf6 afnLsf] arfj6M 

efO/; /f]ux¿ ;fg]{ d'Vo jfxs nfxL ls/fnfO{ kx+]nf] /ªn] cfsif{0f ug]{ x'Fbf kx+]nf km"n km'Ng] 
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vfnsf afnLx¿ Pj+ kmnk'mnx¿ cfn'afnL glhs} nufpg' x'b}g / To:tf vfnsf ´f/kft ePdf 
km"n km'Ng' cufj} pv]ln kmflnlbg' kb{5 . aLpcfn'sf] Kn6 tf]/L afnLaf6 6f9} /xg' kb{5 . nfxL 
ls/fsf] k|sf]k a9L x'g] If]qdf nfxL ls/fsf] lgoGq0f ug{ cfjZos ePdf cfn' /f]Kg' eGbf klxn] 
ljiffbL l;kmfl/; ul/Pcg';f/ df6f]df xfNg' kb{5 . cfjZostf k/]df kl5 bf]xf]¥ofpg' kb{5 .

%=& /f]u,ls/f lgoGq0fM 

aLpcfn'sf] Jofj:yfkg ;'? u/] b]lvg} /f]u Joflwsf] lgoGq0f ;'? ug'{ kb{5 . If]q / df};d x]l/ l;t 
e08f/ jf /li6s e08f/ af6 NofOPsf] aLpcfn' 6';fpg /flvPsf] cj:yfdfg} ljleGg /f]u ls/fsf] 
cfqmd0f x'g ;S5 . ljz]if ul/ cfn'sf] u]8fdf cfn'sf] k'tnL / cfn'sf] 6';fdf nfxL ls/f nfUg] 
;+efjgf x'g ;S5 / o:tf] l:yltdf aLpcfn' nfO{ :jf:y /fVg] lsl;dsf ;a} pkfox¿ ckgfpg' 
kb{5 . -cfjZos ePdf ls6gf;s ljiffbL ;d]t k|of]u ug'{ kb{5_ . emf/kft pv]Ng] / ps]/f lbg] 
sfo{ klg aLpcfn' pTkfbgdf dxTjk"0f{ sfo{ dflgG5 . k|of{Kt dfqfdf pknAw x'g] vfB tTjx¿ 
/ lr:ofgn] ubf{ ;'¿sf] cj:yfdf w]/} emf/kftx¿ ;lhn};Fu pd|G5g\ . aLpcfn' pTkfbg Kn6df 
pd|]sf emf/kftn] cfn'sf] la¿jf;Fu k|lt:kwf{ dfq ub}{gg\ ls logLx¿ /f]u ls/fsf d'Vo >f]t klg 
aGb5g\ . To; sf/0f emf/kftx¿ ;dodf g} / k"0f{ ¿kdf lgoGq0f ug'{ h¿/L x'G5 .

cfn' afnL nufO{ ;s] kl5 df6f]d'lg jl; km]b sf6\g] ls/f, v'd|], /ftf] sldnf cflbsf] k|sf]k 
x'g] ePdf hUuf t}of/ ug]{ a]nf cyf{t cfn' /f]Kg' eGbf klxn] g} df6f]df k|of]u ug{ ;lsg] ljiffbL 
l;kmfl/; ul/Pcg';f/ ldnfpg' kb{5 . df6f]df k|of]u ul/g] laiffbL k|of]u ul/Psf]  cfn' afnLaf6 
pTkflbt  aLpcfn'nfO{ dfq l;ldt /fVg' kb{5 / s'g} xfntdf klg vfogsf nflu k|of]u ug{ x'b}g  . 
afnL cjlwdf cuf}6] 89'jf, k5f}6] 89'jf nufot cGo /f]ux¿ tyf vk6], km8s] cflb ls/fx¿ 
sf] cfqmd0f ePdf jf x'g] cj:yf /x]df cfjZostf x]/L ;Lkmf/L; cg';f/ ljiffbL k|of]u ug'{ kb{5 .

%=* /f]luªM

aLpcfn' v]ltdf :jf:Yo / ;'¢tf sfod /fVg cldNbf, /f]u u|:t / j]hftsf af]6x¿nfO{ u]8f 
;lxt pv]n]/ lgd"n{ kfg]{ sfo{nfO{ /f]uLª elgG5 . /f]uLª afnL cjlwe/ slDtdf # k6s -klxnf] 
la?jfsf]]  prfO{{ !) b]lv !% ;]=dL= ePkl5, bf];|]f km"n km'Ng] a]nf jf cj:yfdf / t];|f] afnL 
leqfpg' cl3 jf vGg] ;dodf_ ul/g' kb{5 . ;Dej ePdf cfn'sf] af]6 pld|;s]kl5 ;se/ rfF8} 
/f]uLª ;'? ug{' kb{5 . h;n] ubf{ /f]uL af]6 af6 :j:y af]6df /f]u ;g{ kfpb}g . kxf8df gfef] cfn' 
hftLo ld>0fsf] d'Vo ;d:ofsf] ¿kdf /x]sf] 5 . To; sf/0f /f]luË cfjZostf cg';f/ hltk6s 
klg ug{ ;lsG5 / ;Dej eP;Dd l5§} z'¿ ug'{kb{5 .
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/f]uLª sfo{ ug]{ dflg;nfO{ /f]uL tyf j]hftsf af]6x¿sf] klxrfg ug]{ /fd|f] 1fg x'g' kb{5 . pv]n]sf] 
af]6nfO{ c? af]6;Fu n;k; x'g lbg' x'b}g . /f]uLª ug'{ eGbf klxn] nfxL ls/fnfO{ lgoGq0f ug{ 
ljiffbL k|of]u ug'{ pko'Qm x'G5 lsgsL /f]uLª ubf{ nfxL ls/fsf] rnv]n a9L x'g] / c:j:y af]6 
af6 :jf:y af]6df nfxL ls/f k'uL /f]u ;fg]{ sfo{ tLa| x'G5 . ;fy} l;+rfO{{ u/]kl5 laxfgsf] ;do 
kf/]/ /f]uLª sfo{ ug'{ kb{5 . h;n] ubf{ /f]uL tyf j]hftLo af]6x¿nfO{ /fd|f];Fu 5'6\ofpg ;lsG5 .

%=( xfNd k'lnªM

df6f]d'lg kmn]sf bfgf lgl/If0f ubf{ *) k|ltzt cfn' u]8f aLp ;fO{hdf k'u]sf] ePdf l;+rfO{{ aGb 
ug'{ k5{ / aGb u/]sf] & b]lv !) lbg kl5 af]6 pv]Ng' k5{ . af]6 pv]Nbf b'O{{j6f v'6\6fsf] aLrdf kf/L 
v'6\6fn] RofkL pv]Ng' kb5{ h;n] ubf{ bfgf df6f] leq} /xG5 / 8fF7, TofGb|f / h/f af]6 ;Fu} aflx/ 
cfpF5 h;nfO xfNd k'lnª elgG5 . xfNd k'lnªM gu/]df cfn' vGbf cfn'sf] af]s|f l5lKkPsf] 
x'b}g / v'O{lng ;S5 h;n] ubf{  cfn'sf] bfgfdf ;lhn} /f]u ls/fsf] Kf|j]z x'g ;S5 . 89'jfsf] 
k|sf]k Hofbf ePdf / nfxL ls/fsf] ;+Vof a9]df xfNd k'lnË s]xL ;do cufl8 klg ug{ ;lsG5 .

%=!) cfn' vGg], ;'sfpg], u|]l8ª ug]{ tyf e08f/0f M

xfNd k'lnª u/]sf] !% lbg kl5 cfn' vGg'k5{ / cfn' vg]kl5 aLp ;fOhsf cfn'nfO{ cGo cfn' 
af6 -;fgf, 7"nf, sfl6Psf / /f]uL_ 5'6\ofO{  !) b]vL !% lbg ;Dd xfjfbf/ sf]7fdf kftnf] ul/ 
lkmhfP/ /fVg'kb{5 . To;kl5 7"nf], ddmf}nf / ;fgf] ul/ # ;fO{hdf u|]l8u+ ug'{k5{ . u|]l8u ul/Psf] 
aLpcfn' kfos Pj+ ;'ljwf x]/L e08f/0fsf nflu l;t e08f/ cyjf /li6s e08f/df n}hfg' kb{5 . 
lkmhfP/ /fVbf  cfn'sf] df6f] em5{ / rf]6 nfu]sf] 5fnfdf vf6f -;'j]/fO{h];g_ a:5 . aLp cfn'nfO{ 
e08f/0fk"j{ aLp tyf df6f]af6 ;g]{ /f]ux¿ lgoGq0fsf nflu jf]/Ls P;L8 -#Ü_ n] pkrf/ ug'{ 
pko'Qm x'G5 .
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aLpcfn'sf] u'0f:t/ lgoGq0f tyf k|dfl0fs/0f

aLpcfn' k|of]ustf{x¿nfO{ u'0f:t/Lo aLpcfn'sf]] cfk"lt{ ;'lglZrt ug{ /fli6«o aLp lahg 
;ldltaf6 cg'df]bg, pGdf]rg tyf btf{ -k~hLs/0f_ ul/Psf cfn'afnLsf hftx¿sf] aLpcfn' 
pTkfbg, k|zf]wg, / k/LIf0f u/L lgl:rt dfkb08sf] cfwf/df aLpcfn'sf nflu pko'Qm 5 elg 
cflwsfl/s JoflQm jf ;+:yfn] k|dfl0ft ug]{ sfo{g} k|df0fLs/0f sfo{ xf] . aLpcfn'' pTkfbs, 
e08f/s, tyf ;DalGwt pkef]Qmf s[ifs tyf aLpcfn'' Joj;foLx¿sf] lxt ;'lglZrt ul/ aLpcfn'' 
u'0f:t/ lgodg ;xh ug'{, cfn'afnLsf] pTkfbsTj / pTkfbgdf a[l4 Nofpg', /f]u sL/fsf] k|sf]k 
af6 afnLnfO{ arfpg' / u'0f:t/Lo aLpcfn'sf] pTkfbg / ljt/0f sfo{nfO{ Jojl:yt ug{'g}aLpcfn' 
k|dfl0fs/0fsf] d'Vo pb]Zo xf] .

aLpljhg u'0f:t/ lgoGq0f s]Gb| xl/x/ ejg jf p;n] tf]s]sf] JolQm aLp lgl/Ifs jf afnL lg/LIfs, 
aLp ljhg gd'gf ;+sns tyf aLp ljhg ljZn]ifsn] aLpcfn' k|dfl0fs/0f ug]{ Joj:yf 5 . xfn 
pk/f]Qm cg';f/sf hgzlQm aLp lahg u'0f:t/ lgoGq0f s]Gb| / If]qLo aLp lahg k|of]uzfnfx¿df 
dfq /x]sf]n] lt sfof{nox¿af6g} aLp lahg k|df0fLs/0f x'g]5  .

aLpcfn' k|df0fLs/0f / oyfy{ ;+s]tkq ;DaGwL Joj:yf 

aLpcfn' pTkfbg k|0ffnLsf] k"0f{ canDjg u/L ljlqm ljt/0f ug{ /flvPsf] aLpcfn'df k|df0fLs/0f 
jf oyfy{ ;+s]tkqsf] 6\ofu clgjfo{ ¿kdf nufOPsf] x'g' k5{ . aLp lahg u'0f:t/ lgoGq0f s]Gb| 
/ If]qLo aLp lahg k|of]uzfnfx¿ af 6 aLp lahg k|df0fLs/0fsf] nflu aLpcfn' afnL÷v]t 
lg/LIf0f tyf  v8fafnL, vGg] sfo{, u|]l8ª, Kofs]lhª / e08f/0f k|lqmofsf] lg/LIf0f lhNnfdf 
tf]lsPsf afnL lg/LIfsx¿af6 ;d]t u/fpg ;lsg]5, . t/ pTkflbt aLpcfn'sf] gd"gf ;+sng ul/ 
k/LIf0fsf] nflu k|of]uzfnfdf k7fpg], :t/leq k/]sf] aLpnfO{ ljiffbLn] pkrf/ ug{ nufpg], tyf 
aLp /flvPsf] af]/fdf jf e08f/df x:tfIf/ ;lxtsf] 6\ofu nufpg] sfo{ pSt s]Gb| jf k|of]uzfnfdf 
sfo{/t k|fljlws clws[tx¿af6} u/fpg' kg]{5 . t/ oyfy{ ;+s]tkq nufOg] aLp afnL v]t lg/LIf0f 
tyf cGo k|fljlws /]vb]v aLp pTkfbg k|ljlw ;DaGwL hfgsf/ hf] sf]xLn] ug{ ;Sg]5g\ . oyfy{ 
;Í]tkq k4ltdf aLpcfn' /f]k]b]lv afnL nufPsf] v]tsf] lg/LIf0f, /luª,xfNd k'lnª, vGg], u|]l8ª, 
Kofs]lhu+, aLp pkrf/, gd'gf ;+sng, gd'gf k/LIf0f, 6\ofu nufpg], tyf e08f/0f ug]{ sfo{ aLpcfn' 
pTkfbs jf aLp laqm]tfn] cfˆg} Joj:yfkgdf u/L aLpsf] u'0f:t/ sfod /fVg' k5{ . 

v8f afnL lg/LIf0fsf] qmddf Go"gtd :t/eGbf dfly kfOPsf] aLp kn6sf] aLpcfn'nfO{ dfq 
u|]l8ª / Kofs]lhª ul/ e08f/0fdf k7fpg ;lsg]5 . s'g} /f]u jf ls/f klxrfgsf nflu k|of]uzfnf 
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k7fpg kg]{ b]lvPdf lgl/Ifsn] ljlwk"j{s gd'gf ;+sng ul/ ;DalGwt k|of]uzfnfdf k7fpg] 5g 
/ k|of]uzfnf k/LIf0faf6 k|fKt k|ltj]bgdf Go"gtd :t/eGbf dfly kfOPdf dfq aLp /fv]sf] af]/fdf 
pSt s]Gb| jf If]qLo aLp lahg k|of]uzfnfdf sfo{/t k|fljlws clws[tn] k|df0fLs/0fsf] 6\ofu 
nufpg] 5g\ .

-s_ k|df0fLs/0f k2lt -Certification System_

o; k2ltdf aLp /f]k]b]lv aLp lahg ljqmL ljt/0f ug'{ cl3;Ddsf k|fljlws lqmofsnfkx¿M v8f 
afnL lg/LIf0f, /luª, xfNd k'lnª, vGg] sfo{, u|]l8ª Kofs]lhu+ aLp pkrf/, gd'gf ;+sng, gd'gf 
k/LIf0f, 6\ofu nufpg], tyf e08f/0f ug]{h:tf ;Dk"0f{ sfo{ u'0f lgoGq0f lgsfosf] k|ToIf ;+nUgtf, 
lgoGq0f, / /]vb]vdf ;DkGg ug'{ k5{ . k|df0fLs/0f k2ltdf aLpcfn'sf b]xfo adf]lhdsf % -kfFr_ 
j6f ;fdfGo :t/x¿ / $ -rf/_ j6f ljz]if :t/x¿ 5g\ .

!= aLpcfn'sf ;fdfGo :t/x¿ -aLpcfn'sf] gfdfs/0f_M
!=! k|hgg\ aLpcfn' -k"j{ d"n aLpcfn'_M

zL;f tyf hfnL3/ leq efO/; lg/fs/0f u/L tGt' k|hgg k|ljlwaf6 pTkflbt k"j{ d"n -lk|–a]l;s_ 
aLpcfn'nfO{ æk|hgg aLpÆ elgG5 .k|hgs tyf pRr:t/sf k|fljlwssf] k|ToIf /]vb]v / lgoGq0fdf 
k"j{ d"n aLpcfn' pTkfbg ul/g' k5{, ;fy} o:tf] aLpcfn' cfg'j+lzs lx;fan] ztk|ltztz'4x'g' 
k5{ . k"j{ d"n aLpcfn'pTkfbg e};s]kl5 e08f/0f ug'{ cl3 cg';"lr–! df pNn]v eP cg';f/sf 
kbflwsf/Lx¿sf] ;d"xn] ;f]xL cg';"lrdf lbOPsf] 9fFrf cg';f/sf] kmf/fddf ;+o'Qm ¿kdf k|dfl0ft 
ug'{ k5{ ;fy} pQm k|dfl0ft ul/Psf] k"j{ d"n aLpcfn' /flvPsf] hfnLbf/ y}nf]df aLp pTkfbgdf 
;+nUg k|hgssf] x:tfIf/ ;lxtsf] 6\ofu nufpg' k5{ .

!=@ d"n aLpcfn' -a]l;s—!_ M

tf]lsPsf] dfkb08 k"/f u/L aLp k|df0fLs/0f lgsfosf] lgu/fgLdf k"j{ d"n aLpcfn'af6 pTkflbt 
klxnf]] k':tf -a]l;s !_sf] aLpcfn'nfO{æd"n aLpcfn'Æ elgG5 .o:tf]aLpcfn'sf] pTkfbg g]kfn 
s[lif cg';Gwfg kl/ifb\ / cGt/utsf s]Gb|x¿, ;/sf/Lkmfd{÷s]Gb|, Pjd\aLpjLhg u'0f:t/ lgoGq0f 
s]Gb|af6 d"n aLpcfn'pTkfbg ug]{ cg'dlt lnPsfJolQm, ;+3÷;+:yfjflgsfon] ug]{ 5g\ . d"n 
aLpcfn'nfO{ aLpk|df0fLs/0f lgsfodf sfo{/t k|fljlws clws[taf6 k|df0fLs/0f u/fO{ To:tf] 
aLpcfn' /flvPsf] af]/fdf k|df0fLs/0f ug]{ clws[tsf] x:tfIf/ ;lxtsf] 6\ofu nufpg' k5{ .

!=# k|dfl0ft k|yd aLpcfn' -a]l;s—@_ M

tf]lsPsf] dfkb08 k"/f u/L aLp k|df0fLs/0f lgsfosf] lgu/fgLdf d"n aLpcfn'af6 pTkflbt 
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aLpcfn'nfO{ -a]l;s—@_æk|dfl0ft k|yd aLpcfn'Æ elgG5 .k|dfl0ft k|yd aLpcfn'sf]] pTkfbg 
;/sf/Lkmfd{÷s]Gb| jfaLpjLhg u'0f:t/ lgoGq0f s]Gb|af6cg'dltkq k|fKt u/]sf JolQm,;+3,;+:yfjf 
lgsfox¿n] ug]{ 5g\, h;nfO{ aLpk|df0fLs/0flgsfodf sfo{/t k|fljlws clws[taf6 k|df0fLs/0f 
u/fO{ To:tf] aLpcfn' /flvPsf] af]/fdf jf ऱofsdf k|df0fLs/0f ug]{ clws[tsf] x:tfIf/ ;lxtsf] 
6\ofu nufpg' k5{ .

!=$ k|dfl0ft låtLo aLpcfn' -a]l;s—#_ M

k|dfl0ft k|yd:t/sf] aLpcfn' k|of]u ul/ pTkfbg ePsf] aLpcfn'nfO{ æk|dfl0ft låtLoaLpcfn'Æ 
elgG5 . k|dfl0ft låtLo aLpcfn'sf] pTkfbg ;/sf/L kmfd{÷s]Gb| jf aLpjLhg u'0f:t/ lgoGq0f 
s]Gb|af6d"n aLpcfn' pTkfbg ug]{ cg'dltkq k|fKt u/]sf JolQm, ;+3÷;+:yfjf lgsfox¿n] ug]{ 
5g\, h;nfO{ k|dfl0ft k|yd aLpcfn'df h:t} k|df0fLs/0f lgsfodf sfo{/t k|fljlws clws[taf6 
k|df0fLs/0f u/fO{ To:tf] aLpcfn' /flvPsf] af]/fdfjf /ofsdf k|df0fLs/0f ug]{ clws[tsf] x:tfIf/ 
;lxtsf] 6\ofu nufpg' k5{ .

!=% pGgt aLpcfn'M

k|dfl0ft låtLo aLpcfn'sf] k|of]u ul/ul/Psf] aLh a[l4af6 pTkflbt aLpcfn' of aLofFaf6 pTkfbg 
ul/Psf] klxnf]] k':tfsf] aLpcfn' -;8lnª 6o'j/_ nfO{ pGgt aLpcfn' elgG5 . ljz]if kl/l:yltdf 
k|dfl0ft k|yd, d"naLp, jf k"j{ d"n aLpcfn'af6 ;d]t pGgt aLpcfn'sf] pTkfbg ug{ ;lsG5 jf 
x'g' kg]{ :t/ sfod x'g g;s]df pGgt aLpcfn' pTkfbg ul/G5 jf sfod x'G5 . h'g;'s} k':tfsf] 
aLpaf6 pTkfbg ul/Psf] pGgt aLpcfn' eP tfklg o:tf] aLpdf ;fdfGotof oyfy{ ;+s]tkq k2lt 
cg';f/ pGgt aLpcfn'sf] 6\ofu nufO{ ljlqm ljt/0f ug]{ Joj:yf ldnfOg]5 . t/ k|df0fLs/0f k2lt 
cg';f/s} 6\ofu nufpg'kg]{ ljz]if cj:yfdf pGgt aLpcfn' /flvPsf] af]/fdf aLpcfn' k|df0fLs/0f 
lgsfodf sfo{/t k|fljlws clws[tn] x:tfIf/ u/]sf] pGgt aLpcfn'sf] 6\ofu nufpg' kg]{5 . pGgt 
aLpcfn'sf] k|of]u Joj;flos vfog cfn' pTkfbgdf ul/g]5 .

dfyL plNnlvt k|To]s :t/sf cyf{t k"j{ d"naLp, d"n aLp, k|dfl0ft k|yd aLp, k|dfl0ft låtLoaLp, 
/ pGgt aLpcfn' /flvPsf] af]/fdf jf /ofsdf nufOg] 6\ofusf] 9fFrf / ljj/0f cg';"lr–@ df lbO{P 
cg';f/ x'g]5 .
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@= aLpcfn'sf ljz]if :t/x¿
@=!= aLpcfn' v]tsf] Go"gtd :t/ 

Tfflnsf $MzL;f3/, hfnL3/ tyf lkmN8sf] v8fafnLdf (Standing crop in glasshouse, 
screen house and field)

qm=
;+=

ljj/0f (Factor)
lkmN8 

lgl/If0f

clwstd cg'dlt k|ltzt

k|hgg aLp÷ 
k"j{ d"naLp

d"naLp
k|dfl0ft aLp

k|dfl0ft ! k|dfl0ft @
! hftLo ld>0f tyf gfef] la?jf bf]>f] lgl/If0f ) )=)% )=)% )=!
@ cfn'sf] kft bf]a|] efO/; (PLRV) bf]>f] lgl/If0f ) )=% )=&% !
# s8f df]Hofs jf lk=le=jfO{ (PVY) bf]>f] lgl/If0f ) )=% )=&% !
$ g/d df]Hofs! jf cfn'sf efO/; PS;, P, 

Pd, P; (PVX, PVA, PVM& PVS)
bf]>f] lgl/If0f ) ! @ #

% hDdf efO/;, ;a} ldnfP/! h'g;'s} jvt ) ! @ #
^ cf]O{n] /f]u jf AofS6]l/on ljN6@

(Ralstonia solanacerarum)
bf]>f] lgl/If0f ) ) ) # la?jf 

k|lt x]S6/
& km\o'hfl/od ljN6 (Fusarium 

oxysporum)
bf]>f] lgl/If0f ) )=@ )=% !

* sfnf] km]+bs'lxg] (Erwinia spp.) bf]>f] lgl/If0f ) )=@ )=% !
( el6{l;lnod ljN6 Verticillium spp. 

Dahlia
bf]>f] lgl/If0f ) ! @ #

!) /fO{hf]S6f]lgof jf sfnf] v]fi6] 
(Rhizoctonia solani)

bf]>f] lgl/If0f ) $ % %

!!    89'jf (P. infestans) rf}yf] lgl/If0f ) olb 89'jf b]lvPdf t'?Gt 
af]6x¿ x6fpg' kb{5 .

!b'O{{j6f lgl/If0fx¿df a9L efO/; /f]u k|ltztnfO{ cg'dltsf] l;df dfGg' kb{5 .
@cf]O{n] /f]u b]lvPsf] If]qdf lbOPsf] l;dfnfO{ dflgPsf] xf] . olb cf]O{n] /f]usf] z+sf nfu]df ;f] 
af]6 / jl/kl/sf c? af]6x¿ ;d]t cfn'sf bfgf nufot ;a} la?jfsf efux¿ x6fPsf] x'g' kb{5 .

@=@ aLpcfn'sf bfgfx¿sf] Go"gtd :t/

tflnsf %M aLpcfn'sf bfgfx¿sf] Go"gtd :t/ -cfn' vGg] avt, e08f/0f tyf e08f/0f 
kZrftsf] lgl/If0fdf_
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qm=

;+=
ljj/0f (Factor)

clwstd cg'dlt k|ltzt

k"j{–
d"naLp

d"naLp
k|dfl0ft aLp

s}lkmot
k|dfl0ft ! k|dfl0fft @

! 89'jf /f]usf] sf/0fn] bfgf s'lxPsf]!

(P. infestansaffected tuber) ) !=) !=) !=) ;+Vofsf] cfwf/df

@ ;'Vvf ;8g! (Fusarium caeruleum) ) !=) !=) !=) ;+Vofsf] cfwf/df
# leh]sf] ;8g! (Sclerotium rolfsi) ) #=) #=) #=) ;+Vofsf] cfwf/df
$ lunf] ;8g (Erwinia spp.) ) ) ) )=@ ;+Vofsf] cfwf/df

% v}/f] lkkrSs]
(Ralstonia solanacearum) ) ) ) ) ;+Vofsf] cfwf/df

^ P]h? (Synchytrium endobioticum) ) ) ) ) ;+Vofsf] cfwf/df
& w'n] bfb! (Spiongospora subterranea) ) )=% ! @ ;+Vofsf] cfwf/df
* ;fwf/0f bfb! (Streptomyces scabies) ) )=% !=) @=) ;+Vofsf] cfwf/df
( sfnf] vf]i6]!,@ (Rhizoctonia solani) ) !=) @=) #=) ;+Vofsf] cfwf/df

!) s'n hDdf /f]usf] k|sf]k# (Total disease 
incidence) ) #=) $=) %=) ;+Vofsf] cfwf/df

!! cfn'bfgfsf] s'?ktf (Deformities) ) )=% !=) !=) ;+Vofsf] cfwf/df

!@ ef}lts ¿kdf v/faL cj:yf 
(Mechanical damage) ) )=% !=) !=) ;+Vofsf] cfwf/df

!# hftLo ld>0f (Varietal mixture) ) ) ) !=) ;+Vofsf] cfwf/df
!$ cGo j:t' ld;fj6 (Inert materials) ) )=% )=% !=) tf}nsf] cfwf/df
!% rfpl/Psf] cj:yf (Dehydration) ) !=) $=) $=) ;+Vofsf] cfwf/df

• olb s'g} aLpsf] n6df Pp6f dfq aLpcfn'sf] bfgfdf pk/f]Qm tflnsfsf] qmd ;+Vof !, @, 
#, &, *, ( df plNnlvt /f]usf] ;+qmd0f b]lvof] eg] Tof] n6sf] ;Dk"0f{ aLp plrt ljifflbn] 
pkrf/ u/]kl5 dfq k|df0fLs/0f ul/g]5, t/ tL /f]usf] ;+qmldt bfgfsf] ;+Vof dfly plNnlvt 
dfkb08eGbf a9L kfOof] eg] ljifflbn] pkrf/ u/] klg k|df0fLs/0f ul/g] 5}g .

• aLpcfn'sf] bfgfsf] ;txdf b; k|ltzt jf ;f]eGbf a9L sfnf] vf]i6] /f]usf] bfu ePdf 
;f] /f]usf] ;+qmd0f ePsf] dflgg]5 / To:tf bfgfsf] ;+Vof aLpsf] s'g} n6df tflnsfdf 
lbOPsf] dfkb08eGbf a9L b]lvPdf ;f] n6df /x]sf] aLpnfO{ tf]lsPsf] ljifflbn] pkrf/ 
u/]sf] v08df k|dfl0ft ug{ ;lsg]5 .

• s'n hDdf /f]usf] k|sf]ksf] nflu tf]lsPsf] ;LdfeGbf a9L /f]u nfu]sf bfgfsf] k|ltztnfO{ 
dflgg]5 .
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@=# aLpcfn'sf] ;fOh (Size of Seed potato)

;fgf] ;fOhsf] aLpcfn'n] pTkfbgsf] kl/df0f sd x'g ;S5 eg] 7"nf] ;fOhsf] aLpcfn'n] pTkfbg 
nfutdf pNn]vgLo a[l4 NofpFb5 . cfn' v]tL kmfObfhgs agfpg aLpcfn'sf] ;fOh pko'Qm 
x'g'sf ;fy} Psgf;sf] x'g'klg clt g} h¿/L x'G5 . aLpcfn'sf] bfgfsf ;fOh cg';f/ lgDgfg';f/ 
alu{s/0f ul/Psf] 5 .

aLpcfn'sf] >]0fL laefhg M k|hgg\ / cGo ;a} :t/sf aLpcfn'sf] tf}nsf] cfwf/df lgDgfg';f/sf] 
>]0fL sfod ug'{ kb{5 . tf]lsPsf] /]GheGbf aflx/sf] tf}n ePsf bfgfnfO{ aLpcfn'sf] ¿kdf k|of]u 
ul/g] 5}g .

tflnsf ^M aLpcfn'sf] tf}n /  cfsf/ (Size of Seed potato) cg';f/sf] :t/

aLpcfn'sf] :t/
k|lt bfgfsf] tf}n -u|fddf_

klxnf] >]0fL bf];|f] >]0fL t];|f] >]0fL rf}yf] >]0fL
k|hgg\ aLpcfn' % eGbf a9L !–% ;Dd )=%–! ;Dd )=@–)=% ;Dd
d"n, k|dfl0ft k|yd, k|dfl0ft 
låtLo, / pGgt aLpcfn'

@%–%) ;Dd !%–@% ;Dd %)–!)) ;Dd –

l;8ln+u 6\o'j/ -k|dfl0ft 
låtLo :t/_

!)–@) ;Dd %–!) ;Dd % eGbf sd / 
@) eGbf a9L

–

@=$ pTkfbg If]q / k[ystf b"/L M

aLpcfn' pTkfbg ul/g] v]tdf Pp6f hft / csf]{ hft nufPsf kn6 -v]t_ jf hftLo z'4tf gePsf] 
pxL hft nufPsf] v]t;Ddsf] k[ystf b"/L % -kfFr_ dL6/ sfod ug'{kg]{5 . o;}ul/ aLpcfn' 
pTkfbg Kn6x¿ ;w}+ vfog cfn' pTkfbg ul/g] Kn6x¿af6 5'6\ofpg' kb{5 . ;fy} aLpcfn' pTkfbg 
ug{ df6f]af6 ;g]{ cfn'sf /f]ux¿sf] hLjf0f' /lxt df6f] ePsf] If]q 5gf}6 ug'{ kb{5 . 

@=% pGgt aLpcfn'sf] Go"gtd\ u'0f:t/M

pGgt aLpcfn'sf] Go"gtd u'0f:t/ tf]lsPsf ljifodf tf]lsP adf]lhd / gtf]lsPsf ljifodf 
k|dfl0ft låtLo :t/sf] aLpcfn' ;/x x'g]5 .

@=^ cfn' aLof+ (True Potato Seed/TPS) sf] Go"gtd u'0f:t/ M

l;8ln+u 6\o'j/ (Seedling tuber) pTkfbg ug{sf] nflu  cfn' aLof+ (TPS) sf] Go"gtd u'0f:t/ 
lgDgfg';f/sf] x'g]5 M
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• ef}lts z'4tf Go"gtd\ -k|ltzt_–(*

• lgis[o kbfy{ clwstd\ -k|ltzt_–@

• pd|g]zlQm Go"gtd\ -k|ltzt_–*)

• lr:ofg clwstd\ -k|ltzt_–&

#=aLpcfn' k|df0fLs/0f k|lqmof
#=! lgj]bg lbg'kg]{M

;j{k|yd aLpcfn' pTkfbg ug{ tyf k|df0fLs/0f ug{ rfxg] JolQm, ;+:yf, jf lgsfon] aLpcfn' 
pTkfbg tyf ljt/0f ug{ ;DaGwLt lgsfoaf6 l:js[lt ln'gkb{5 . tt\kZrft aLpcfn' k|df0fLs/0f 
ug{ aLpaLhg u'0f:t/ lgoGq0f s]Gb| jf ;DalGwt aLp lahg k|of]uzfnfdf cg';"rL–# cg';f/sf] 
lgj]bg -k"j{ hfgsf/L kmf/fd_ lbg'k5{ . pQm lgj]bg k|fKt e};s]kl5 s]Gb| jf ;DalGwt If]qLo 
aLp lahg k|of]uzfnfn] k|fKt lgj]bgsf] oyfy{tf kQf nufO{ :jLs[t jf c:jLs[t ug'{ k5{ / ;f] 
sf] hfgsf/L ;DalGwt lgj]bsnfO{ lbg'k5{ . lgj]bg :jLs[t ePsf JolQm, ;+:yf, jf lgsfosf] 
aLpcfn' k|df0fLs/0f lgDgfg';f/ ug'{kb{5 .

!= lg/LIf0f ug'{kg]{ :yfg / hUuf osLg ug]{ .

@=  aLpcfn'sf] lg:;f x]/L ;|f]t aLpsf] :t/ / pknAw u/fpg] lgsfo klxrfg ug]{ .

#= aLpcfn' v]t lg/LIf0fsf nflu k|fljlws tf]Sg] / lg/LIf0fsf] tflnsf tof/ u/L Ps k|lt 
;DalGwt aLp pTkfbsnfO{ / Ps k|lt afnL lg/LIfsnfO{ pknAw u/fpg' kg]{5 . 

$= afnL lg/LIfsn] tof/ ul/Psf] ;do tflnsf cg';f/ cg';"lrdf plNnlvt s'/fx¿sf]   
clwgdf /xL v8f afnL lg/LIf0f ug'{kg]{5 .

%= aLpcfn' v]t lg/LIf0f lhNnfdf sfo{/t afnL lg/LIfsaf6 u/fpg] u/L tf]lsPsf] v08df 
;DalGwt afnL lg/LIfs, ;DalGwt s[lif 1fg s]Gb|, tyf k|df0fLs/0f u/fpg] ls;fgnfO{ l56f] 
;fwgåf/f hfgsf/L lbg] .

^= lgj]bg btf{ ug]{ sfof{nodf sfo{/t k|fljlws clws[t jf lhNnfdf sfo{/t afnL lg/LIfsn] 
cfjZostf cg';f/ v]t lg/LIf0f u/L v8fafnLsf] d"NofÍg ug{] / Go"gtd\ :t/leq k/]sf]nfO{ 
v]tsf] :t/ k"/f u/]sf] l;kmfl/; ug]{ . aLpcfn' nufOPsf] v]tsf] lgl/If0fsf] nflu lgDgfg';f/ 
cfFs8f lnO{ x/]s cfFs8fdf tf]lsPsf] ;+Vofdf af]6 la?jf tyf vGg] a]nfdf bfgfx¿sf] 
5gf}6 ug'{ kb{5 . o; sfo{sf nflu tn pNn]v eP cg';f/ cfFs8f ;+Vof / k|lt cfFs8fdf 
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lg/LIf0f ug'{kg]{ ;+Vof cg';f/ gd'gf lng' k5{ . gd"gf lnbf ;j{dfGo hyfefjL ljlw (Random 
method) canDjg ug'{ kb{5 .

 tflnsf & M cfFs8f ;+Vof / k|lt cfFs8fdf lg/LIf0f ug'{kg]{ v8f af]6 / bfgf ;+Vof

If]qkmn cfFs8f ;+Vof
k|lt cfFs8fdf lg/LIf0f ug'{kg]{ ;+Vof

v8f af]6 la?jf vGg] a]nfdf bfgf
@ x]S6/;Dd % !)) !))
@ b]lv $ x]S6/;Dd ^ !)) !))
$ b]lv ^ x]S6/;Dd & !)) !))
^ b]lv * x]S6/;Dd * !)) !))
* b]lv !) x]S6/;Dd ( !)) !))
!) x]S6/eGbf dfly !) !)) !))

 v]t lg/LIf0f / cfn' bfgf lg/LIf0faf6 Go"gtd\ :t/eGbf dfly /x]sf] aLpnfO{ k|df0fLs/0f u/L  
6\ofu nufOg]5 . 

&=  aLpcfn' pTkfbgsf] k|ljlwcg';f/ eP gePsf], /f]u ls/fsf] Iflt Pj+ l:ytL, /luª, xfNdk'lnª, 
ug]{ cflb sfo{sf] lg/LIf0f v8f afnL lg/LIf0fdf ;+nUg afnL lg/LIfsaf6} u/fpg] .

*=  pNn]lvt sfo{ olb lhNnfdf sfo{/t afnL lg/LIfsaf6 u/fOPsf] 5 eg] lg/LIf0f ePsf] ;ft 
lbg leq k|ltj]bg k|fKt u/L d"Nofª\sg ug]{ Joj:yf ldnfpg] .

(= aLpcfn' vGg], u|]l8ª ug]{ sfd ;DkGg e};s]kl5 k|df0fLs/0fsf] nflu lbPsf] lgj]bg :jLs[t 
ug]{ sfof{nodf sfo{/t k|fljlws clws[tn] aLpsf] n6 lgwf{/0f u/L cfjZos 7fg]df y'k|f]af6 
gd"gf lnO{ k/LIf0f ug{ k7fpg] .

!)= aLpcfn' v]t lg/LIf0f / aLp k/LIf0f k|ltj]bgaf6 :t/ leq b]lvPsf n6sf] aLpcfn' ljiffbLn] 
pkrf/ ug{ nufO{ pkrf/ kZrft gd"gf lnO{ cfjZos 7fg]df k/LIf0fsf nflu k'gMk|of]uzfnfdf 
k7fpg] . gd"gf k/LIf0fsf] glthfn] aLp :t/leq} b]lvPdf k|df0fLs/0fsf] 6\ofu nufO{ af]/f 
l;naGbL ug]{ . 

!!= aLpcfn' k|df0fLs/0f ug]{ lgsfon] ;fdfGo cj:yfdf aLp k|df0fLs/0f u/]sf] sfuhft @ 
jif{;Dd ;'/lIft /fVg] .

!@= aLp k|df0fLs/0f ug]{ lgsfodf sfo{/t clws[tn] k|df0fLs/0f u/]sf] aLpcfn' /flvPsf] 
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e08f/0fsf] ;do ;dodf lg/LIf0f u/L ;DalGwt kIfnfO{ cfjZos ;'emfj lbg] .

#=@ aLpsf] lg:;f /fVg' kg]{ M

aLpcfn' k|df0fLs/0fsf] nflu lgj]bg lbg] aLp pTkfbsn] aLpcfn' afnLsf] k|yd v]t 
lg/LIf0fsf] nflu cfpg] afnLlg/LIfsnfO{ aLpcfn' pTkfbg ug{ k|of]u u/]sf] ;|f]t  aLpsf] :t/ 
osLg ug{ cfkm"n] k|of]u u/]sf] aLpcfn'sf] lg:;f :j?k aLpcfn' v/Lb u/]sf] aLn, aLpsf] af]/f 
jf y}nfdf nufO{Psf] 6\ofu h:tf k|df0f b]vfpg' k5{ . 

#=# aLpcfn'sf] v]t Pj+ e08f/0f lgl/If0fM

aLp k|df0fLs/0f ug]{ lgsfon] aLpcfn' pTkfbsn] lbPsf] lgj]bg :jLs[t e};s]kl5 tf]lsPsf 
afnL lg/LIfsaf6 aLpcfn' kn6 lg/LIf0f u/fpg' k5{.aLpcfn' kn6 lg/LIf0fdf aLpcfn'sf] 
z'4tf, aLpsf] :jf:Yo / aLpsf] u'0f:t/df k|efj kfg]{cGo tTjx¿sf] d"Nofª\sg u/fpg]5 . aLp 
k|df0fLs/0fsf] Go"gtd\ :t/ cg';f/ tf]lsPsf] ;do / k6sdf aLpcfn' afnL lg/LIf0f ul/g]5 . 
aLpcfn'sf] u'0f:t/ sfod ug{aLpcfn' nufPsf] v]tb]lv e08f/0f;Dd slDtdf tkl;n cg';f/ 
$ -rf/_ k6s  lg/LIf0f ug'{ k5{ .

!_ klxnf] lg/LIf0fM

cfn' /f]k]sf] $)–%) lbg kl5 -ha af]6sf] prfO{{ sl/a !)–!% ;]=dL= x'G5_ klxnf] lgl/If0f ug'{ 
kb{5 .

@_ bf];|f] lg/LIf0fM

cfn' afnLdf klxnf] lg/LIf0f u/]sf] @) lbgkl5 bf];|f] lgl/If0f ug'{ kb{5 . o; lgl/If0fsf]qmddf 
afnL Joj:yfkg,/f]u tyf ls/fx¿ / nfxL ls/fsf] ;+Vof,a]hftsf] af]6x¿ af/] hfgsf/L lnO{ 
l6kf]6 ug'{ kb{5 .

#_ t]>f] lg/LIf0fM

cfn' vGg]a]nfdf ul/g]o; lgl/If0fdf -/f]uL bfgfsf] ;+Vof M v}/f] lkkrSs], P]“h]¿, ;fwf/0f 
bfb,sfnf] vf]i6] / cGo dfkb08df pNn]v ePsf /f]ux¿, ls/fn] gf]S;fg k'¥ofPsf] bfgf ;+Vof, 
a]hft bfgf ;+Vof,bfgfsf] ;fOh_ cfbL af/] hfgsf/L lnO{ l6kf]6 ug'{ kb{5 .

$_ rf}yf] lg/LIf0fM

aLpcfn' e08f/0fsf] nflu tof/ ePkl5 rf}yf] lg/LIf0f ug'{ kb{5 . of] lg/LIf0f ug]{ ;do e08f/0f 
;'ljwf cg';f/ km/s kg{ ;Sb5 . t/fO{{df zLt e08f/df /fVg'kg]{ x'gfn] of] lg/LIf0f zLt e08f/0fdf 
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aLpcfn'' k7fpg' eGbf 7Ls klxn] ug'{kb{5 eg] kxf8df uf]bfddf /fvL ;s]kl5 of] lg/LIf0f ug{ 
;lhnf] x'G5 . o; lgl/If0fdf -aLpsf] ;fOh / o;sf] Psgf;kgf, cfn'sf] tf}n, 6\ofluË / 
n]jlnË, bfgfdf b]lvg] dfkb08df pNn]lvt /f]u tyf ljj/0f_ gf]6 ug'{ kb{5 . o; lg/LIf0fdf 
lg/LIfsn] aLpsf] n6 7Ls tl/sfn] 6\ofluË eP gePsf] ;fy} aLpsf] ;fOh / tf}naf/] hfgsf/L 
;xL eP gePsf] hf“r ug'{ kb{5 .

oL $ -rf/_ k6s lgl/If0fsf] cltl/Qm cfjZostf cg';f/ e08f/0f kZrft\ klg lgl/If0f ug{ 
;lsg] 5 .  lgl/If0f ul/ lgl/Ifsn] cg';"rLdf pNn]lvt lgl/If0f kmf/fd el/ k|ltj]bg tof/ ug'{ 
kb{5 . lg/LIf0fsf] qmddf afnL lg/LIfsn] lgDg cg';f/sf hfgsf/Lx¿ lnO{ kmf/fddf pNn]v ug'{ 
k5{ .

 s= k'/} Kn6sf] cj:yf .
 v= af]6 uGtL u/L l6Kg'kg]{ ljj/0fx¿ .
 u= cfn'sf] bfgf gd"gf lnP/ l6Kg'kg]{ ljj/0fx¿ .

aLp afnL v]t lg/LIf0fsf] qmddf pko'Qm lg/LIf0f kmf/fd e/L ;f]sf] Ps k|lt aLpcfn' pTkfbs 
jf lghsf] k|ltlglw, aLpcfn' pTkfbg u/fpg] lgsfo / aLp lahg k|df0fLs/0f ug{ :jLs[lt lbg] 
lgsfodf k7fO{ Ps k|lt afnL lg/LIfs :jod\n] /fVg' k5{ .

#=$ k'gMlg/LIf0fM

aLpcfn' afnL v]t lg/LIf0fsf] clGtd d"Nofª\sgaf6 aLpcfn' afnL  :t/ leq kfOPg, t/ afnL 
lg/LIfsnfO{ v]tdf k'gM /luË u/L :t/ leq cfpg;S5 eGg] nfu]df aLpcfn' pTkfbsnfO{ ;f]xL 
hfgsf/L lbg' k5{ . aLpcfn' pTkfbsn] afnL lg/LIfsn] lbPsf ;'emfjx¿ t'?Gt sfof{Gjog 
u/L afnL lg/LIfsnfO{ k'gM lg/LIf0f u/L lbg cg'/f]w u/]df aLp pTkfbs;Fusf] ;dGjodf afnL 
lg/LIfsn] Ps k6s;Dd k'gM lg/LIf0f ug{ ;Sg]5g\ .

#=%=aLpcfn' afnL  vGg], u|]l8u+ ug]{ / 9'jfgL ug]{M

aLpcfn'v]t lg/LIf0faf6 :t/ leq k/]sf] aLpcfn' vGg], u|]l8u+ ug]{ / 9'jfgL  ug]{ sfo{afnL lg/LIf0f 
ug]{ k|fljlwssf] ;'emfj cg';f/ ug'{k5{ . aLpcfn' afnL  vGg], u|]l8u+ ug]{ / 9'jfgL ug]{ sfo{df 
pTkfbssf] c;fjwfgLn] aLpsf] u'0f:t/ lau|g uPdf afnL lg/LIfsn] k|df0fLs/0fsf] afFls sfd 
:yug u/L pTkfbs tyf aLp lahg k|df0fLs/0fsf] lgj]bg :jLs[t ug]{ sfof{nonfO{ hfgsf/L 
u/fpg ;S5 .
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#=^=aLpcfn' Kofs]lh·sf] ;do;fl/0fL tof/ ug]{M

aLpcfn' k|df0fLs/0fdf ;+nUg afnL lg/LIfsn] ;DalGwt aLpcfn' pTkfbs tyf Kofs]lhËstf{;Fu 
5nkmn u/L cfˆg} /]vb]vdf aLpcfn'nfO{ ;kmf ug]{, ;'sfpg], s]nfpg], ljiffbLn] pkrf/ ug]{, 
cfjZostf cg';f/ gd'gf ;+sng u/L k|of]uzfnfdf k7fpg], JofluË / 6\ofluË ug]{ sfdsf] ;do 
;fl/0fL tof/ ug'{ k5{ tyftof/ ul/Psf] ;do;fl/0fL ;DalGwt ;/f]sf/jfnf / k|df0fLs/0fsf] lgj]bg 
:jLs[t ug]{ lgsfonfO{ pknAw u/fpg' kg]{5 . pk/f]Qm sfo{ ul/ :t/leq k/]sf] aLpcfn'sf] JofluË 
ug{ nufO{ k|df0fLs/0fsf] 6\ofu nufpg' k5{ .

#=&= aLpcfn' ld;fpg] / aLpsf]n6 agfpgcg'dlt lbg ;Sg]M

aLpcfn' k|df0fLs/0f lgsfodf sfo{/t afnL lg/LIfsn] b]xfosf] cj:yfdf k|f/lDes ;/;kmfO{ Pj+ 
u|]l8u+ u/]/ /fv]sf] aLpcfn' Ps} 7fpFdf ld;fO{ Pp6f n6 agfpg cg'dlt lbg ;Sg]5 .

 s= hft / :t/ ;dfg ePsf] .
 v= Ps} hnjfo', Ps}7fpF, / Ps} ;dodf pTkfbg ePsf] . 

u= pxL pTkfbssf] ljleGg Kn6df pTkfbg ul/Psf] jf PseGbf a9L ls;fgx¿n] ;d"x jf 
;xsf/Ldf cfj4 eO{ ;fd"lxs ¿kdf pTkfbg u/]sf] .

 3= cfkm}n] aLpcfn' afnL  v]t lg/LIf0f tyf cg'udg u/]sf] .
 ª= hftLo tyf ef}lts z'4tf, cfsf/ jf tf}n, / lg/f]lutf tf]lsPsf] ;Ldf leq ePsf] .

#=*= ljiffbLåf/f aLpcfn' pkrf/ ug'{kg]{M

ljiffbLåf/f aLpcfn' pkrf/  u/]/ k|df0fLs/0f ul/g] h'g ;'s} :t/sf]] aLpcfn'nfO{ l;kmfl/; u/]sf] 
/f]ugfzs jf sL6gfzs ljiffbLn] pkrf/ ug'{k5{, t/ pGgt aLpsf] pkrf/ cfjZostf cg';f/ ug{ 
;lsg]5. pkrf/ u/L /flvPsf] aLpcfn'sf] af]/fdf aLpcfn' pkrfl/t 5 egL clgjfo{ ¿kdf n]Vg] 
/ pkrf/ ul/Psf] ljiffbLsf] gfd / dfqf ;d]t k|i6;Fu b]Vg] u/L n]Vg' k5{ .

#=(= af]/f jlGb ug]{, k|df0fLs/0fsf] 6\ofu nufpg], / l;n ug]{M 

k|dfl0fs/0f :t/leq b]lvPsf] aLpcfn'sf] n6df aLpcfn' pTkfbsn] aLp k|df0fLs/0f lgsfodf 
sfo{/t afnL lg/LIfssf] lgb]{zg / /f]xj/df af]/fsf] d'vlt/ aflx/af6 k|i6 b]lvg] lsl;dn] cg';"lr 
@ df lbO{P cg';f/sf] ljj/0f / l8hfOg ePsf] :t/ cg';f/sf] k|df0fLs/0fsf] 6\ofu /fvL l;nfO{ 
ug'{k5{ .

k|df0fLs/0fsf] 6\ofudf  k|df0fLs/0f  ug]{ lgsfosf] 5fk  /  k|df0fLs/0f  ug]{ lgsfodf sfo{/t 
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afnL lg/LIfssf] x:tfIf/ x'g' k5{ . ;DalGwt afnL lg/LIfsn] k|df0fLs/0fsf] qmddf k|of]u ePsf 
6\ofusf /]s8{ /fVg'k5{ . aLpcfn' /fVg] af]/f jf /ofs s'g} gf]S;fg jf 6'6km'6 gePsf], alnof], 
l6sfp, gofF, /aLpcfn'nfO{  ;'/lIft /fVg ;Sg] x'g' k5{ .

#=!)= tf]lsPsf] eGbf tNnf] :t/df /fVg ;lsg]M

olb s'g} aLpcfn'sf] v8fafnLaf6 tf]lsPsf] :t/leq k/]g, t/ ;f eGbf tNnf] :t/sf] dfkb08 
k"/f x'g] b]lvof] tyf ;DalGwt aLpcfn' pTkfbsn] tf]lsPsf] eGbf tNnf] :t/df /fvL lbg lnlvt 
cg'/f]w u/]sf 5g\ eg] aLp k|df0fLs/0f lgsfon] pQm aLpnfO{ tf]lsPsf] eGbf tNnf]:t/df sfod 
u/L lbg ;S5 .

#=!! pGgt aLpcfn'sf]] u'0f:t/M

pGgt aLpcfn'sf] u'0f:t/ ;DaGwL dfkb08 tf]lsPsf ljifodf tf]lsP adf]lhd / gtf]lsPsf 
ljifodf k|dfl0ft @ aLp ;/x x'g]5 .

#=!@ k|df0fLs/0faf6 aLpcfn' c:jLs[t ug{ ;lsg] M

v8faLpcfn' afnL aLpsf] n6lgwf{l/t :t/ leq gb]lvPdf aLpcfn' k|df0fLs/0f lgsfon] pQm 
aLp afnL jf aLpsf] n6sf] k|df0fLs/0f c:jLs[t ug{ ;Sg]5. pTkfbsnfO{ lrQ ga'em]sf] v08df 
pTkfbsn] aLp lahg u'0f:t/ lgoGq0f s]Gb|sf k|d'v ;dIf ph'/L lbg ;Sg]5g\ . lbOPsf] ph'/Ldf 
aLp lahg u'0f:t/ lgoGq0f s]Gb|sf k|d'vn] u/]sf] lg0f{o clGtd x'g]5 .

#=!# aLpcfn' k|df0fLs/0fsf] Dofb ykM

Ps k6s k|df0fLs/0f u/]sf] aLpcfn'k|df0fLs/0f u/]sf ldltn] ^ dlxgfeGbf k5f8L ljqmL ljt/0f 
ug'{ k/]df k|df0fLs/0fsf] Dofb yk ug'{kg]{5 . Dofb yk ug{sf nflu klxnf] aLpcfn' k|dfl0fs/0f u/]sf] 
Dofb ;lsg' cl3 g} ;DalGwt aLpcfn' pTkfbsn]÷laqm]tfn] cfˆgf] glhssf] aLp k|df0fLs/0f 
ug]{ lgsfodf hft, aLpcfn'sf] :t/, n6df ePsf] hDdf aLpcfn'sf] kl/df0f, df}Hbft aLpcfn'sf] 
k/Ldf0f, n6 ;ª\Vof, aLp /fv]sf] af]/f jf /ofssf] cfsf/ k|sf/, aLp k|df0fLs/0f u/]sf] ldlt 
;d]t pNn]v ul/ lgj]bg  lbg' k5{ . aLpcfn' k|df0fLs/0f lgsfon] k|df0fLs/0fsf] Dofb a9fpg k]z 
ul/Psf] lgj]bg k|fKt u/]kl5 aLpcfn' /fv]sf] efF8f]df nufO{Psf] ;ª\s]tkq / l;n b'?:t 5÷5}g 
x]g'{k5{/ l;n b'?:t kfOPsf] v08df lgodfg';f/ gd"gf lemsL tf]lsPsf] aLp k/LIf0f k|of]uzfnfdf 
ef}lts z'4tf,6';fsf] cj:yf, pd|g] zlQm,cfbLsf] cg'udg k/LIf0f ubf{ aLpcfn' lgwf{l/t :t/ 
leq} b]lvof] eg] aLp k|df0fLs/0f lgsfon] k'gM ^ dxLgf;Ddsf nflu k|df0fLs/0fsf] Dofb yk ug{ 
;Sg]5 .
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aLpcfn' /flvPsf] af]/fdf jf ¥ofsdf ePsf] ;Í]tkqdf aLpcfn' k/LIf0f u/]sf] ldlt / Dofb yk 
u/]sf] ;do /a/ :6fDkåf/f hgfpg' k5{, t/ aLpcfn' /flvPsf] af]/f jf /ofs b'?:t cj:yfdf geO{ 
k]mg'{kg]{ / gofF ;Í]tkq nufpg' kg]{ ePdf cufl8 nufOPsf] ;ª\s]tkqdf n]lvPsf ;a} ljj/0fx¿ 
gofF ;ª\s]tkqdf klg hgfO{ Dofb yk ;DaGwL k|lqmofsf] l6kf]6 /fVg' k5{ .

#=!$ aLpcfn' e08f/0f lg/LIf0f ug{ ;Sg] M

aLpcfn' k|df0fLs/0f lgsfosf] ;DalGwt kbflwsf/Ln] aLpcfn' k|df0fLs/0f u/fPsf] s'g} klg 
JolQm, ;+3÷;+:yf, jf sDkgLsf] aLpcfn' e08f/ lg/LIf0f ug{;Sg] 5 / aLpcfn' e08f/0f lg/LIf0f 
k|ltj]bg cg';"lr ^ cg';f/ lbg]5 .

-v_ oyfy{ ;+s]tkq k2lt -Truthful labeling_

aLpcfn' pTkfbg sfo{df aLpcfn' /f]k]b]lv afnL nufPsf] v]tsf] lg/LIf0f, /luª, xfNd k'lnª, 
vGg] sfo{, u|]l8ª, aLp pkrf/, gd'gf ;+sng, gd'gf k/LIf0f, tyf e08f/0f ug]{ sfo{ aLpcfn' 
pTkfbs jf aLpcfn' ljqm]tfn] cfˆg} Joj:yfkgdf u/L aLpcfn'sf] u'0f:t/ sfod /fvL Koflsª 
-af]/faGbL_ / cg';'rL @ cg';f/sf] ljj/0f ;lxtsf] 6\ofu -;+s]tkq_ nufO{ ljlqm ljt/0f ug]{ 
sfo{k4lt g} oyfy{ ;Í]tkq -Truthful labeling_ k4lt xf] . o; k4ltdf ;Dk"0f{ lhDd]af/L / 
pQ/bfloTj aLpcfn' pTkfbs jf aLp laqm]tfs} x'G5 .

oyfy{ ;+s]tkq k2lt cg';f/ pTkfbg ul/g] aLpsf] u'0f:t/M

oyfy{ ;+s]tkq k2lt cg';f/ pTkfbg ul/g] k|hgg\ aLp, ;|f]t aLp, n]jn aLp !, n]jn aLp @ / 
pGgt aLpsf] u'0f:t/ ;DaGwL dfkb08 k|df0fLs/0f k2lt cg';f/ pTkfbg ul/g] qmdzM k|hgg\ aLp, 
d"n aLp, k|dfl0ft aLp !, k|dfl0ft aLp @ / pGgt aLp ;/x x'g]5 tyf dfkb08 cg';f/ aLpcfn' 
pTkfbg eP gePsf] ;DalGwt ljleGg lgsfodf sfo{/t afnL lg/LIfs tyf cGo k|fljlwsx¿af6 
cg'udg ul/g]5 .

ctM oyfy{ ;+s]tkq k2ltdfM

 k|df0fLs/0f k2lt canDjg gul/Psf] aLpcfn'df æoyfy{ ;+s]tkqÆ sf] 6\ofu clgjfo{ 
¿kdf nufpg' k5{ .

 oyfy{ ;Í]tkq k4ltdf aLpcfn' pTkfbg k|lqmof k|f/De u/]b]lv cfn' nufPsf] v]tsf] 
lg/LIf0f, afnL leq\ofpg], k|zf]wg, aLp pkrf/, y}nfaGbL, 6\ofu nufpg], tyf e08f/0f ug]{ 
sfo{x¿ aLpcfn' pTkfbs jf aLpcfn' laqm]tfn] cfˆg} Joj:yfkgdf u/L aLpsf] u'0f:t/ 
sfod /fVg' k5{ . o;sf nflu aLpcfn' Kn6 lgl/If0f ug{ ;Ifd k|fljlwsjf t/Lsfsf 
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af/]df k"0f{ hfgsf/ jf aLpcfn' k|dfl0fs/0f ug{sf nflu cfjZos k|fljlws 1fg Pj+ k2lt 
af/] hfgsf/ JoQmLn] ljlwk"j{s aLpcfn' v8f afnL lg/LIf0f, /luª, xfNd k'lnª, vGg] 
sfo{, u|]l8ª, aLp pkrf/, gd'gf ;+sng, gd'gf k/LIf0f, Koflsª -af]/faGbL_, cflb sfo{ ubf{ 
Go"gtd :t/eGbf dfly ePsf] aLpcfn' /fv]sf] af]/fdf ;DalGwt JolQm jf ;+:yfn] oyfy{ 
;+s]tkqsf] 6\ofu nufpg ;Sg]5g .

 aLp ljqmLeO{ ;s]kl5 To;sf] u'0f:t/ ;DaGwL ;Dk"0f{ lhDd]af/L 6\ofu nufpg] pTkfbs jf 
laqm]tfn] g} lng' k5{ .

!= oyfy{ ;ª\s]tkq k2ltdf aLpcfn'sf ;fdfGo :t/x¿M 

oyfy{ ;Í]tkq k4ltdf aLpcfn'sf b]xfo adf]lhdsf kfFrj6f :t/x¿ x'g]5g\ 

!=! k|hgg\ aLp -k"j{ d"n aLpcfn' _M

pRr:t/sf k|fljlws hgzlQmsf] k|ToIf /]vb]v / lgoGq0fdf zL;f tyf hfnL3/ leq efO/; 
lg/fs/0f u/L tGt' k|hgg k|ljlwaf6 pTkflbt k"j{ d"n -lk|–a]l;s_ aLpnfO{ cfn'sf] k|hgg aLpcfn' 
elgG5 . oyfy{ ;Í]tkq k2ltdfcfn'sf] k"j{ d"n aLpcfn' pTkfbg ug]{ ;+/rgf ePsf] / To:tf] aLp 
pTkfbg ug]{ cg'dlt lnPsf] ;+:yf jf sDkgLn] cfn'sf] k|hgg\ aLp pTkfbg ug{ kfpg] 5g\ .k"j{ d"n 
aLpcfn' pTkfbg ug{sf] nflu cfjZos kg]{ hgzlQmsf] xsdf slDtdf Pshgf afof]6]Sgf]nf]hLdf 
:gfts u/]sf] jf s[lifdf :gfts u/L tGt' k|hgg\ ljifodf tflnd k|fKt u/]sf] jf s'g} ;Ful7t 
;+:yfdf j}1flgs jf clws[tsf] x}l;otn] tGt' k|hgg\ ljifodf Go"gtd tLgjif{ sfd u/]sf] cg'ejL 
k"0f{sfnLg hgzlQmsf] Joj:yf u/]sf] x'g' k5{ . cGo afnLsf] h:t} cfn'sf] k|hgg\ aLpcfn' klg 
cfg'j+lzs lx;fan] zt k|ltzt z'4 x'g'k5{ . 

!=@ ;|f]t aLpcfn'M 

;|f]t aLpsf] :t/ k|df0fLs/0f k2ltsf] d"n aLpcfn' ;/x cyf{t cfn'sf] k|hgg\ aLpcfn'af6 
pTkflbt klxnf]] k':tf -a]l;s !_ ;/x x'g]5 / aLpsf] u'0f:t/ ;DaGwL cGo s'/fx¿ d"n aLp 
;/x g} x'g' kg]{5 . k"j{ d"n aLpcfn' jf d"n aLpcfn'pTkfbg ug]{ cg'dlt lnPsf JolQm, ;+3 
÷;+:yf jf lgsfon] oyfy{ ;Í]tkq k2lt cg';f/ pTkflbt k|hgg\ aLpcfn' k|fKt u/L cfn'sf] 
;|f]t aLp pTkfbg ug{ ;Sg]5g\ . cg'dlt lnPsf JolQm ;+3÷;+:yfjf lgsfodf sfo{/t cfn'afnL 
ljz]if1x¿sf] /]vb]vdf ;|f]t aLpsf] pTkfbg ug'{kg]{5 .

!=# n]jn k|yd aLpcfn'M

n]jn k|yd aLpcfn'sf] :t/ k|df0fLs/0f k2ltsf] k|dfl0ft k|yd -a]l;s @_ ;/x x'g]5 / aLpcfn'sf] 
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pTkfbg / u'0f:t/ ;DaGwL cGo s'/fx¿ k|dfl0ft k|yd aLpcfn' ;/x g} x'g' kg]{5 . k"j{ d"n aLpcfn' 
jf d"n aLpcfn' pTkfbg ug]{ cg'dlt lnPsf JolQm, ;+3, ;+:yfjflgsfon] oyfy{ ;Í]tkq k4lt 
cg';f/ pTkflbt ;|f]t aLpcfn' k|fKt u/L n]jn k|yd aLpcfn' pTkfbg ug{ ;Sg] 5g\ . cg'dlt 
lnPsf JolQm, ;+3, ;+:yf jf lgsfodf sfo{/t cfn'afnL ljz]if1x¿sf] /]vb]vdf n]jn k|yd 
aLpcfn'sf] pTkfbg ul/g]5 .

!=$ n]jn låtLo aLpcfn'M

n]jn låtLo aLpcfn'sf] :t/ k|df0fLs/0f k2ltsf] k|dfl0ft låtLo aLpcfn' -a]l;s #_ ;/x x'g]5 
/ aLpsf] pTkfbg / u'0f:t/ ;DaGwL cGo s'/fx¿ k|dfl0ft låtLo aLpcfn' ;/x g} x'g' kg]{5 . k"j{ d"n 
aLpcfn' jf d"n aLpcfn' pTkfbg ug]{ cg'dlt lnPsf JolQm, ;+3, ;+:yfjflgsfon] oyfy{ ;Í]tkq 
k2lt cg';f/ pTkflbt n]jn k|yd aLpcfn' k|fKt   u/L n]jn låtLo aLpcfn' pTkfbg ug{ ;Sg] 5g\ 
. cg'dlt lnPsfJolQm, ;+3, ;+:yf jf lgsfodf sfo{/t cfn'afnL ljz]if1x¿sf] /]vb]vdf n]jn 
låtLo aLpcfn'sf] pTkfbg ul/g]5 .

!=% pGgt aLpcfn' M

k|dfl0ft låtLo jf n]jn låtLosf] aLh a[l4 u/L pTkflbt aLpcfn' of aLofFaf6 pTkfbg ul/Psf] 
klxnf]] k':tfsf] 6\o'j/ -l;8lnª 6o'j/_ af6 pTkflbt aLpcfn'nfO{ pGgt aLpcfn' elgG5 . ljz]if 
kl/l:yltdf k|dfl0ft k|yd, n]jn k|yd, d"n, jf ;|f]t aLpaf6 ;d]t pGgt aLpsf] pTkfbg ug{ 
;lsG5 . pGgt aLpcfn'sf] k|of]u Joj;flos cfn' pTkfbgdf ul/g]5 . pNn]lvt k|hgg\ aLpcfn', 
;|f]t aLp, n]jn k|yd aLp, n]jn låtLo aLp, / pGgt aLpcfn' /flvPsf] efF8f]df cg';"lr–@ df 
lbOPcg';f/sf] 9fFrf / ljj/0f adf]lhdsf leGbf leGb} 6\ofu nufpg' kg]{5 .

-u_ aLpcfn' afnL  v]t lg/LIf0f ljlw
!= ;do tflnsf tof/ ug]{ M

aLpcfn' k|df0fLs/0fsf] nflu tf]lsPsf afnL lg/LIfsn] afnL, hft, aLp 5/]sf] ldlt, / afnL 
kfSg] ;dosf] cfwf/df cfˆgf] If]q leq kg]{ :yfg / v]tsf] lg/LIf0f ug{ ;do tflnsf tof/ u/L ;f] 
sf] hfgsf/L ;DalGwt sfof{no,aLpcfn' pTkfbs, / lghnfO{ aLpcfn'sf] afnL v]t lg/LIf0fsf] 
nflu tf]Sg] lgsfonfO{ lbg' k5{ .

@= aLpcfn' afnL v]t lg/LIf0f ug{ hfg] M

aLpcfn' afnL v]t lg/LIf0fdf hfg] afnL lg/LIfsn] lgDg ;fdu|L cfkm};Fu lnO{ hfg' kg]{5 M–

s= v]t lg/LIf0fdf k|of]u x'g] kmf/fdx¿ .
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v= aLp pTkfbssf ]v]tsf] gS;f / 7]ufgf .
u= pTkfbsåf/f k]z x'g cfPsf] lg/LIf0f ug{ hfg] aLpcfn' afnL sf] Go"gtd\ :t/sf] k|ltlnlk .
3= lg/LIf0f ug]{ cfn'afnLsf] hftsf] hftLo klxrfgsf] ljj/0f, d'Vo /f]u tyf sL/fsf] 

ljj/0f / To;sf] lgoGq0f ;DaGwL ljj/0fx¿ .
ª= x]08 sfp06/, ks]6 n]G;, emf]nf .
r= sfuh, k]lG;n, vfd, sfj{gk]k/, 86k]g, gf]6a's, lSnkaf]8{, Sofns'n]6/, cflb .

#= lg/LIf0fsf qmddf x]g'{kg]{ s'/fx¿ M

s=  afnLsf] hft, aLpsf] >|f]t, >|f]t aLpsf] :t/ -lg:;f ;lxt_  
v=  v]tdf nufOPsf] cl3Nnf] afnLsf] hfgsf/L .
u=  afnLsf c? hft aLrsf] k[ystf b"/L .
3=  aLpcfn' afnLsf] cj:yf / v]tsf] ;/;kmfO{ .
ª=  hftLo tyf ef}lts z'4tfdf k|efj kfg]{ s'/fx¿ .
r=  xfgLsf/s emf/kftx¿ .
5= /f]u / sL/fsf] k|sf]k -ljz]ifu/L aLpcfn' af6 ;g]{ lsl;dsf lgif]lwt /f]u_ .

$= lg/LIf0f ug'{kg]{ ;do / k6s  M

aLpcfn' k|df0fLs/0fsf] Go"gtd\ :t/df pNn]v eP adf]lhd sDtLdf $ k6s x'g]5 .

%= lg/LIf0f ubf{ ckgfpg' kg]{ sfo{x¿ M

v]tdf ePsf] ;Dk"0f{ af]6x¿ Ps–Ps u/L hfFRg ;Dej x'Fb}g . To;}n], cfFs8f -sample_ 5gf}6 u/L 
cf+s8f leq k/]sf af]6x¿sf]] cWoog ug'{kg]{ x'G5 . cfFs8f ln+bf ;s];Dd k"/f aLpcfn' pTkfbg 
v]t 3'dL afnLnfO{ k|ltlglwTj ug]{ 7fpFx¿ 5fGg' k5{ . o;/L 7fpF 5fGbf pk/f]Qm 7fpF eGbf cGoq 
j]hftsf] af]6 b]lvof] eg] To;nfO{ cfFs8fdf kfg'{ x'b}g, t/ cfFs8f lnPsf] 7fpFdf e]6LPsf]nfO{ 
hgfpg la;g'{ x'Fb}g .

^= cfFs8f lng] tyf af]6 u0fgf ug]{ tl/sf M

s= aLpcfn' afnL nufOPsf] If]qkmnsf] cfwf/df cWoogsf] nflutfnLsf % df pNn]v 
ul/Pcg';f/ cfFs8f ;+Vof cfjZos k5{ .

v=  cfn' afnLdf Ps cfFs8fdf !)) af]6 v8fafnLdf / !)) bfgf vGg] a]nf lng'k5{ . h;sf 
nflu  v8fafnLdf !@ b]lv !^ ju{ ld= -nfO{g tyf af]6sf] b'l/ cg';f/_ If]qkmn k|lt 
cf+s8f eP k'U5 eg] vGg] a]nfdf !) b]lv @) j6f af]6x¿af6 bfgf lng ;lsG5 .
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u= tf]lsP cg';f/sf] af]6x¿ u0fgf ubf{ Go"gtd\ :t/df lbOP cg';f/ z'4 af]6x¿ tyf a]hft 
/ c? afnLsf] af]6, lgi]flwt Pjd\ cGo emf/kftsf] af]6, aLpcfn'af6 km}lng] Pjd\ cGo 
/f]u÷sL/fnfu]sf] af]6sf] ;+Vof pNn]v ug]{ . a]hftsf] af]6 klxrfg ug{ ;lsg] eP hftsf] 
gfd g}n]Vg' k5{ cGoyf To;sf df]6fdf]6L ljj/0f n]Vg], t/ emf/kft / c¿afnLsf] gfd g} 
n]Vg'k5{. sL/f / /f]usf] klg gfd g} n]Vg'k5{ .

3= tn pNn]lvt lgDg s'g} Ps tl/sf ckgfO{ v]tdf k:g] / lg:sg] . lrqdf b]vfOPsf] ;fgf] 
juf{sf/n] cfFs8f hgfpF5 . -!) x]= aLpcfn' pTkfbg If]qkmnsf nflu !) j6f cf+s8f 
lng]_
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ª=  af]6 ug]/ lg/LIf0f ug]{ tl/sf k|of]u ubf{ Ps} nfO{gdf rflxg] hlt af]6 x]/] klg x'G5, dflysf] tl/sfdf h:t} @–# nfO{gdf x]/L 
Ps cfFs8f lnP klg x'G5, h'g afnL tyf v]tsf] af]6df lge{/ k5{ . 

r= dfly plNnlvt s'g} klg tl/sfaf6 rflxg] hlt 7fpFdf cfFs8fx¿ lng] / To;sf] cf};t lgsfnL Go"gtd\ :t/;+u bfFh]/ x]g]{ . 
rflxg] :t/df eGbf s'g} klg ljj/0f bf]Aa/ 5 eg] lg:sf;g ug]{ t/ bf]Aa/ 5}g / s'g} ljj/0fsf] /luË u/L jf cGo k|sf/n] 
:t/df cfpg ;Sg] eP k'gM cf};t lnO{ :t/ lgwf{/0f ug]{ . 

&=afnL lg/LIf0f ubf{ Wofg lbg'kg]{ s'/fx¿M 
s= aLpcfn' pTkfbg ul/g] v]tb]lv csf]{ hft jf hftLo z'4tf gePsf] pxL hft nufPsf] csf]{ v]t;Ddsf] k[ystf b"/L sfod 

ul/Psf] 5÷5}g x]g'{ k5{ . 
v=  v]tdf cf+s8f ln+bf d'Vo u/]/ a]hft jf gfaf], c? afnL, emf/kft / vt/gfs /f]u -aLpcfn' af6 ;g]{_ x¿df laz]if 

lgu/fgL /fVg' k5{ . 
u=  afnL lg/LIf0f ubf{ cfFvfsf] n]jn jf]6sf] 6'Kkf]df kf/L hfFRg' k5{ tfls cUnf] / xf]rf] a]hftx¿ 5'6\ofpg ;lsof];\ . 

;fy},la?jfsf] cGo afXo ;+/rgfsf] klg cWoog ul/g' k5{ . 
3=  cfFs8f ln+bf ;s];Dd ;"o{nfO{ k5fl8 jf bfofF afofF kf/]/ dfq lng'k5{ . 
ª=  cfFs8f ln+bf a]hftsf] af]6 Pj+ cGo jfnLsf jf]6x? / emf/kftsf jf]6x? b]lvof] eg] aLpcfn' pTkfbsnfO{ hfgsf/L lbO{ 

t'?Gt x6fpg nufpg' k5{ . 
r= emf/kftsf] ;DjGwdf  Ps k6s v]tdf k/]kl5 lgd"{n kfg{ ufX|f] kg]{ emf/, /f]u tyf sL/fsf] cN6/g]6 xf]:6 / ljiffn' 

lsl;dsfemf/kftdf ljz]if Wofg lbg' k5{ . 
*= afnL lg/LIf0fsf] k|ltj]bg kmf/fd eg]{-k|ltj]bg tof/ kfg]{ _M 

s=  afnLsf] k|yd tyf bf];|f] v]t lg/LIf0f -cg";'lr–$_ /t];|f] / rf}yf] lg/LIf0f-cg";'lr–%_ df ePsf] ljj/0f adf]lhdsf 
cFfs8fx?jf6 k|fKt ljj/0fx?sf] cWoog ul/ cg';"rL–^cg';f/sf] kmf/fd e/L afnLsf] cj:yf / ;'emfjx¿ n]Vg' k5{ .  

v=  kmf/fddf v]tsf] hlt ;Sof] k'/f ljj/0f lbg' k5{, ;s];Dd vfnL 5f]8\g' x'Fb}g . 
u=  aLp k|df0fLs/0fsf] nflu lbO{Psf] lgj]bgdf pNn]v u/LPsf] ljj/0f l7s 5÷5}g ;f] a'‰g] / kmf/fddf n]Vg] ug{' k5{ . 
3=  s}lkmot dxndf lg/LIfsn] cfˆgf] /fo pNn]v ug'{ k5{ . afnLsf] cj:yf /fd|f] 5 eg] s] sf/0fn] /fd|f] xf] hgfpg] tyf 

g/fd|f] eP -h:t} emf/kftsf] ;+Vof a9L, 7fpF 7fpFdf af]6 9n]sf], sL/f nfu]sf] jf cGo s'g} sf/0f_ hgfO{ cfaZos ;'emfj 
lbg' k5{ . 

ª=  aLpcfn' afnL Go"gtd:t/df cfpg ;S5÷;Sb}g pNn]v ug]{, olb cfpg ;Sb}g eg] sf/0fx¿ hgfO{ lbg' k5{ . 
r=  bf];|f] / t];|f] lg/LIf0fsf] qmddf afnL Go"gtd\ :t/df cfpg ;Sg] b]lvPg, t/ /luË kZrft :t/ leq cfpg ;Sg] b]lvof] 

eg] k'gM lg/LIf0fsf] nflu lbO{Psf] dxndf ;'emfjx¿n]vL lbg' k5{ . 
5=  aLpcfn' pTkfbs cyjf p;sf] k|ltlglw / afnL lg/LIfssf] ;xL5fk jf b:tvt clt h?/L x'g] x'Fbf lg/LIf0f kmf/fdx¿df 

;f] ug]{ u/fpg] ug'{ k5{ . 

ª=  af]6 ug]/ lg/LIf0f ug]{ tl/sf k|of]u ubf{ Ps} nfO{gdf rflxg] hlt af]6 x]/] klg x'G5, dflysf] 
tl/sfdf h:t} @–# nfO{gdf x]/L Ps cfFs8f lnP klg x'G5, h'g afnL tyf v]tsf] af]6df 
lge{/ k5{ .

r= dfly plNnlvt s'g} klg tl/sfaf6 rflxg] hlt 7fpFdf cfFs8fx¿ lng] / To;sf] cf};t 
lgsfnL Go"gtd\ :t/;Fu bfFh]/ x]g]{ . rflxg] :t/df eGbf s'g} klg ljj/0f bf]Aa/ 5 eg] 
lg:sf;g ug]{ t/ bf]Aa/ 5}g / s'g} ljj/0fsf] /luË u/L jf cGo k|sf/n] :t/df cfpg ;Sg] 
eP k'gM cf};t lnO{ :t/ lgwf{/0f ug]{ .
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&= afnL lg/LIf0f ubf{ Wofg lbg'kg]{ s'/fx¿M

s= aLpcfn' pTkfbg ul/g] v]tb]lv csf]{ hft jf hftLo z'4tf gePsf] pxL hft nufPsf] 
csf]{ v]t;Ddsf] k[ystf b"/L sfod ul/Psf] 5÷5}g x]g'{ k5{ .

v= v]tdf cfFs8f lnFbf d'Vo u/]/ a]hft jf gfaf], c? afnL, emf/kft / vt/gfs /f]u -aLpcfn' 
af6 ;g]{_ x¿df ljz]if lgu/fgL /fVg' k5{ .

u=  afnL lg/LIf0f ubf{ cfFvfsf] n]jn af]6sf] 6'Kkf]df kf/L hfFRg' k5{ tfls cUnf] / xf]rf] 
a]hftx¿ 5'6\ofpg ;lsof];\ . ;fy}, la?jfsf] cGo afXo ;+/rgfsf] klg cWoog ul/g'k5{ .

3=  cfFs8f lnFbf ;s];Dd ;"o{nfO{ k5fl8 jf bfofF afofF kf/]/ dfq lng'k5{ .
ª=  cfFs8f lnFbf a]hftsf] af]6 Pj+ cGo afnLsf af]6x¿ / emf/kftsf af]6x¿ b]lvof] eg] 

aLpcfn' pTkfbsnfO{ hfgsf/L lbO{ t'?Gt x6fpg nufpg' k5{ .
r= emf/kftsf] ;DaGwdf Ps k6s v]tdf k/]kl5 lgd"{n kfg{ ufX|f] kg]{ emf/, /f]u tyf sL/fsf] 

cN6/g]6 xf]:6 / ljiffn' lsl;dsf emf/kftdf ljz]if Wofg lbg' k5{ .
*= afnL lg/LIf0fsf] k|ltj]bg kmf/fd eg]{ -k|ltj]bg tof/ kfg]{_M

s=  afnLsf] k|yd tyf bf];|f] v]t lg/LIf0f -cg";'lr–$_ /t];|f] / rf}yf] lg/LIf0f-cg";'lr–%_ 
df ePsf] ljj/0f adf]lhdsf cFfs8fx¿af6 k|fKt ljj/0fx¿sf] cWoog ul/ cg';"rL–^ 
cg';f/sf] kmf/fd e/L afnLsf] cj:yf / ;'emfjx¿ n]Vg'k5{ . 

v=  kmf/fddf v]tsf] hlt ;Sof] k"/f ljj/0f lbg' k5{, ;s];Dd vfnL 5f]8\g' x'Fb}g .
u=  aLp k|df0fLs/0fsf] nflu lbOPsf] lgj]bgdf pNn]v ul/Psf] ljj/0f l7s 5÷5}g ;f] a'‰g] / 

kmf/fddf n]Vg] ug{' k5{ .
3=  s}lkmot dxndf lg/LIfsn] cfˆgf] /fo pNn]v ug'{k5{ . afnLsf] cj:yf /fd|f] 5 eg] s] 

sf/0fn] /fd|f] xf] hgfpg] tyf g/fd|f] eP -h:t} emf/kftsf] ;+Vof a9L, 7fpF 7fpFdf af]6 
9n]sf], sL/f nfu]sf] jf cGo s'g} sf/0f_ hgfO{ cfjZos ;'emfj lbg' k5{ .

ª=  aLpcfn' afnL Go"gtd:t/df cfpg ;S5÷;Sb}g pNn]v ug]{, olb cfpg ;Sb}g eg] 
sf/0fx¿ hgfO{ lbg' k5{ .

r=  bf];|f] / t];|f] lg/LIf0fsf] qmddf afnL Go"gtd\ :t/df cfpg ;Sg] b]lvPg, t/ /luË kZrft 
:t/ leq cfpg ;Sg] b]lvof] eg] k'gM lg/LIf0fsf] nflu lbOPsf] dxndf ;'emfjx¿ n]vL lbg' 
k5{ .

5=  aLpcfn' pTkfbs cyjf p;sf] k|ltlglw / afnL lg/LIfssf] ;xL5fk jf b:tvt clt 
h?/L x'g] x'Fbf lg/LIf0f kmf/fdx¿df ;f] ug]{ u/fpg] ug'{ k5{ .
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-3_ k|hgg aLpcfn' pTkfbg ug]{ ljlw

!= k|hgg jf k"j{ d"n aLpcfn' -lk|–a]l;s_ sf] pTkfbg zL;f tyf hfnL3/ leq tGt' k|hgg 
k|ljlwaf6 ug'{ k5{ . 

@=  cfn'sf] k"j{ d"n aLpcfn' kftbf]a|] efO/; (PLRV), lk=le=P;= (PVS), lk=le=P= 
(PVA), lk=le=PS; (PVX), lk=le=jfO{= (PVY), / lk=le=Pd= (PVM) u/L k|d'v 5 
yl/sf efO/;af6 d'Qm x'g' k5{ .

#= k"j{ d"n aLpcfn'nfO{ efO/;d'Qm agfpg d]l/i6]d PS;fO{h, s]df], ydf]{, On]S6«f] / qmfof] 
y]/fkL h:tf ljlwsf] k|of]u u/L ;"rs la?jf, ;]/f]nf]lhsn hfFr (ELISA) tyf  
dlns'n/ (PCR) ljlwaf6 k/LIf0f ug{ ;lsG5 .

$=  Pd=P;= ldl8ofdf efO/; d'Qm d]l/i6]dsf] ;jsNr/ u/L Ps cfVn] sl6ª\ (Singlenode 
cutting) nfO{ @$±@ l8u|L ;]lN;o; tfkqmd / @))) nS; k|sfzdf k|lt lbg !^ 306f 
/fVbf cfn'sf ;'Id  la?jfx¿ pTkfbg ug{ tLg -#_ b]lv 5 -^_ xKtf;Dd nfUg] u5{ .

%= a'Fbf -$_ df plNnlvt ljlwsf] pkof]u u/L pTkfbg ul/Psf Ps cfFVn] la?jfx¿nfO{ 
cfjZostf cg';f/ k'gM k|zf/0f u/L k"j{ d"n aLpcfn' pTkfbg ug{ ;L;f jf hfnL 3/df 
/f]Kg'k5{ .

^= cg';"lr–! df lbOPsf] 9fFrfdf k|hgg aLpsf] ¿kdf /x]sf] k"j{–d"naLpsf] k|df0fLs/0f 
pTkfbg rqm, lg/LIf0f, cg'udg / d"Nofª\sgsf] cfwf/df ul/g]5, t/ k|df0fLs/0fsf] 
6\ofu nufpg] sfo{ g]kfn s[lif cg';Gwfg kl/ifb\df sfo{/t ;DalGwt afnL k|hgsåf/f 
ul/g]5 .

&= lghL If]qn] klg k"j{ d"n aLpcfn' pTkfbg ug{ ;Sg]5g\ t/ To:sf] nflu aLp aLhg 
u'0f:t/ lgoGq0f s]Gb|af6 k"j{ d"n aLpcfn' pTkfbg ug{] cg'dlt lng' kg]{5 .

*= tGt' k|hgg\ k|of]uzfnf ;~rfng u/L k"j{ d"n aLpcfn' pTkfbg ug{ rfxg] JolQm, ;+:yf, 
jf sDkgLn] cfkm";Fu ePsf] k"jf{wf/, ;+/rgf, / hgzlQm ljj/0f v'nfO{ hftLo ljsf; 
tyf ;Da4{gsf] nflu lbg] 9fFrfsf] lgj]bg pSt s]Gb|df lbg'kg]{5 . 

(= s]Gb|n] ;f] lgj]bgsf] cfjZos 5fgjLg, cg'udg, lg/LIf0fsf] nflu g]kfn s[lif cg';Gwfg 
kl/ifb\df k7fpg]5 . 

!)= g]kfn s[lif cg';Gwfg kl/ifb\n] cfjZos 5fgjLg, cg'udg, tyf lg/LIf0f u/L 7f]; /fo 
;'emfj ;lxtsf] k|ltj]bg s]Gb|df a'emfpg' kg]{5 / To;}sf] cfwf/df s]Gb|n] cg'dlt k|bfg 
ug]{ jf gug]{ lg0f{o lng]5 .
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-ª_ 6\ofusf] /·  / aLpcfn'sf] >]0fL M

k|dfl0fs/0f  k¢lt / oyfy{ ;+s]t kq k¢lt b'j}df 6\ofusf] /Ë aLpcfn'sf] >]0fL cg';f/ k|of]u ug'{ 
k5{  . aLpcfn'sf] >]0fLcg';f/ lgDgfg';f/sf] /+usf 6\ofusf]k|of]u ug'{ kb{5 .

v}/f] 6\ofu  M  k|hgg\ aLpcfn'÷k"j{ d"n aLpcfn'

;]tf] 6\ofu M d"n aLpcfn'÷>f]t aLpcfn'

gLnf] 6\ofu M k|dfl0ft aLp– !÷n]jn  aLpcfn'– !

xl/of] 6\ofu  M k|dfl0ft aLp @÷n]jn  aLpcfn'– @

kx]nf] 6\ofu  M pGgt /l;8ln+u 6\o'j/

-r_ aLpcfn' k|df0fLs/0fsf k"j{ zt{x¿ M

!= g]kfn ;/sf/af6  pGdf]rg / ;"lrs[t ul/Psf hftx¿sf] aLpcfn' dfq k|df0fLs/0f 
ul/g]5 .

@= k|df0fLs/0fsf] nflu pTkfbg ul/Psf] aLpcfn'sf]]] ;|f]t k|dfl0ftx'g' k5{ . aLpcfn' 
pTkfbsn] aLp sxfFaf6 lsg]sf] xf] < s'g:t/sf] aLp nufPsf] xf] < af]/fdf nfu]sf] 6\ofu 
-lg:;f_ h:tf s'/fx¿ ;'/lIft /fvL afnL lg/LIfsnfO{ b]vfpg' k5{ .

#= aLpcfn'sf] z'4tf sfod /xg lbgsf] nflu afnL lg/LIfsn] lbPsf] ;'emfjcg';f/ h:t} M 
/f]u lgoGq0f, emf/kft pv]Ng], a]hftsf] af]6x¿ pv]Ng], c¿ hftsf] af]6x¿ pv]Ng], cflb 
sfdx¿ clgjfo{ ¿kn] lg/LIf0f kZrft u/]sf] x'g'k5{ .

$= aLpcfn' pTkfbg ul/g] v]tsf] Go"gtd:t/ k"/f u/]sf] x'g'k5{ .
%=  afnL lg/LIfssf] k/fdz{df dfq cfn'afnL vGg] tyf leq\ofpg] sfo{ ug'{ k5{ .
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cfn'afnLdf nfUg] /f]ux¿ tyf cfn'sf] ljs[tLx¿ 

-s_ cfn'afnLdf nfUg] laiff0f' hGo (viral) /f]ux¿ / ltgsf] Joj:yfkg
!=kl/ro
cfn'afnLdf #) eGbf a9L laiff0'f (Virus) x¿n] ;+qmd0f u/]sf] kfOPtf klg cfly{s b[li6sf]0fn] 
^ k|sf/sf ljiff0f' /f]ux¿ dxTjk"0f{ dflgPsf 5g . ;+;f/sf cfn' v]tL ul/g] ;a} b]zx¿df 
cfn'afnLdf nfUg] ljiff0f' /f]ux¿ km}lnPsf] kfOG5 . ljleGg k|sf/sf efO/;x¿ dWo] efO/; PS; 
(PVX) / P; (PVS) ;Dks{åf/f km}lng] ub{5g eg] efO/; P (PVA), jfO{ (PVY) / kft bf]la|g] 
(PLRV)  sL/faf6 km}lng] d'Vo efO/; x'g eg] efO/; Pd (PVM)  b'j} tj/n]M ls/f tyf 
;Dks{af6 -5'jf5'tsf] dfWodaf6_ km}lnG5 h;nfO{ tkl;n cg';f/ k|:t't ug{ ;lsG5 .

PLRV

PVA nfxL ls/fåf/f ;g]{ efO/;x¿

PVY

PVM ;Dks{ / nfxL ls/f b'j}af6 ;g]{ efO/;

PVX

PVS 
;Dks{åf/f -5'jf5'tsf] dfWodaf6_ ;g]{ efO/;x¿

pTkfbg x|f;sf] b[li6sf]0faf6 x]bf{ kft a6fg]{ (PLRV) / efO/; jfO{ (PVY) ;a}eGbf dxTjk"0f{ 
dflgG5g\ . oL /f]ux¿ udL{ xfjfkfgL ePsf If]qdf 7"nf] ;d:ofsf] ¿kdf /x]sf 5g\ eg] lr;f] 
xfjfkfgL x'g] pRr kxf8L If]q -@))) ld6/eGbf dfly_ o;sf] k|sf]k lgs} sd kfOPsf] 5 . 
ljut jif{x¿sf] ;j]{If0fsf] cfwf/df pRr kxf8df eGbf t/fO{{ If]qdf ;a} ^ k|sf/sf efO/; 
/f]u !)–^)Ü n] a9L b]vf k¥of] eg] t/fO{df nfxL sL/faf6 ;g]{ efO/; PLRV, PVY, PVA 
a9L b]lvP . o;}u/L pRr kxf8L If]qdf ;+;u{af6 km}lng] PVX / PVS a9L dfqfdf b]vf k/]sf 
5g\ . g]kfndf efO/; /f]un] k'¥ofpg] Ifltsf] af/]df vf;} cWoog gePtf klg ef/tdf ul/Psf] 
cWoogdf aif]{gL $) Ü ;Dd cfn'sf] pTkfbgdf x|f; x'g] cg'dfg ul/Psf] 5 .

ljiff0f'af6 cfn'afnLdf nfUg] /f]ux¿ klxrfg ug{ ljleGg pkfox¿sf] ljsf; ePsf] 5 . s]xL 
k|rlnt pkfox¿ dWo] ;+s]t la?jfx¿sf] k|of]u u/]/ (Indicator plants) / grafting u/]/ 
ljiff0f' kQf nufpg] rng s]xL k'/fgf] / ;do nfUg] k|ljlw xf] eg] Serological k|ljlwx¿ 
ELISA / PCR kl5 ljsf; u/LPsf x'g\ . ELISA k|ljlw s]xL al9 ;do nfUg'sf ;fy} o;sf 
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nflu la?jfsf] kftsf] k|of]u ug'{ pko'Qm dflgG5 / w]/} yf]/} kl/df0fdf ePsf] ljiff0f' kQf nufpg 
sl7g x'g] ub{5 . PCR  k|ljlwaf6 5f]6f] ;dodfg} ljiff0f' k/LIf0f ug{ ;lsg], la?jfsf] s'g} klg 
cj:yfsf] s'g} klg efusf] k|of]u u/L yf]/} eGbf yf]/} dfqfdf ePsf] ljiff0f' kQf nufpg ;lsg] 
x'gfn] a9L pkof]uL b]lvPsf] 5 . 

cfn'afnLnfO{ efO/;n] cfqmd0f ubf{ pTkfbgdf 7"nf] c;/ k'¥ofpg'sf ;fy} cfn'sf] u'0f:t/nfO{ 
;d]t 36fpF5 . laiff0f'hGo /f]ux¿nfO{ af]6df b]lvg] nIf0fx¿ h:t} kftdf -6f6]kf6]_ l5/la/] 
x'g], af]6 xf]rf] x'g], kftsf] cfsf/ / /u+df kl/jt{g x'g] / bfgf lalu|g] cfbL x'G5 . oL nIf0fx¿ 
slxn]sfxL df6f]sf] pj{/fzlQm, jftfj/0f / af]6sf] cj:yfdf klg e/ kb{5 .

@= cfn'afnLdf b]vfkfg]{ k|d'v c;/x¿ tyf nIf0fM 

s= la?jfsf] 8fF7 / kftsf] /+udf kl/jt{g Nofpg' M g;fdf kl/jt{g x'g', df]hfOs x'g', kx]+nf] 
x'g', ljleGg k|sf/sf /+ux¿ b]vf kg'{ cflb .

v= kftsf]] cfsf/, k|sf/ / ;txdf kg]{ c;/ M kft ;fgf] x'g], kft bf]la|g], kftsf] ;tx gldNg], 
kftsf] cfsf/ gldNg], kft 5fnf h:tf] x'g] cflb  .

u=  kftdf b]vf kg]{ kl/jt{g M 6'Kkf]df b]vfkg]{ g]qmf]l;;, g;fdf b]vfkg]{ g]qmf]l;; cflb  .
3=  la?jfsf] ;fwf/0f cj:yfdf kg]{ c;/ M la?jf xf]rf] x'g', k'8\sf] x'g', sdhf]/ b]lvg', 

s'Rrf] h:tf] e'mKk x'g' cflb  .
ª=  cfn'sf] bfgfdf kg]{ c;/ M cfn'sf] tfGb|f hf]l8Psf] efu tkm{ ;fg' x'Fb} hfg', cfn' bfgf 

nfDrf] x'Fb} hfg', df6f] eGbf dfly 8fF7df cfn' bfgf nfUg', cfn' bfgf km'6\g' jf lrl/g 
yfNg', bfgfsf] cfsf/ 9Nb} hfg', cfn'sf] 6';f sdhf]/ / nfdf] x'g', 6';fdf g]qmf]l;; x'g' 
cflb .

#=/f]usf] nIf0fdf k|efj kfg]{ tTjx¿M

s= cfn'sf hft M

cfn'sf] hft / la?jfsf] u'0f cg';f/ efO/;sf] nIf0f km/s km/s x'g ;Sb5 . pbf/0fsf nflu 
Solanum tuberosum susp. tuberosum df PLRV sf] kft bf]la|g] :ki6 nIf0f b]vf kb{5 
eg] subsp.andigena df kft 89\g] / la?jf xf]rf] x'g] eO{ potato yellow dwarf virus 
(PYDV) sf] h:tf] nIf0f b]vf kb{5 .



87/fli6«o cfn', t/sf/L tyf d;nfjfnL ljsf; s]Gb|

v_ ljiff0f' / o;sf] k|sf/ M

s]xL efO/; sd s8f nIf0f b]vfpg] x'G5g\ eg] s]xL s8f nIf0f b]vfpg] k|s[ltsf x'G5g\ . PVX 
n] cfn'df o;sf] k|hflt cg';f/ s8f tyf g/d nIf0fx¿ b]vfpF5 .

u_ tfkqmdsf] c;/ M

cGo hLjf0f'x¿nfO{ h:t} ljiff0f'sf] a[l4, ljsf; / o;n] pTkGg ug]{ nIf0fdf klg tfkqmdsf] 
e"ldsf /xG5 . PVX n] b]vfpg] df]hfOs nIf0fdf @* ;]= eGbf dfly jf !@ ;]= eGbf tn eof] 
eg] /f]usf] nIf0f b]vf kb}{g .

3_ k|sfz / cfb|tf M

k|sfzn] la?jfdf ljiff0f'sf] c;/ / nIf0fdf w]/} k|efj kf/]sf] x'G5 . sd k|sfz cj:yfdf 
/flvPsf] la?jfdf a9L k|sfzdf /flvPsf] la?jfsf] t'ngfdf efO/; /f]u a9L nfUg] x'G5 . 
To;}u/L lr:ofg cyjf cfb{|tf a9L ePsf] cj:yfdf /f]u sL/fx¿n] a9L cfqmd0f u/L a9L g} 
gf]S;fg k'¥ofpg] ;+efjgf /xG5 . 

ª_ df6f]df vfBtTjsf] cj:yf M

la?jfnfO{ cfjZos kg]{ dfqf eGbf sd vfBtTj ePdf la?jfn] ljleGg nIf0fx¿ b]vfpg 
yfNb5 / To:tf nIf0fx¿ ljiff0f'sf] h:tf] klg x'g;Sb5 . gfO6«f]hgsf] sdL ePdf kftsf] 
xl/of]kg 36\g] -kft kx]+lng]_ / la?jfsf] a[l4df sdL x'G5 eg] km:kmf]/;sf] cefjdf la?jfsf 
kftx¿ a6fl/g yfNb5g . To;}u/L cfn'df ;'Id tTjx¿sf] cefjdf ljiff0f' /f]u h:t} nIf0fx¿ 
b]vfkg{ ;S5 .

r_ la?jfsf] pd]/ M

la?jfsf] pd]/n] klg laiff0f'sf] nIf0f tyf c;/df k|efj kfb{5 . w]/} slnnf] jf w]/} a"9f] 
la?jfnfO{ sd c;/ ub{5 .

5_ cGo hLjf0f';Fusf] ;DaGw M

Psn efO/;n] b]vfpg] nIf0f eGbf b'O{{ jf b'O{{ eGbf a9L ljiff0f'sf] cfqmd0fn] b]vfpg] nIf0f 
s8f x'G5 . PVX / PVY sf] ;+o'Qm k|efjn] cfn'df df]hfOs -l5/lj/]_ b]vfkb{5 eg] ;'tL{df 
kftsf] g;fdf s8f kx]nf] nIf0f b]vfkb{5 . ;+o'Qm ljiff0f'n] c;/ u/]sfdf PVY sf] a[l4 b/ 
a9L x'g] ub{5 . To;}u/L ljleGg ljiff0f'n] c;/ u/]sf] cfn'sf] la?jfdf 89'jf /f]usf hLjf0f'n] 
sd c;/ ub{5 eg] cGo la?jfdf o;sf] ljkl/t x'g] ub{5 .
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$= sL/faf6 ljiff0f' ;g]{ k|lqmof

sl/a $)) k|sf/sf sL/fx¿n] ljleGg afnLdf @)) eGbf a9L ljiff0f' jf ljiff0f' h:tf 
b]lvg] /f]ux¿ ;fb{5g\ . tL dWo] w]/}h;f] /f]ux¿ nfxLsL/fn] ;fb{5g\ / cGo sL/fx¿df km6\s] 
(Hoppers), ;]tf] lem+uf (Whitefly), vk6] (Beetles), ly|K; (Thrips) cflb kb{5g\  . o; 
afx]s, ;'n;'n] (Mite), h'sf (Nematode) / s]xL 9';Lx¿n] klg ljiff0f' /f]u ;fg{ ;Sb5g\ . 
w]/} k|sf/sf nfxLx¿n] ljiff0f' /f]u ;fg]{ sfd ug]{ ePtfklg cf?sf] xl/of] nfxL (Green Peach 
Aphid) ;aeGbf dxTjk"0f{ dflgG5 / bf]>f] dxTjk"0f{df skf;sf] nfxL (Cotton Aphid) kb{5 
. oL sL/fx¿sf] /f]u ;fg]{ k|efjsfl/tfdf w]/} s'/fn] c;/ kfb{5 . ltgdf sL/fsf] hflt (species), 
cfn'sf] hft, ljiff0f'sf] k|hflt (strain), pQm 7fpFsf] tfkqmd tyf ;fk]lIfs cfb|tf cflb k|d'v 
5g\ . ljiff0f'x¿ / ltgnfO{ ;fg]{ ;+jfxs (Vector) sf] cGt/ ;DaGwsf cfwf/df ljiff0f'x¿af6 
nfUg] /f]ux¿nfO{ b'O{{ efudf afF8\g ;lsG5 . ltgsf] ;+lIfKt hfgsf/L tn lbOPsf] 5 .

s_ cNkhLjL jf d'vjfxL ljiff0f' (Non-persistent potato viruses) 

nfxL sL/fn] /f]uL la?jfaf6 /; r':bf o;sf] d'vsf ljleGg efudf ljiff0f'sf] ;+;u{ x'G5 . 
o:tf] sL/fn] csf]{ :j:y af]6df uO{ /; r';]df t'?Gt /f]u ;fg{ ;Sg] x'gfn] logLx¿nfO{ d'vjfxL 
(Stylet borne) ljiff0f' elgG5 . o;/L ;'F8sf] dfWodaf6 dfq ;g'{kg]{ ePsfn] /f]uL af]6af6 /; 
r';]sf] s]xL a]/ -sl/a Ps 306f_ ;Dd dfq ;f] sL/fn] ljiff0f' ;fg{ ;S5 . ;f] ;do;Dd csf]{ 
s'g} af]6df /; r':g gkfPdf ljiff0f' ;g{ ;Sb}g . sL/fsf] z/L/df 5f]6f] cjlwsf nflu dfq ;lqmo 
/xg] / sfFr'nL km]bf{ (molting) pQm sL/f ljiff0f' x'g] ePsf]n] logLx¿nfO{ cNkhLjL ljiff0f' 
klg elgG5 . nfdf] ;do;Dd ;lqmo g/x] klg logLx¿n] ljiff0f' k|fKt u/]sf] nuQ} /f]u ;fg{ ;Sg] 
ePsfn] vt/gfs ljiff0f'sf ¿kdf lrlgG5g\ .

-v_ bL3{hLjL jf cGt/jfxL ljiff0f'[ (Persistent or circulative potato viruses)

cfn'df nfUg] ljiff0f'x¿ s]xL o:tf k|sf/sf 5g\, h'g /f]u nfu]sf] af]6af6 nfxLsL/fn] /; r':bf 
;f] /; ;u sL/fsf] k]6leq k'Ub5g\ . sL/fsf] z/L/leq} ltgsf] a[l4 x'G5 / ltgLx¿ zf/Ll/s 
t/n kbfy{ (haemolymph) dfkm{t z/L/df 3'lnG5g\ / ¥ofnu|GyL (saliva glands) df hDdf 
x'G5g\ . ;f] nfxL sL/fn] km]l/ /; r':g] qmddf :j:y af]6df /f]u ;fb{5 . oL ljiff0f'x¿ Ps 
k6s nfxL sL/fleq k|j]z eO;s]kl5 ;f] sL/fsf] hLjge/ k|z:t a[l4 eO/xg ;Sg] ePsf]n] 
logLx¿nfO{ bL3{hLlj jf cGt/jfxL ljiff0f' elgG5 . o; k|sf/sf ljiff0f'x¿ k|foM -af]s|fsf] 
leqL efu h;nfO{ ˆnf]od elgG5 (phloem) df /xg] x'Fbf nfxLsL/fn] /; r':g yfNg] lalQs} 
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sL/fdf k|j]z kfpg ;Sb}gg\ . To;sf] nflu sl/a Ps 306f jf c? a9L ;do;Dd /; r'l;/xg' 
kb{5 / sL/fsf] ;'F8 Nkmf]od ;Dd k'Ug cfjZos kb{5 . o;/L r'l;Psf] ljiff0f' csf]{ af]6df ;fg{ 
;Sg] Ifdtf ljsf; x'g ;d]t s]xL ;do nfUb5 tfklg o:tf sltko ljiff0f' sL/fsf] aRrfdf 
;d]t ;g]{ / z/L/leq a[l4 x'g] ePsf]n] ltgLx¿nfO{ cGt/hLjL jf kf/jf+lzsL ljiff0f' klg eGg 
;lsG5 . ljiff0f'sf >f]taf6 lgs} 6f9f /x]sf afnLdf ;d]t xfjfdf p8]/ cfPsf nfxL sL/fx¿n] 
/f]u ;fg{ ;Sg] ePsfn] oL ljiff0f'x¿ klg lgs} vt/gfs dflgG5g\ .

%=;+;u{af6 ;g]{ ljiff0f' / k|lqmofM

/f]uL af]6nfO{ 5f]Psf] xft jf cf}hf/n] csf]{ af]6nfO{ 5'Fbf /f]u ;b{5 eg] o;nfO{ ;+;u{af6 ;g]{ 
(mechanically transmitted) /f]u elgG5 . o; lsl;daf6 dfq ;g]{ /f]ux¿df P; / PS; 
ljiff0f'x¿ (PVS, PVX) kb{5g\ . jfO{, P / Pd ljiff0f'x¿ (PVY, PVA / PVM) eg] ;+;u{ 
/ nfxLsL/f b'j} dfWodaf6 ;b{5g\ . ;+;u{af6 ;g]{ vf; tl/sfx¿df /f]uL aLpcfn' sf6\g k|of]u 
ul/Psf] xFl;of, rSs' h:tf cf}hf/n] c? aLp cfn' sf6\bf jf aLp cf];f/–k;f/ ubf{ cfk;df 
rf]6k6s nfUg uPdf, cfn' uf]8d]n ubf{ h/f, TofGb|f jf af]6sf] s'g} efu sfl6g uPdf cyjf 
cfn'af/Lleq cGo sfdsf nflu lxF88'n ubf{ /f]uL / :j:y af]6 aLr ;Dks{, 3if{0f jf ;+;u{ 
ePdf, /f]uL af]6, kft rnfOPsf] xftn] :j:y af]6 rnfpFbf ;g]{ ub{5 . t/ /f]usf] >f]tsf] ¿kdf 
cfn'sf bfgf jf af]6 gePdf o;/L /f]u ;g{ ;Sb}g .

^= k|d'v ljiff0f' /f]ux¿, nIf0f / ltgLx¿sf] Joj:yfkgM
s= kft bf]la|g] efO/; (Potato leaf roll virus)

of] /f]u cfn'sf] d'Vo efO/; /f]u xf] . of] /f]usf] k|sf]kaf6 cfn'sf hft, :yfg / k|sf]ksf] dfqf 
x]/L !@–%)Ü ;Dd pTkfbgdf x|f; x'g ;Sb5 . of] /f]u w]/} lsl;dsf nfxL sL/fx¿af6 km}lnPtf 
klg cf?sf] nfxL sL/fsf] d'Vo e"ldsf /xG5 . 

/f]usf] nIf0f

/f]usf] k|f/lDes nIf0f vf; u/]/ slnnf] kftx¿df b]lvG5, slnnf] kftx¿ dfly tkm{ bf]la|O{, 
xl/of] xNsf eP/ hfG5 . l5lKkg] cj:yfsf kftx¿ afSnf / rfd|f x'g yfNb5g\ . 

bf]>f] nIf0f aLpcfn'af6 af]6 lg:s]kl5 b]lvG5 . cfn'sf] af]6x¿ a9\g ;Sb}gg\ . tNnf] kftx¿ 
dflytkm{ bf]la|g yfNb5 / dfyLsf kftx¿sf] /+u xNsf eP/ hfG5 -lrq g+= !, @, #_ . kftx¿ 
afSnf / rfd|f x'g yfNb5g\ . /f]uu|:t af]6nfO{ xNnfpFbf :ofpnf h:t} ;n{ª ;n{ª cfjfh 
cfpF5 . kftsf] lsgf/fx¿ lkmSsf /ftf]eO{ ;'s]sf] x'G5 . cfn'sf] hft x]/L tNnf l5lKkPsf 
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kftx¿df sfnf bfux¿ klg b]lvg ;Sb5 . cfn'sf] bfgf sf6]/ x]/]df hfnL h:tf] bfux¿ 
b]lvG5 . /f]uL af]6df kmn]sf cfn'sf bfgfx¿ ;fgf ;fgf jf yf]/} jf b'j} klg x'g ;Sb5 . of] 
/f]usf] k|sf]k pRr kxf8 / dWo kxf8df eGbf a9L t/fO{df x'G5 . 

v= efO/; jfO{ (PVY)

of] efO/; cfn'df hxfFtxL+ nfUg] dxTjk"0f{ /f]u xf] . o;n] cfn'sf] pTkfbgdf sl/a *)Ü ;Dd 
gf]S;fg ug{ ;Sb5 . efO/;sf] :6«]g, cfn'sf] hft / jftfj/0f cg';f/ nIf0fdf km/s b]vf kb{5 . 
d'Vo nIf0f kftx¿ l5/la/] x'g', af]6 em'Kk x'g', kftx¿ tntL/ a6fl/g', af]6 xf]rf] x'g', kftsf 
g;fx¿df bfu x'g' -lrq g+= $_ . kftx¿df ;–;fgf ;'s]sf bfux¿ b]vfkg'{ / 8fF7df wsf{x¿ x'g' 
k|d'v nIf0fx¿ x'g\ . o; efO/;af6 a9L u|l;t af]6x¿af6 pTkflbt bfgfdf v}/f] uf]nf] bfux¿ 
;d]t b]vf kb{5 . of] /f]usf] k|sf]k klg pRr dWo kxf8df eGbf t/fO{df a9L x'G5 . of] efO/; 
klg w]/} k|sf/sf] nfxL sL/fn] ;fb{5 . 

u=efO/; PS; (PVX)

of] efO/; cfn'sf] c? efO/; eGbf a9L kfOg] ub{5 / o:n] cfn'sf] hft / efO/;sf] k|hflt 
-:6«]g_ cg';f/ pTkfbgdf !)Ü eGbf a9L x|f; Nofpg ;Sb5 -lrq g+= %_ . of] efO/;n] ubf{ 
af]6sf kftsf g;fx¿sf] aLrdf xn'sf /+u eO{ uf9f xl/of] /+ul;t ldl;O{ l5/la/] ePsf] b]lvG5 . 
s'g} s'g} cfn'sf hftx¿df oL nIf0fx¿ w]/} xn'sf jf cfFvfn] k|i6 gb]lvg] klg x'G5g\ . 
;fwf/0ftof kftsf] cfsf/df eg] vf;} km/s k/]sf] x'Fb}g t/ s8f :6«]gn] kft u'6d'l6g] klg 
x'g ;Sb5 / s'g} hftdf  6'Kkfx¿  ;'Sg  klg  ;Sb5g . 

efO/; PS; efO/; jfO{ / efO/; P;Fu ldn]/ 5'§f5'§} eGbf w]/} nIf0fx¿ / pTkfbgdf x|f; Nofpg 
;Sb5 . pRr kxf8df of] efO/; ;a}eGbf a9L kfOG5 . of] efO/;sf] d'Vo >f]t /f]uL aLpcfn' xf] . 
of] efO/; 5'jf5't / aLpaf6 klg ;b{5 . v]tdf xfjf rNbf, cf}hfx¿af6 / hgfj/ tyf dflg; 
cf]xf]/bf]xf]/ ubf{ / h/fx¿ / 6';fx¿ Ps cfk;df 5'Fbf ;b{5 . ;'tL{, v';f{gL / uf]ne]F8faf6 klg 
of] /f]u cfn'df cfpg ;Sb5 .

3= efO/; P; (PVS)

of] efO/; htftt} kfOG5 t/ o;af6 pTkfbgdf vf;} c;/ kb}{g . of] efO/; aLpaf6, :kz{af6 / 
s'g} s'g} k|hftL nfxL sL/faf6 klg km}nG5 . ;fwf/0ftof o;af6 af]6x¿df k|i6 nIf0f b]lvFb}g 
ct of] efO/; nIf0faf6 lrGg w]/} ufx|f] x'G5 . t/ s'g} hftdf xNsf df]Hofs b]lvG5 eg] s'g}df 
kftx¿ bfuL eO{ kft emg]{;Dd klg x'g ;Sb5 . s]xL cfn'sf hftx¿df kftdf g]qmf]l6s :k6 
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b]vf kb{5g\ / kftx¿ emg]{ klg ub{5g\ .

ª=efO/; Pd (PVM)

of] efO/; PVY, PVS / PVX eGbf sd} b]vf kb{5 / pTkfbgdf klg sd} c;/ kb{5 . of] 
efO/; klg aLpaf6, 5'jf5't / slxn]sflxF nfxL sL/faf6 ;b{5 . of] efO/;af6 cfn'sf] hft 
cg';f/ k|i6 gx'g], xn'sf jf s8f df]Hofs / kftdf ljs[lt x'g] nIf0fx¿ k}bf ub{5 / jftfj/0f 
cg';f/ s'g} hftdf kftsf] 807L / g;fx¿ d/]sf] klg b]lvG5 . 

r=efO/; P (PVA)

efO/; P (PVA) sf] nIf0fx¿ w]/} s'/fdf efO/; jfO{;Fu ldNbf]h'Nbf] 5 t/ PVY eGbf sd} 
xfgLsf/s 5 . o:sf] k|sf]k a9]df efO/; P n] ubf{ pTkfbgdf $)Ü ;Dd gf]S;fg ub{5 . o; 
/f]un] ubf{ af]6x¿ w]/} ;fgf eO{ lhªl/Ë k/]sf x'G5g\ . kftx¿ ;fgf eO{ kftsf] lsgf/f v'lDrO{ 
u'6d'l6Psf] h:tf] / kftx¿ 6Ns] h:tf] klg b]lvG5 . kftsf] l5/la/]kg :ki6 jf c:ki6 x'g  
;Sb5 . -lrq g+= ^_

&= efO/; /f]u nfu]kl5 cfn'afnLdf b]lvg] ljz]if nIf0fx¿

df]hfOs (Mosaic)

kftx¿df ;fwf/0f ¿kdf x'g'kg]{ Psgf;sf] xl/of]kgf geP/ st} uf9f xl/of], st} xNsf xl/of] 
clg st} kx]+lnPsf] (mottling) cyf{t\ 6f6]kf6] x'g', kftsf] ;tx ;dtn geP/ v'lDrPsf] 
cyjf rfpl/Psf] x'g' (crinkling), kftsf] lsgf/f otfptf 3'ld|g'sf] ;fy} af]6 kx'+lng] / /fd|f] 
a[l4 x'g g;Sgfn] xf]rf] x'g' cflb df]hfOssf d'Vo nIf0fx¿ x'g\ . w]/] k|sf/sf ljiff0f'x¿ 
vf;u/L jfO, P;, PS;, P / Pd ljiff0f'x¿ (PVY, PVS, PVS, PVA, PVM) sf] 5'§f5'§} 
cfqmd0f u/]sf] cj:yfdf ltgsf nIf0fx¿ km/s k|sf/sf x'G5g / cfFvfn] x]/]/ dfq klg s]xL 
xb;Dd 5'6\ofpg ;lsG5 . t/  tL nIf0fx¿nfO{ cGo sf/0fx¿ h:tf] ls ljiff0f'sf] k|hflt 
(strain)  / ;3gtf   (pressure), cfn'sf] hft, v]tL ul/g] 7fpFsf] df};d cflb s'/fx¿n] c;/ 
kfb{5 . To;f] x'gfn] oL /f]ux¿sf] klxrfgsf nflu k|z:t cg'ejsf] cfjZostf kb{5 . rsf]{ 
3fd nfu]sf] a]nf To:tf nIf0fx¿ b]Vg ufx|f] kg]{ x'gfn] rsf]{ 3fd gnfu]sf] a]nfdf jf af]6nfO{ 
5fofF kf/]/ cjnf]sg ug'{ plrt x'G5 . nIf0fx¿ cfFvfn] x]/]/ klxrfg ug{ ;lsg] cfwf/df 
ljiff0f'x¿af6 nfUg] /f]unfO{ b'O{{ d'Vo efudf afF8\g ;lsG5 .
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s_ xNsf df]hfOs (Mild mosaic)

kftdf uf9f / lkmSsf xl/of] /+usf ;–;fgf bfux¿ b]lvG5g\ h'g ljiff0f' X n] ubf{ x'g] ub{5 . 
kftsf g;fx¿ kx]+lng] / cGo efu xl/of] b]lvG5 h'g ljiff0f' S n] ubf{ x'g] ub{5 . kftdf xNsf 
xl/of bfux¿ aG5g\ / kftsf lsgf/f clncln 3'ld|G5g\ h'g ljiff0f' M n] ubf{ x'g] ub{5 . kftsf 
g;fx¿sf] aLr–aLrdf xNsf xl/of bfu b]lvG5g\ . kfgLn] leh]sf] h:tf] / kftsf lsgf/f 
tnlt/ bf]la|G5 h'g ljiff0f'  A n] ubf{ x'g]ub{5 . -lrq g+= &_

v_ s8f df]hfOs (Servere mosaic)

o; k|sf/sf ljiff0f'af6 pTkGg nIf0fx¿df 6f9}af6 :ki6 x'g] u/L cfn'sf af]6x¿ xNsf xl/of] 
x'g] jf kx]+lng] . kftx¿ l5/la/] aGg] (severe molting), kftsf] ;tx Hofb} tndfly p7\g] 
(severe crinkling) . kftsf] lsgf/f tnlt/ 3'd|g] (downward bending of leaflet 
margins) . slxn]sfxL kftsf g;fx¿ dg{ ;Sg] / kftdf ;–;fgf v}/f sfnf bfu (necrotic 
spot) klg b]Vg ;lsG5 . s8f df]Hofs efO/; P (PVA) efO/; jfO (PVY) sf] 5'§f5'§}, jf 
;+o'Qm jf cGo efO/;x¿ (PVX, PVM, PVS) ;Fusf] ;+o'Qm cfqmd0faf6 s8f df]Hofssf 
nIf0fx¿ b]vf kb{5g\ . af]6x¿ w]/} ;fgf eO{ af]6df ljs[lt cfPsf] b]lvG5 . o;n] pTkfbgdf 
lgs} x|f; Nofpg ;Sb5 . o;nfO{ ?uf];f df]Hofs klg elgG5 . -lrq g++= *_

efO/; /f]usf] /f]syfdsf pkfox¿M

• ;Dks{sf] dfWodaf6 ;g]{ PVX / PVS  sf nflu k|of]udf cfpg] s[lif cf}hf/ jf cGo 
;fdfgx¿ !Ü ;f]l8od cyjf !)Ü SoflN;od xfO{kf]Snf]/]6n] pkrf/ ug]{ . 

• PVA, PVM, PVY / PLRV sL/fx¿åf/f -ljz]ifu/L cf?sf] xl/of] nfxL sL/f_ af6 
;g]{ ePsfn] sL/f gx'g] jf sd ePsf] ;do kf/L cfn'v]tL ug]{ . 

• ;fjwfgL  ckgfpFbf ckgfpFb} klg nfxL sL/fsf] k|sf]k ePdf pko'Qm sL6gfzs ljiffbLsf] 
k|of]u ug]{, /f]uL la?jfx¿ x6fpg], af]6 sf6]/ x6fpg] cflb sfd ug'{kb{5 . 

• cfn'afnLdf aLp k|df0fLs/0f (Seed certification) ug]{ Joj:yf ldnfpg] . 
• v]tL k|ljlw cGtu{t /f]Kg] ;dodfg} k"/f ps]/f r9fpg], pd|g' eGbf kl5 emf/ dfg]{ ljiffbLsf] 

k|of]u ug]{, s[lif cf}hf/sf] k|of]u ubf{ la?jfdf /f]u ;g]{ ePsf]n] s]xL a9L b'/Ldf la?jf 
nufpg] . 

• cfn' af/Ldf sd dfqfdf lxF88'n ug]{ . cfn'af/Ldf jf j/k/ kx]+nf] k'mNg] la?jf jf efO/; 
/xg] la?jfx¿ k"0f{¿kn] x6fpg] ug'{kb{5 . 
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• of] /f]usf hLjf0f'x¿ df6f]df /x]sf x'G5g\ / 9';Lsf hLjf0f'af6 df6f] / cfn'bfgfdf km}lng] 
 ub{5 . To;sf/0fn] ;Nkm/, lh+s cS;fO8 cflbn] df6f] pkrf/ ug'{ pko'Qm x'G5 . /f]u 

nfu]sf la?jfx¿ pv]nL x6fpg' kb{5 . 
• km8\s] sL/fn] of] /f]u ;fg]{ ;+efjgf ePsfn] sL/fsf] lgoGq0f ug'{kb{5 . km8\s]sL/fsf] 

;+Vof x]/L cfn' /f]Kg] sfddf x]/km]/ ug{ ;lsG5 . km8\s] /xg] k|sf/sf emf/, kft x6fpg] . 
• ljiff0f' d'Qm aLpcfn''sf] k|of]u ug]{ . 
• aLpcfn'' pTkfbgsf nflu af]6df nfxL sL/f b]lvPkl5 cfjZostf cg';f/ d]6fl;i6S; 

@% O=;L= kfgLdf ld;fO 5s{g' kb{5 . olb aLpcfn'' ;fOhsf] eO;s]sf] 5 / nfxL sL/fsf] 
;+Vof ;+s6 cj:yfdf (Critical level) k'u]df t'?Gt cfn'sf] k'/} 8fF7 sf6L cyjf 
pv]nL (haulm pulling) x6fpg' kb{5 . ;+s6 cj:yf b'O{{ tl/sfåf/f lgwf{/0f u/LG5 M 
-!_ kx]+nf] 6]« df nfxL ls/f ug]/ / -@_ la?jfsf] kftdf nfxL ls/f ug]/ . klxnf] tl/sfdf 
PsxKtfdf & eGbf a9L nfxL sL/f / bf];|f] tl/sfdf Psk6sdf !)) kftdf @) eGbf a9L 
nfxL sL/f eP ;+s6 cj:yf dflgG5 . 

• aLp pTkfbgsf nflu /luË -/f]uL la?jfx¿ pv]ln x6fpg]_ sf] k|of]u ug]{ . 
• ;Dej ePdf ljiff0f' cj/f]ws hftx¿ h:t} s'lk|mHof]tL, s'lk|ml;Gw'/L, v'dn ;]tf]–! / 

v'dn /ftf]–@ v]tL ug]{ .
• /f]u /lxt aLpcfn''sf]] k|of]u ug]{ .
• of] efO/; nfUg] c? afnLx¿ h:t} uf]ne]F8f, v';f{gL ghLs gnufpg] . 
• cfn'sf] aLofF (TPS; true potato seed) sf] k|of]u u/L cfn' v]tL ug]{ .

x/]s jif{ k'/fgf] aLpcfn' jf efO/; u|:t aLpcfn' k|of]u ul//xFbf efO/; /f]un] ghflgbf] lsl;dn] 
cfn' pTkfbgdf x|f; ul//x]s]f x'G5 .

-u_ cfn'afnLdf nfUg] k|d'v zfsf0f'hGo /f]ux¿ (Bacterial Diseases) / ltgsf] 
Joj:yfkg

g]kfndf cfn'afnLdf b]lvg] ljleGg ;d:offx¿df ljleGg /f]ux¿sf]] k|sf]k k|d'v ;d:ofsf] 
¿kdf b]lvG5 . tL dWo] klg  zfsf0f'af6 (Bacterial diseases) x'g] ljleGg /f]ux¿n] 
cfn'afnLnfO{ cTolws dfqfdf gf]S;fg k'¥ofpg ;Sb5g\ . zfsf0f'af6 x'g] k|d'v /f]ux¿ dWo] 
v}/f] lkk rSs] jf cf]O{nfpg] /f]u klxnf] dxTjk"0f{ /f]udf ulgG5 eg] k]mb s'lxg] cyjf lunf] 
;8g (Blackleg/Soft Rot), ;fwf/0f bfb (Common Scab) / rSs] ;8g jf l/‹ /6n] 
(Ring rot) klg :yfg / l;hg cg';f/ cfn'afnLdf 7'n} Iflt k'¥ofPsf] kfOG5 h;sf]  af/]df 
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tkl;ndf rrf{ ul/Psf] 5 .

!= cf]On] jf v}/f] lkkrSs] /f]u (Bacterial wilt or Brown rot)

ljleGg  zfsf0f'hGo /f]ux¿ dWo] v}/f] lkk rSs] jf cf]O{nfpg] /f]u klxnf] dxTjk"0f{ /f]u xf] . 
of] /f]u ;qf} ztflAbsf] cGtlt/ hfkfgdf b]vf k/]sf] cg'dfg ul/G5 . To;sf] sl/a @)) jif{ 
kl5 ;g\ !*(^ df dfq of] /f]u ;'8f]df]gf; ;f]nfgfl;/d (Pseudomonas solanacearum) 
eGg] zfsf0f'af6 nfUg] s'/f kQf nfu]sf] xf] . kl5 ;g\ !((% lt/ hfkfgsf j}1flgsx¿n] of] 
/f]usf] zfsf0f' /fN:6f]lgof ;f]nfgfl;/d (Ralstonia solanacearum) eGg] s'/f Plsg ePsf] 
l/kf]6{x¿df kfOG5 . g]kfndf o; /f]un] ;g\ !(^# lt/ k|j]z u/]sf] cg'dfg ul/Psf] 5 . Ps k6s 
o; /f]usf hLjf0f'n] k|j]z u/]kl5 w]/} jif{ ;Dd df6f]df jf cGo la?jfdf afFlr/xg ;Sb5g\ . 
/f]u cj/f]ws cfn'sf hftx¿sf] cefj / k|efjsf/L /;folgs ljiffbLsf] sdLn] ubf{ /f]u 
km}ln;s]kl5 lgoGq0fdf Nofpg lgs} s7Lg x'g] ePsf]n] o; tkm{ ;dod} ;r]t x'g'kg]{ b]lvG5 . 
of] /f]u g]kfnsf] dWo tyf pRr kxf8L If]qdf 7"nf] ;d:ofsf] ¿kdf b]vf k/]sf] kfOG5 . o;n] 
cfn'afnLsf] cj:yf x]/L *)% ;Dd pTkfbgdf x|f; k'¥ofpg ;Sb5  .

/f]un] cfqmd0f ug]{ k|d'v afnLx¿ M

of] /f]u ;f]nfg];L kl/jf/sf -cfn', uf]ne]F8f, v';f{gL, e06f cflb_ k|foM ;a} la?jfx¿nfO{ 
cfqmd0f ub{5 / oL afnLx¿ afx]s cGo k|d'v afnLx¿df abfd, h'6, ;"tL{, skf;, s]/f, cb'jf, 
ltn, d;nf -o"SoflnK6; jf o'lSnK6;_ cflbdf klg of] /f]u n] cfqmd0f ub{5 . xfn;fn}sf] 
k|fKt ljj/0f cg';f/ of] /f]un] sl/a $@ k|sf/sf jg:kltnfO{ cfqmd0f u/]sf] kfOPsf] 5 .

zfsf0f'sf k|hflt tyf pk–k|hfltx¿ (Race/Biovar) :

of] /f]usf zfsf0f'n] cfqmd0f ug]{ afnL la?jfx¿ (host range) sf] cfwf/df % k|hflt (race) 
tyf zfsf0f'sf] hLj /;fogsf] k|lts[ofsf] cfwf/df (Bio-chemical reaction) % pk–
k|hfltdf (biotype) juL{s/0f ul/Psf] 5 . tL dWo] k|hflt ! (biotype I,III, IV) n] k|foM 
;f]nfg];L kl/jf/sf ;a} la?jfx¿nfO{ / ljz]if ul/ uf]ne]8fdf cfqmd0f ub{5 eg] k|hflt @ 
(biotype III) n] s]/f, k|hflt # (biotype II) n] cfn', k|hflt $ (biotype V)  n] lsSa" / 
k|hflt % n] cb'jf afnLnfO{ a9L dfqfdf cfqmd0f ub{5 .

/f]usf] k|sf]kdf jftfj/0fsf] k|efj M 

o; /f]un] sd udL{ x'g] pi0f tyf pkf]i0f If]q / sd rL;f] x'g] zLtf]i0f If]qdf w]/} Iflt k'¥ofpFb} 
cfPsf] kfOG5 . t/ w]/} rL;f] tyf w]/} udL{ x'g] pkf]i0f tyf pi0f xfjfkfgL ePsf] If]qdf vf;} 7"nf] 
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;d:ofsf] ¿kdf b]vfk/]sf] kfOPsf] 5}g . zfsf0f'sf] ljleGg k|hflt cg';f/ o;nfO{ cfjZos 
kg]{ tfkqmd klg km/s km/s x'G5 / k|foMh;f] zfsf0f'x¿ #))–#%) ;]lN;o; tfkqmddf 
km:6fpg] / afnLnfO{ a9L Iflt k'¥ofpg ;Sg] kfOPsf] 5 . tfkqmd !)) ;] eGbf sd jf $!) 
;]= eGbf a9L ePdf zfsf0f'sf] a[l4 k"0f{ ¿kdf /f]lsG5 . To;}ul/ df6f]df lr:ofgsf] dfqf a9L 
ePdf zfsf0f'sf] a[l4 / km}nfj6sf  nflu cg's"n jftfj/0f aGg hfG5 . o:tf] cj:yfdf /f]usf 
hLjf0f'x¿ df6f]df nfdf] ;do ;Dd afFRg  ;Sb5g\ . 

/f]u km}lnPsf If]qx¿ M

g]kfndf o; /f]usf] km}nfj6 cfn' v]tL ul/g] k|foM h;f] dWo tyf pRr kxf8L lhNnfx¿ 
Onfd, kfFry/, t]x|y'd, wgs'6f, ;+v'jf;ef, bf]nvf, l;Gw'kfNrf]s, sfe|]kfNrf]s, sf7df08f]+, 
eQmk'/, nlntk'/, dsjfgk'/, g'jfsf]6, wflbË, uf]/vf, tgx"F, sf:sL, kj{t, DofUbL, ndh'ª, 
kfNkf, ;'v]{t, b}n]vsf s]xL If]qx¿df b]vf k/]sf] 5 .

/f]usf] nIf0f M

s_  of] /f]u nfu]kl5 z'?sf] cj:yfdf la?jf cf+lzs ¿kdf cf]OnfpFb5 . o:tf la?jfx¿ 3fd 
nfu]sf] a]nfdf cf]Onfpg] / 3fd c:tfP kl5 :j:y h:tf b]lvG5g\ . -lrq g+ (_

v_  lj:tf/} ;Dk"0f{ af]6 g} :yfoL ¿kdf cf]OnfP/ hfG5 . o;f] x'g'sf] sf/0f la?jfsf] ;~rf/ 
tGt'df hLjf0f'x¿ hDdf eO{ vfB tTj tyf kfgL ;~rf/df cj/f]w cfpg' xf] . 

u_  /f]usf] klxrfgsf] nflu cfn'sf] 8fF7 of u]8f sf6L x]/]df leqL efudf v}/f] rSsf ePsf] 
bfu  b]lvG5 . sfl6Psf] cfn' xftn] lgrf]/]df rqm ePsf] :yfgaf6 ;]tf] kLk h:tf] afSnf] 
kbfy{ lg:s]df of] /f]u nfu]sf] xf] egL ls6fg ug{ ;lsG5 . 

3_  /f]usf] cfqmd0f a9L ePdf cfn' bfgfsf] cfFvfx¿af6 kLkh:tf] kbfy{ lg:sg yfNb5 / 
kl5 uP/ Tof] sfnf] /+udf kl/0ft x'G5 . pQm :yfgsf df6f] 6fFfl;Psf] x'G5 . 

ª_  of] /f]usf] ;lhnf] klxrfgsf] nflu cGbfhL $–% OGr nfdf] 8fF7sf] 6'qmf -hdLgsf] ;Fu}sf] 
efu_ of cfn'sf] 6'qmfnfO{ ;kmf kfgL ePsf] sfFrsf] lunf;sf] ;txdf e'm08\ofP/ /fv]df 
s]xL ;dofdf g} b'w h:tf] ;]tf] nfOg ag]/ lunf;sf] lkFw tkm{ em/]sf] b]lvG5 . 

r_  Ps b'O{ yf]kf kf]6fl;od xfO8«f]S;fO8 -#Ü_ sf] emf]n / Ps b'O{{ yf]kf /f]uL bfgf lgrf]/]/ 
cfPsf] kLkh:tf] kbfy{nfO Pp6f :nfO8 jf cGo o:t} rLhdf /fvL Pp6f 5]:sfn] ld;fpg] 
/ @–# ldg]6 kl5 Tof]  emf]nnfO{ 5]:sfn] 5'+b} dfyL NofpFbf ud h:tf] kbfy{ b]vf kb{5 . of] 
u|fdg]u]l6e zfsf0f' ePsfn] o;df dfq o:tf] b]Vg kfOG5 .
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/f]u km}ng] dfWodx¿

s_  /f]uL aLp cfn'af6 M aLp /f]uL ePdf /f]u nfu]sf] If]qaf6 s'g} :j:y 7fpFdf km}lnb} hfG5 . 

v_  /f]uL df6f]af6 M /f]uL aLpaf6 o; /f]usf] hLjf0f'x¿ df6f]df k|j]z u5{g . hLjf0f' df6f]df 
afFRg ;Sg] cjlw tfkqmd, cfb{|tf, nufOg]  afnL Pj+ df6f]sf] ef}lts tyf /;folgs u'0fdf 
lge{/ ub{5 . /f]uL df6fn]] /f]u km}nfpg] k|d'v  e"ldsf v]Nb5 .

u_  gfjf] cfn' M v]taf/Ldf cfn' vlg;s]kl5 /f]usf hLjf0f' gfjf] -cl3Nnf] jif{ v]tdf 
5f]l8Psf] cfn'af6 pld|Psf la?jfx¿_ cfn' tyf cGo la?jfx¿df a:b5 / km]l/ cfn' 
nufPkl5 cfn'df   ;b{5 . 

3_  sf6]/ nufpFbfM aLp cfn' sf6]/ /f]Kbf sf6\g] cf}hf/af6 /f]usf] hLjf0f'x¿ Ps cfn'af6 
csf]{ cfn'df ;b}{ hfg] ub{5 . 

ª_  s[lif cf}hf/ M xnf], sf]bfnf], s'6f] cflb / ufO{a:t'sf] v'§fdf tyf dfG5]sf] uf]8fdf /f]uL 
hdLgsf] df6f] 6fFl;P/ hfFbf cGo :j:y 7fpFdf klg /f]u km}lng ;Sb5 . 

r_  l;+rfO{{sf] kfgL M /f]uL v]taf/Ldf l;+rfO{{ ug]{ qmddf kfgL cGoq au]/ hfFbf kfgLsf] dfWodaf6 
klg of] /f]u cGo :j:y cfn' v]tdf km}lng] ;+efjgf x'G5 . 

/f]u Joj:yfkg

s_ :j:y aLpsf] k|of]u ug]{ M :j:y aLp cfn'sf] k|of]u ugf{n] of] /f]unfO w]/} g} lgoGq0fdf  
lng ;lsG5 . ljz]if ul/ kxf8L e]udf cfn' v]tL ug]{ s[ifx¿n] /f]u gnfu]sf] v]taf/Ldf 
:j:y aLp nufO{ :j:Yo af]6x¿df n7\7L uf8]/ 5gf}6 u/L To;af6 kmn]sf cfn' aLpsf] 
nflu /fVg'kb{5 . pbfx/0fsf nflu !) kfyL aLpsf] nflu cGbfhL !)) j6f :j:y af]6x¿ 
5fGg] ug'{kb{5 . 

v_ cfuf] afNg] M of] /f]u nfu]sf] hdLgdf cfn' vlg;s]kl5 sl/a %)–^) ;]=dL= sf] km/sdf 
@) ;]=dL= ulx/fOsf s'n];f] agfO{ To;df ;'s]sf emf/kft, k/fn jf kltª\u/x¿ hDdf u/: 
cfuf] afn]df pRr tfkqmdn] ubf{ /f]usf hLjf0f'x¿ dg{ uO{ o; /f]usf] w]/} xb;Dd lgoGq0f 
x'G5 . 

u_ afnL rqm ckgfpg] M k|To]s jif{ Ps} 7fpFdf nuftf/ cfn'afnL dfq gnufO Ps jif{ la/fP/ 
nufpg] / afnL rqmdf wfg, ds}, sf]bf], ux'F, tf]/L h:tf afnLx¿ ;dfa]; ug]{ . v]taf/Ldf 
of] /f]usf] k|sf]k b]lvPkl5 To; :yfgdf e06f, v';f{gL, uf]ne]+8f, abfd, tyf cb'jf cflb 
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afnLx¿ nufpg] ug'{x'Fb}g . 

3_ cfn' kl5 wfg v]tL ug]{ M wfgafnL nfUg] v]tdf cfn'v]tL u/]df of] /f]unfO{ w]/} lgoGq0fdf 
Nofpg ;lsG5 . o;/L nfdf] ;do;Dd kfgL hdfPsf] 7fpFdf /f]usf hLjf0f'x¿n] ;f; km]g{ 
gkfO lg;fl;P/ o;sf] ;+Vofdf w]/} sdL cfpg ;Sb5 . 

ª_ l;Fuf] aLpcfn'sf] k|of]u ug]{ M aLpcfn' nufpFbf gsf6L nufpg' k5{ h;n] ubf{ Pp6f bfgfaf6 
csf]{df /f]u ;g{ kfpFb}g . 

r_ l;+rfO{{ ubf{ Wofg k'¥ofpg]M cfn' v]tdf l;+rfO{{ ubf{ /f]u u|:t v]taf6 cGo :j:y v]taf/Ldf 
kfgL hfg lbg' x'Fb}g . 

5_ v]taf/Lsf] ;/;kmfO{ ug]{ M cfn' vlg;s]kl5 v]taf/Laf6 /f]uL cfn' bfgf tyf af]6x¿ 
;+sng ul/ hnfpg] jf ulx/f] ul/ k'l/lbg' kb{5 . ;fy} v]taf/Ldf /x]sf ;a} k|sf/sf emf/kft 
jf cGo la?jfx¿ pv]nL x6fpg] ug'{kb{5 .

h_ cGt/afnLsf] v]tL ug]{ M ds};Fu cGt/afnLsf] ¿kdf cfn' /f]Kbf of] /f]usf] k|sf]k sd 
dfqfdf b]vf kg]{ ub{5 . 

em_ sd dfqfdf df6f] rnfpg] M /f]u u|:t v]taf/Ldf cfn' nufpFbfg} kl5 ps]/f nufpg gkg]{ul/ 
k"/} 8ofª\ p7fO{ cfn' nufpg] ug'{kb{5 . o;/L /f]uu|:t hdLgdf nufOPsf] cfn'df uf]8d]n 
tyf ps]/f nufpFbf la?jfsf] h/f, tfGb|f cflbdf rf]6k6s nfUg ;Sb5 / pQm 7fpFaf6 
/f]usf hLjf0f'x¿ ;lhn} ;Fu k|j]z kfO{ /f]u k}bf ug]{ ;+efjgf /xG5 . 

`_ /f]u cj/f]ws hftsf] 5gf}6 ug]{ M g]kfndf of] /f]u ;xg] u'0f ePsf cfn'sf hft vf;}] 5}gg\ 
t/ lj=cf/= ^#÷^% cfn'sf] hftdf eg] of] /f]u ;xg ;Sg] Ifdtf kfOPsf] 5 . 

6_ aLofF -l6=lk=P;=_ sf] k|of]u ug]{ M aLpsf] ¿kdf l6=lk=P;= sf] k|of]u u/L cfn' v]tL u/]df 
of] /f]u km}ng af6 w]/} xb;Dd hf]ufpg ;lsG5 . xfn;Ddsf] cWoogaf6 of] /f]u cfn'sf] 
afg:klts aLofFaf6 ;/]sf] k|df0f kfOPsf] 5}g . 

7_ ;fd'lxs /f]u Joj:yfkg sfo{qmd ;|rfng ug]{ M /f]u nfu]sf If]qdf cfn' v]tL ug]{ 
s[ifsx¿sf] ;d"x agfO{ o; /f]u ;DalGw Jofks hgr]tgf hfu[t u/fpg] / /f]u u|:t If]qdf 
;fd'lxs ¿kn] #÷$ jif{ cfn' v]tL gug]{ . To;kl5 klg /f]u /lxt z'4 aLp cfn'sf] k|of]u 
u/L ;fd"lxs ¿kn] /f]usf] Plss[t lgoGq0f ljlwx¿ ckgfPsf] v08df s]xL jif{df g} of] 
/f]usf] w]/} lgoGq0f ug{ ;lsG5 . 
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8_ Plss[t /f]u lgoGq0f sfo{qmd ckgfpg] M !_ k|To]s jif{ lg/f]uL aLp cfn'sf] k|of]u ug]{, 
@_ v]taf/Laf6 gfjf] cfn' k"0f{ ¿kn] x6fpg], #_ v]taf/Ldf cfn' gePsf] ;dodf -u/d 
df};ddf_ nuftf/ vghf]t u/L ToxfF kfOg] emf/x¿ -k|foM u/]/ xnxn], /Tgf}nf]_ k"0f{ ¿kn] 
x6fpg], $_ l;+rfO{sf] ;'ljwf ePsf] :yfgdf cfn'afnL kl5 kfgL hdfO{ wfg v]lt ug]{, %_ 
cGgafnL ;dfj]z ePsf] afnLrqm ckgfpg] / ^_ /f]uL v]taf6 au]/ cfPsf] kfgL cGoq 
tsf{pg] cflb pkfox¿ ;+o'Qm¿kn] ckgfPdf #÷$ jif{leq o; /f]unfO{ w]/} lgoGq0fdf 
Nofpg ;lsG5 . olt ubf{ub}{ klg kmf6km'6 /f]u b]lvPdf tn pNN]v eP adf]lhdsf] 
kmdf{lngsf] emf]nn] df6f] pkrf/ ug'{ pko'Qm  x'G5 .

o;} u/L cGt/f{l6«o cfn' s]Gb|, k]? sf] k|ltj]bg cg';f/ PsLs[t /f]u Joj:yfkgsf] nflu Ps 
k|sf/sf] df]8]n ljsf; ul/Psf] 5 . o;sf nflu ;DalGwt :yfgsf] cj:yf, pknAwtf /  
;+efJotfsf] cfwf/df tn lbOPsf b'O{ jf b'O{ eGbf a9L pkfox¿ k|of]u u/]/ slDtdf !! c+s 
(Factors) eGbf dfly ePdf /f]u Joj:yfkgsf] nflu k|efjsf/L dflgG5 . hlt w]/} c+s 
(Score) k|fKt eof] plt g} /f]u lgoGq0f ug{ a9L k|efjsf/L / hlt sd c+s (Score) k|fKt eof] 
pltg} sd k|efjsf/L dflgG5 .

/f]u Joj:yfkgsf pkfox¿ (Factors) c+s (Score)
!= /f]ud'Qm df6f]   7

@= UofF;åf/f df6f] pkrf/ ug]{  5

#= 5f]6f] afnL rqm ckgfpg]  4

$= gfef] cfn' x6fpg]   4

%= /f]u gnfUg] jf sd nfUg] hftsf] v]tL ug]{    3

^= /f]ud'Qm aLpcfn'sf] k|of]u ug]{  3

&= cGt/afnL -ds}_ sf] v]tL ug]{   3

*= /f]Kg] ;dodf x]/km]/ ug]{  3

(= /f]uL :yfgaf6 ju]/ cfpg] kfgL lgoGq0f ug]{  2

!)= h'sf -lgdf6f]8_ lgoGq0f ug]{  2

!!= tfkn] pkrf/ ug]{   2
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!@= /f]uL la?jf x6fpg]  2

!#= s[lif cf}hf/sf] lgd{nLs/0f ug]{  2

!$= rsf]{ 3fddf df6f] kN6fpg]  1

!%= cfn' nufO ;s]kl5 sd eGbf sd vghf]t ug]{  1

!^= df6f] pkrf/ ug]{  1

9_ /f;folgs ljiffbLsf] k|of]u ug]{M

!_  df6f]sf] pkrf/ M s'g} klg /f;folgs ljiffbLx¿n] o; /f]usf] k"0f{ lgoGq0f u/]sf]] kfOPsf] 
5}g . xfn ;fn} g]kfndf ul/Psf] cWoog cg';f/ hUuf tof/ ul/;s]kl5 lNjlrª kfp8/ 
!=@% s]=hL= k|lt /f]kgLsf b/n] cfn' /f]Kg' eGbf klxnf cfn' nufpg] s'n];f]df Psgf;n] 
k|of]u u/]df af]6 cf]Olng] tyf bfgf s'lxg] /f]u sd ePsf] kfOPsf] 5 . /f]u lgoGq0fsf 
ljleGg pkfox¿ ubf{ ub}{ klg cfn' af/Ldf kmf6km'6 cf]On] /f]u b]vf k/]df ToxfF kmn]sf 
cfn' ;lxt /f]uL af]6x¿ pv]nL x6fpg] / pQm 7fpFdf #&–$) k|ltztsf] kmdf{lngsf] !M%) 
-kmdf{lngMkfgL_ @) ln= emf]n k|lt ju{ ld6/sf b/n] df6f]sf] pkrf/ ug]{ / pQm :yfgnfO{ 
Ps xKtf;Dd Knfli6sn] xfjf gl5{g] ul/ 5f]kL /fVg' kb{5 . of] pkfo s[ifsx¿nfO{ s]xL 
dx+uf] x'g] ePklg aLp pTkfbg ug]{ kmfd{÷s]Gb| tyf cg';Gwfg s]Gb|df k|of]u ug{ pko'Qm x'G5 . 
;fy} s[lif cf}hf/sf nflu ! efu kmdf{lng / !* efu kfgL ld;fO tof/ u/]sf] emf]nn] pkrf/ 
ug'{ a]; x'G5 .

@_ aLpcfn'sf] pkrf/ M aLpdf /f]usf] z+sf nfu]df cfn' nufpg' eGbf klxnf k|To]s aLpnfO{ 
! OGr hlt ulx/f] u/L rSs'n] sf6L )=)@ k|ltzt :6]K6f];fOlSngsf] emf]ndf #) ldg]6 
;Dd 8'afO{ pkrf/ u/L nufpgfn] s]lx dfqfdf /f]u sd u/fpgdf d2t ub{5 . 

0f_ h}ljs lgoGq0f M :o'8f]df]gf; zfsf0f's} cGo k|hfltx¿ (Species) h:t} 
Pseudomonas cepacia, P.fluroescence, Psudomonas. gladioli / 
Bacillus sf s]xL k|hfltx¿n] cfn'sf] cf]On] /f]u Nofpg] R.solancearum nfO{ 
cfqmd0f ug]{ / ltgsf] ;+Vof a9L ePsf 7fpFdf cf]On] /f]usf] k|sf]k sd ePsf] kfOPsf] 
5 . oL pkof]uL k|hfltx¿nfO{ k|of]uzfnfdf tof/ u/L k|of]u ug{ ;lsG5 t/ g]kfndf o; 
k|sf/sf] k|ljlw vf;} rngdf cfO;s]sf] 5}g .
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@= cfn'sf] k]mb s'lxg] cyjf lunf] ;8g (Blackleg/Soft Rot)

km}nfj6sf] cfwf/df o;nfO{ klg ljZjJofkL /f]u dflgG5 . g]kfndf klg of] /f]u cfn' v]tL ul/g] 
;a}h;f] :yfgx¿df s]xL g s]xL dfqfdf b]vfkg]{ u/]sf] 5 t/ vf;} ;d:ofsf] ¿kdf eg] 5}g . 
cfn'sf] af]6 s'lxg] / bfgf s'lxg] cyf{t lunf] ;8g (Soft Rot) /f]ux¿ k|foM cfb{| xfjfkfgLdf 
a9L gf]S;fg k'¥ofpFb5 . o; /f]usf] d'Vo hLjf0f'sf] gfd O/ljlgof sf6f]{ef]/f (Erwinia 
carotovora) xf] . O/ljlgof sf6f]{ef]/f (E.carotovora) pkhflt sf6f]{ef]/f (cartovora) 
k|foM u/d xfjfkfgL ePsf]df / O/ljlgof sf6f]{ef]/f (E.cartovora) pkhflt P6«f];]G6Lsf 
(subsp atroseptica) lr;f]  xfjfkfgLdf a9L b]vf kb{5 .  

cfn'sf] 8fF7 s'lxg] cyjf bfgfdf lunf] ;8g /f]usf] k|sf]k a9L ePdf w]/} gf]S;fg x'g ;Sb5 . 
vf;u/L of] /f]usf] k|sf]k cfn' /f]k]kl5sf] tfkqmd / jiff{df e/ kb{5 . olb df6f]df lr;f]kgf 
w]/} ePdf s'g} klg cj:yfdf 8fF7 s'lxg] /f]u b]vfkg{ ;Sb5 . cfn' vGg] ;dodf df6f]df al9 
lr:ofg ePdf / e08f/0f tyf 9'jfgLsf] ;dodf pi0f / cfb| jftfj/0f ePdf of] /f]u htftt} b]vf 
kg{ ;Sb5 . cfn' vGbf rf]6k6s nfu]df jf sL/f nfu]df klg of] /f]u b]vf kg{ ;Sb5 . lunf] 
;8g /f]u cGo ljleGg afnLx¿df klg nfUb5 .

/f]usf] nIf0f

• kfgLn] leh]sf] h:tf] v}/f jf sfnf bfu df6f]sf] ;tx glhssf] 8fF7df ;j{k|yd b]lvG5 / 
sfnf] eO{ s'lxg yfNb5 . -lrq g+ !)_

• sfnf] eP/ 8fF7 s'lxg] nIf0f dfp cfn'af6 z'? x'g] ub{5 .
• cfn'sf] bfgfsf] k|foM TofGb|f hf]l8Psf] efuaf6 s'lxg z'? x'G5 . 
• cfn' bfgfsf] l5b|df ;–;fgf sfnf] v}/f] kmf]sf p7]sf] b]lvG5 .
• bfgfsf] af]s|f d'gLsf] u'lbdf kfgL k/]sf] h:tf] b]lvG5 .
• o; /f]un] cfn'sf] af]6 xf]rf / 7f8f] x'g] tyf kftx¿ kx]+lng] / dfyLlt/ 3'd|LPsf] x'G5 .
• cGtdf u'bL ls|d /+usf] g/d eO{ s'lxg] / ;fx|} uGxfpg] x'g hfG5 . 
• ;'Vvf cj:yfdf cfn'sf] bfgf s'lxg] s|d a9\g ;Sb}g / ;'s]/ v'lDrG5 .

/f]usf] lhjf0f'

of] /f]usf] lhjf0f' Olj{lgof Sof/f]6f]ef]/f (Erwiniacarotovora) gfds zfsf0f' xf] . o:fsf 
b'O{{j6f k|hftLx¿ 5g\ . tL zfsf0f'x¿sf] nflu  @%) ;]lN;o; eGbf sd tfkqmd pko'Qm 
dflgPsf] 5 .
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/f]usf] >f]t / k}mnfpg] k|d'v dfWodx¿ 

/f]usf] lhjf0f' ePsf] aLpcfn' g} /f]usf] k|d'v >f]t xf] . km]b s'lxg] /f]usf] nflu df6f]df k|z:t 
lr:ofg / #) b]lv #%) ;]lN;o;sf] tfkqmd / lunf] ;8gsf] nflu @% b]lv #)) ;]lN;o;sf] 
tfkqmd pko'Qm dflgG5 . sd xfjfsf] ;+afxg, a9L kfgL, a9L gfO6««f]hgo'tm dn / cfn'sf] 
bfgfdf kfgLsf] cf];n] /f]usf] ljsf; x'gdf d4t ub{5 . of] /f]usf] zfsf0f' e08f/0fdf lhlat} 
/xg] ePsf]n] aLpcfn'' sf6]/ /f]Kg] a]nfdf / e08f/0fdf tyf af/Ldf sfd ug]{ a]nfdf ;lhn} 
km}nG5 .

/f]usf] Joj:yfkgsf pkfox¿ 
v]tL ug]{ t/Lsfdf ;'wf/ u/]/

• s'lxPsf] cfn' tyf ;8]un]sf t/sf/L x6fP/ v]taf/L ;kmf;'U3/ /fVg] .
• ;s];Dd aLpcfn' sf6]/ g/f]Kg] . 
• gofF af]6df /f]u km}ng glbg ;s];Dd /f]uL af]6 pv]n]/ gi6 ug]{ .
• uf]8d]n ubf{ cfn' / h/fdf ;se/ rf]6k6s nfUg glbg] . 
• cfjZostf eGbf a9L gfO6«f]hgo'tm dnsf] k|of]u gug]{ .
• cfn'v]tdf kfgLsf] lgsf;sf] /fd|f] Joj:yf ldnfpg] .
• cfn' vg]kl5 lr;f] ePdf /fd|f];Fu cf]efg' agfpg] .
• ;s];Dd cfn' vGg] sfd ;'Vvf ;dodf ug]{ / xfjf rNg] / lr;f] 7fpFdf e08f/0f ug]{ .
• cfn' vGbf / 9'jfgL ubf{ cfn'sf bfgfdf rf]6sk6s gnfUg] ul/ xf]l;of/L ckgfpg] 

ug{'kb{5 .
/f;folgs ljiffbLsf] k|of]u u/]/

aLpcfn''nfO{ #% sf]  Pl;l6s Pl;8sf] emf]ndf #) ldg]6 8'afO{ cf]efPkl5 dfq e08f/0f ug]{ .

#= ;fwf/0f bfb (Common Scab)

g]kfndf of] /f]u cfn'v]tL ul/g] ;a}h;f] If]qx¿df km}lnPsf] ePtfklg vf;u/L g]kfnsf] k"jL{ 
t/fO{{ If]qdf o; /f]un] 7"nf] dfqfdf xfgL k'¥ofpFb} cfO/x]sf] 5 . of] /f]u dWo tyf klZrd t/fO{{ 
/ leqL dw]zdf klg b]lvg yfnsf] 5 . o; /f]un] cDnLo df6f]df vf;} w]/} gf]S;fg k'¥ofpg 
;Sb}g . o; /f]un] pTkfbgdf vf;} gf]S;fg gk'¥ofP klg pTkflbt cfn'sf] u'0f:t/ 36fO{ ahf/ 
d"Nodf sdL NofpFb5 . cfn' afx]s o; /f]usf] lhjf0f'n] r'sGb/, d"nf, uf06]d"nf / ufh/ h:tf 
h/] t/sf/L afnLx¿nfO{ klg gf]S;fg k'¥ofpg ;S5 . of] /f]u ;'Vvf, tftf] / a9L k|f·fl/s kbfy{ 
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ePsf] df6f]df a9L nfUb5 .

/f]usf] nIf0f

• ljleGg cfsf/sf s]xL leqlt/ wl;Psf jf p7]sf v;|f bfbx¿ cfn'sf] bfgfsf] aflx/L 
;txdf b]vf kb{5g\ .

• kl5 uP/ bfbx¿ hfnL h:tf] ulx/f] jf vf]lkN6f k/]sf] jf kmf]sf k/]sf] h:tf] b]lvG5 . 
-lrq g+= !!_

• la:tf/} bfux¿ Ps cfk;df hf]l8g uO{ cfn'sf k"/f bfgf /f]un] 9fSb5 . To:tf /f]uL 
cfn'sf bfgfx¿sf] /+u k/fn] v}/f] jf k"/f v}/f] /+usf] x'G5 .

/f]usf] lhjf0f' 

of] /f]usf] hLjf0f' :6««]K6f]dfOl;;\ :Soflj;\ (Streptomyces scabies) gfds zfsf0f' xf] . of] 
zfsf0f'n] xNsf v}/f] /+usf] 9';Lsf] h:tf] TofGb|f agfO{ pd|G5 .

/f]usf] >f]t / k}mnfpg] k|d'v dfWodx¿ 

/f]uL aLpcfn' / /f]uL df6f] g} /f]usf] k|d'v >f]t x'g\ . /f]uL cn'sf] bfgf, /f]u nfu]sf] cfn' 
v'jfOPsf] ufO{j:t'sf] dn tyf /f]uL v]taf/Laf6 au]sf] kfgL cflbaf6 of] /f]u k}mnG5 . 

/f]usf] Joj:yfkgsf pkfox¿ 
v]tL ug]{ t/Lsfdf ;'wf/ u/]/

• /f]uL cfn'sf bfgfx¿ x6fO{ v]taf/L ;kmf;'U3/ /fVg] .
• :j:y aLpcfn'sf] k|of]u ug]{ .
• cfn'sf] bfgf nfUg] a]nfdf / kl5 ;'Vvfkg x6fpg l;+rfO{{sf] plrt Joj:yf ldnfpg] .
• cGg afnL ;dfj]z u/]sf] afnL rs| ckgfpg] .
• cDnLo x'g] vfnsf /f;folgs dn, Pdf]lgod ;Nk]m6 h:tf dnsf] k|of]u ug]{ .

/f]u sd nfUg] jf /f]u cj/f]ws hftsf] k|of]u u/]/

• pknAw eP;Dd /f]u sd nfUg] jf /f]u cj/f]ws hftsf] k|of]u ug]{ .
• /f]uu|:t If]qdf o; zfsf0f' k|lt z;tm hft Pd=P; $@–# gnufpg] .

/f;folgs ljiffbLsf] k|of]u u/]/

• aLpcfn''nfO{ #Ü sf]  jf]l/s Pl;8sf] emf]ndf #) ldg]6 cyjf #Ü sf] Pl;l;6s Pl;8 
/ )=)%Ü sf] lh++s ;Nk]m6 ld;fO{ tof/ kf/]sf]] emf]ndf @) ldg]6 8'afO{ pkrf/ u/]sf] 
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aLp 5fofFdf cf]efP kl5 dfq k|of]u ug'{kb{5 . of] pkrf/ e08f/0f ug'{eGbf klxn] jf /f]Kg' 
cuf8L ug{ ;lsG5 .

$= rSs] ;8g jf l/‹ /6 (Ring rot) 

g]kfndf of] zfsf0f'hGo /f]u xfn ;Dd gb]lvPsf]n] Saf/LG6g dxTjdf /flvPsf] 5 . o"/f]k / 
cd]l/sfdf aLpcfn' k|df0fLs/0faf6 x6fOg] sf/0fx¿ dWo] of] Pp6f k|d'v sf/0f xf] . cd]l/sfdf 
of] /f]uaf6 lgSs} Iflt ePsf] pNn]v 5 . of] /f]u ;lhn}l;t l56f] ;g{ ;Sg] / Jofks Iflt x'g] 
ePsf]n] clt vt/gfs dflgG5 .

/f]usf] nIf0fM

• z'?df af]6sf] tNnf] kftsf lsgf/f kx]+lnP/ dflylt/ 3'ld|G5 .

• k|sf]k a9\b} uPkl5 kftsf] g;f aLrsf] efu kx]+lnP/ lsgf/f ;'Sg yfNb5 / kl5af6 k"/} 
af]6 kx]+lnP/ cf]OnfpF5 .

• ;fwf/0ftof af]6sf] Psb'O{{ j6f sf08 dfq /f]u nfu]sf] x'G5 . To:tf sf08sf] km]b sf6]/ 
lgrf]bf{ ;~rf/tGt'af6 ls|d /+usf] afSnf] kLk h:tf] kbfy{ lg:sG5 . 

• /f]uu|:t cfn'sf] bfgfsf] 7fpF 7fpFdf rs]{sf] x'G5 / sf6]/ x]bf{ leqk§L ;~rf/tGt' s'lxP/ 
ls|d /+usf] jf rLh /+usf] afSnf]] kbfy{ lgl:sP/ vfN8f v'lN8 k/]sf] b]lvG5 .

/f]usf] lhaf0f'

of] /f]usf] lhaf0f' sf]/fO{lgAofS6]l/od\ ;fk]8f]lgsd\ (Corynebacterium sapedonicum) 
gfds zfsf0f' xf] . of] zfsf0f' @ b]lv % jif{ ;Dd klg ljleGg s[lif cf}hf/, cfn' /fVg] s|]6\;sf] 
;tx, u]|l8Ë d]l;g cflbdf ;'s]sf] cj:yfdf lhlat} /xG5 . of] zfsf0f' ;'Vvf / lr;f] cj:yfdf 
cem nfdf] ;do;Dd af+Rb5 . Gofgf] / ;'Vvf jftfj/0f of] /f]usf] ljsf;sf] nflu pko'Qm x'G5 . 
df6f]sf] tfkqmd !* b]lv @@) ;]lN;o;df of] /f]u l56f] a9\5 .

/f]usf] >f]t / k}mnfpg] k|d'v dfWodx¿ 

Ps k6s of] /f]u nfu]kl5 aiff}{;Dd Psbd l56f] km}nG5 . /f]uL cfn'sf] bfgf, of] /f]usf] zfsf0f'sf] 
;Dks{df cfPsf] s[lif cf}hf/, s|]6\;sf] ;tx, u]|l8Ë d]l;g cflbn] of] /f]usf] >f]tsf] sfd ub{5 . 
oL afx]s cfn'sf gfjf] af]6x¿, /f]uL af]6sf cjz]if klg o; /f]usf] >f]t x'g\ . of] /f]u k}mnfpg] 
jf ;fg]{ k|d'v dfWodx¿ lgDg 5g\ .

• /f]u nfu]sf] aLpcfn' . 
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• /f]uL v]taf/Ldf l;+lrt jf jiff{sf] kfgL .
• rkfpg] vfnsf] sL/f .
• aLpcfn' sf6]sf] cf}hf/ jf rSs' .

/f]u Joj:yfkgsf pkfox¿
v]tL ug]{ t/Lsfdf ;'wf/ u/]/

• /f]ud'tm aLpcfn'sf] k|of]u ug]{ .

• s[lif cf}hf/, cfn' /fVg] s|]6\;sf] ;tx, d]l;g/L ;fdfg, k|of]u ul/Psf cGo cf}hf/x¿ / 
v]taf/Lsf] clgjfo{ ¿kdf ;/;kmfO{{ ug]{ .

/f]u sd nfUg] jf /f]u cj/f]ws hftsf] k|of]u u/]/

• pknAw eP;Dd /f]u sd nfUg] jf /f]u cj/f]ws hftsf] k|of]u ug]{ .

/f;folgs ljiffbLsf] k|of]u u/]/

• cfn' /fVg] 7fpF, s[lif cf}hf/x¿, tyf cfn' cf];f/ k;f/ ug]{ efF8fx¿sf] gLnf]t'yf] jf 
kmdf{lngn] ;kmf ug]{ .

• aLpcfn' sf6\g] rSs' ;f]l8od\ xfOkf]Snf]/fO{8 gfds /;fogn] nuftf/ ;kmf ug]{ . 

-u_ cfn'afnLdf nfUg] 9';Lhlgt /f]ux¿ tyf ltgsf] Joj:yfkg

cfn' df6f] d'gL kmNg] g/d k|s[ltsf] / cfn'sf] bfgfg} aLpsf] ¿kdf k|of]u x'g] x'Fbf cfn'sf] 8fF7, 
kft, h/f / bfgfdf cg]sf}+ lsl;dsf /f]ux¿n] cfqmd0f ul/ /xG5g . xfn ;Ddsf] cWoog, 
cg';Gwfg tyf ;e]{If0f cg';f/ cfn'df nfUg] lagfzsf/L /f]ux¿ sl/a !)) eGbf a9L klxrfg 
ul/Psf] 5 . cfn'afnLdf nueu Ps bh{g eGbf a9L 9';Lhlgt /f]ux¿n] cfqmd0f u/]sf] 
kfOPsf] 5 eg] g]kfndf xfn;Dd hDdf kfFr 9';L hlgt /f]ux¿ cfly{s Ifltsf b[li6n] dxTjk"0f{ 
5g\ . oxfF tL /f]ux¿sf] af/]df ;+If]kdf pNn]v ul/Psf] 5 logLx¿sf] ;dod} klxrfg ul/ plrt 
Joj:yf x'g g;s]df cfn'afnLnfO{ 7"nf] dfqfdf gf]S;fg k'¥ofpg ;Sb5g . 9';Lhlgt  /f]ux¿df 
k5f}6] 89'jf /f]u (Late Blight) k|d'v ;d:ofsf] ¿kdf /x]sf] 5 eg] cuf}6] 89'jf (Early 
blight), sfnf]vf]:6] /f]u (Black scurf), w'n] bfb (Powdery scab), / P]h]? (Wart) 
/f]ux¿ d'Vo 5g .

!= k5f}6] 89'jf /f]u (Late Blight)

cfn'afnL nufpg] k|foM ;a} If]qdf of] cfn'sf] k|d'v /f]u xf] . cGt/fli6«o cfn' cg';Gwfg s]Gb| 
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(CIP) k]?sf] cg'dfg cg';f/ ljsf;zLn /fi6«x¿df 89'jf /f]uaf6 dfq} ;fnf vfnf !%Ü 
Ifltsf] cfly{s d"Nofª\sg ul/Psf]] 5 . 89'jfaf6 x'g] Iflt x/]s jif{ Ps ;dfg x'Fb}g, of] /f]usf] 
;+qmd0ftf / Jofkstfdf e/ k5{ . pRr kxf8L If]qdf 89'jfaf6 x/]s jif{ uDeL/ ;+qmd0f x'g] 
ub{5 eg] t/fO{{df s]xL jif{sf] cGt/df of] /f]usf] dxfdf/L x'g] u/]sf] kfOG5 . ;g\ !*$%–!*%! 
df cfo/Nof08df *) nfv tTsflng hg;+Vof dWo] 89'jf /f]u dfqsf]] sf/0fn] vfBfGgsf] 
cefjdf ef]sd/L e} !) nfv dfl/P / !% nfv b]z 5f]8]/ lj:yfkLt x'g' k/]sf] Oltxf; ;fIfL 5 . 

of] /f]usf] sf/s 9';L kmfO6f]Kyf]/f OGkm]:6fG;\ (Phytophthora  infestans) xf] . kxf8L If]qdf 
a;]{gL 7"nf] k|sf]ksf] ¿kdf of] /f]u b]vf kb{5 eg] t/fO{{ If]qdf s]xL jif{ la/fP/  ;+qmfds ¿kdf 
b]vf kb{5 . k5f}6] 89'jf cfn' pd|]kl5 h'g;'s} ;dodf nfUg ;Sb5  / o; /f]un] df}h'bf cj:yf 
x]/L cfn'sf] pTkfbgdf !))Ü ;Dd klg Iflt k'¥ofpg ;Sg] cg'dfg ul/Psf] 5 . /f]usf] k|sf]k / 
kl/df0f, df};dsf] cj:yf, v]tL ul/g] l;hg, cfn'sf] hft, aLpsf] u'0f:t/ tyf cfn'afnLsf] 
pd]/df lge{/ x'g] x'gfn] k|To]s jif{ gf]S;fgLsf] kl/df0f klg km/s x'g ;Sb5 .

/f]usf] >f]t / cg's'n jftfj/0f M

of] /f]usf] d'Vo>f]t aLpcfn' g} xf] . k|of]u ul/g] /f]uL aLpcfn'df /x]sf] 9';Ln] pko'Qm jftfj/0f 
kfpg] ljlQs} la?jfdf cqmd0f u5{ . cGo >f]tx¿df ;f]nfg];L kl/jf/ -cfn' kl/jf/_ cGtu{t 
kg]{ emf/ tyf uf]ne]+8f / v]taf/Lsf] 5]p5fpdf pd|]sf gfjf] cfn'sf af]6x¿ x'g / lolgx¿af6 
klg /f]u km}ng] cg's"n jftfj/0f x'g] ljlQs} cfn'afnLdf cfqmd0f x'G5 . 

lbpF;f] afbn jf s'lx/f] nfUg', tfkqmd !)–@) l8u|L ;]lN;o; /xg', ;fk]lIfs cfb|tf *)–() 
k|ltzt x'g', l5g l5gdf kfgL kg'{ ,s'lx/f] nfUg', t/fO{{df jf vf]+r a]zLdf x':;' nfUg' jf l;tnx/ 
rNg', /ftdf cTolws dfqfdf zLt kg'{ of] /f]u nfUg] / km}ng] cg's'n jftfj/0f xf] .

/f]usf]  klxrfg M

!=  z'?sf] cj:yfdf kftdf xNsf xl/of] /+usf ljleGg cfsf/sf yf]KNffx¿ b]lvG5g\ . cg's"n 
jftfj/0f kfO/x]df yf]Knfsf] ldqL efu v}/f] Pj+ ;'s]sf] b]lvG5 eg] yf]Knfsf] aflx/L 3]/f 
xNsf xl/of] b]lvG5  -lrq g+=!@_ . 

@=  kftsf] lsgf/fdf xNsf v}/f] tyf uf8f xl/of] bfu b]vf kb{5 / kl5 kft kfgLn] leh]sf] h:tf] 
b]lvG5 .

#=  cf]l;nf] jftfj/0fdf 9';Lsf] cTolws ljsf; e} kftsf] tNNff] ;txdf yf]Knfsf] jl/kl/ 
skf;sf] 3]/f h:tf] b]lvG5 . 
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$=  /f]u a9\b} uof] eg] k"/} kft ;'s]/ 89] h:tf] nfU5 . 
%=  /f]u cg's'n jftfj/0fdf /f]uu|fxL cfn'sf] hftdf sf08, kftsf] 807L tyf d'gf d} 9';Ln] 

cfqmd0f ub{5 -lrq g+=!@_ h;af6 sfnf 7"nf bfux¿ b]lvG5g\ . 
^=  olb bfgfx¿ nflu;s]sf 5g\ / df6f]n] k'l/Psf 5}gg\ eg] bfgfdf klg /f]usf] ;+qmd0f x'g 

;Sb5 -lrq g+=!@_ . bfgfsf] ;txdf v}/f] tyf a}hgL /+usf bfux¿ b]vf kb{5g\ . kl5 uP/ 
bfgfsf] ;tx v'Drg] tyf u'lbdf uf9f v}/f] /+usf bfux¿ b]vf kb{5g\ .

hLjf0f' / /f]urqm M

kmfO6f]Kyf]/f OGkm]:6fG;\ (Phytophthora infestans) k|hflt leqsf b'O{ pk k|hftL d]l6ª 6fOk 
P=! / d]l6ª 6fOk P=@ g]kfndf kfO{Psf 5g\ . d]l6ª 6fOk P–@ a9L cfqmfds ePsf] kfOG5 . 
/f]u ljsf;sf nflu cg's"n jftfj/0f / 89'jf /f]uk|lt ;+j]bgzLn cfn'sf] hft 5 eg] /f]usf] 
;+qmd0f Jofks x'G5 . 9';Lsf] hLjf0f' ;j{k|yd kftsf] ;txdf kfOg] l5b| (Stomata) af6 
c+s'l/t x'Fb} sf]lifsf leq  k:5 . ljs;Lt x'Fb} hfFbf 9';Lsf] hfnf] h:t} aGb5, kftsf] sf]lifsfx¿ 
db}{ hfG5g\, 9';Ln] gofF sf]lifsfdf cfqmd0f a9fpFb} hfG5 . cg's"n jftfj/0f 5 eg] jfg:klts 
k|lqmofåf/f :kf]/]lGhof aGb} hfG5g\ / o;af6 c;+Vo h":kf]/ pTkGg x'G5g\ . oL h":kf]/x¿n] 
kfgLsf] dfWodaf6 csf]{ kft jf slnnf] 8fF7df gofF cfqmd0f ub{5g\ . olb jftfj/0fdf b'a} 
k|s[ltsf d]l68=6fOk P ! / P @ ljBdfg 5g\ eg] tL efn]—kf]yL k|s[ltsf TofGb|fx¿ ldnL p:kf]/ 
agfpF+5g\ . o;k|sf/n] 9';Ls} gofF pkhftLx¿sf] ljsf; x'G5 / o;/L ag]sf oL p:kf]/x¿sf] 
aflx/L cfj/0f s8f x'G5 h'g k|lts"n jftfj/0fdf klg w]/} lbg afF+Rg ;S5g\ . p:kf]/x¿ ;+qmldt 
cfn'sf] bfgfdf jf ;+qmldt kftdf jf 8fF7df kfOG5g . p:kf]/sf] eGbf h":kf]/sf] rqm l56f] x'G5 
To;}n] /f]u rfF8} Jofks x'G5 / s]xL lbg leq} k"/} afnL ;+qmldt e} pTkfbgdf lgs} IftL k'¥ofpg] 
cj:yfdf k'Ub5 . kfgL, xfjf / aLpaf6 of] /f]u ;b{5 .

/f]usf] Joj:yfkg

of] /f]usf] Joj:yfkg s'g} Pp6f tl/sf ckgfP/ dfq ;Dej x'Fb}g . k"0f{ lgoGq0f ug{ klg k|foM 
c;Dej b]lvG5 . 89'jf /f]u lgoGq0f ug]{ ljiffbLx¿ ahf/df pknJw 5g\ t/ w]/} jif{ ;Dd 
Pp6} laiffbL Pp6} hLjf0f'sf la?4 k|of]u ul//xbf 9';Lx¿sf] laiffbL k|lt/f]wfTds Ifdtf a9\g 
uO{ /f]u lgoGq0f gx'g ;S5 . 9';Ls} gofF pkhftLx¿sf] ljsf; x'g] k|lqmofn] Pp6} ljiffbLn] 
;w}F sfd gug{ ;S5 . ;a} eGbf k|efjsf/L dflgPsf] d]6fNofS;Ln o'Qm laiffbLn] kmfO6f]ˆyf]/f 
OGkm]:6fG;sf sltko k|hftLx¿nfO{ s'g} c;/} kfg{ g;Sg] ;d]t ePsf] 5 . ljiffbLn] jftfj/0f 
lauf5{ / pTkfbg nfut klg a9fpF5 . ljiffbLsf] c;/ w]/} lbg ;Dd /xg] ePsf]n] cfn' vfg]sf] 
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:jf:Yodf klg k|lts"n c;/ kfb{5 . To;}n] Go"gtd nufgLdf clwstd kmfObf x'g] u/L tkl;n 
adf]lhd Plss[t 89'jf /f]u Joj:yfkg k4lt ckgfpg' k5{ . 

s= pko'Qm hft 5gf}6ug]{ M

xfn ;Dd pGdf]rg tyf l;kmfl/; ul/Psf cfn'afnLsf /f]u cj/f]ws jf ;xg ;Sg] hftx¿ 
h:t} v'dn ;]tf] ! -kxf8L ;'Vvf If]q_, hgsb]a -pRr kxf8L tyfdWo kxf8L If]q _, v'dn 
/ftf] @ -t/fO{{,vf]r a]zL_ v'dnnIdL -pRr kxf8L / kxf8L If]q_, cfO{= kL= jfO{ – * -t/fO{{_ 
v'dn pHjn / v'dn pkxf/ -g]kfnsf ;a} If]q_ cflbsf] v]tL ug]{ . 

v= :j:y aLpcfn'sf] k|of]u ug]{ M

cfn'afnLdf nfUg] clwsf+; /f]ux¿ aLpsf] dfWodaf6 g} Ps 7fFpaf6 csf]{ 7fFpdf hfg] / 
;g]{ x'G5 / sltko /f]ux¿ aLpbfgfsf] cjnf]sg ul/ v'6\ofpg klg ;lsb}g . t;y{ lj:jfl;nf] 
>f]t s]Gb|af6 pTkflbt -aLpcfn' pTkfbs s[ifs ;d"x jf ;xsf/L jf ;/sf/L kmfd{ s]Gb|af6 
pTkflbt_ jf cfkm}n] pTkfbg u/]sf] aLpcfn' k|of]u ubf{ :jf:y aLpcfn'sf] k|of]u x'g] / ljleGg 
/f]u nufot 89'jf /f]usf] ;d]t Joj:yfkgdf ;xof]u k'Ub5 .

u= v]tLug]{ ;dodf kl/jt{g jf ;'wf/ ug]{ M

/f]u nfUg] cg's'n jftfj/0f 5Ng] ul/ pko'Qm ;do leq /f]kfO ;DkGg ul/;Sg' kb{5 . t/fO{{ / dWo 
kxf8L If]qdf kf}if dlxgf / cfiff9 >fj0f dlxgfdf pRr kxf8L If]qdf o; /f]usf] k|sf]k x'g] x'gfn] 
pQm ;do ;Dd cfn'afnL leqfpg ;lsg] ul/ ;do ldnfg ug'{kb{5 . c;f]h clGtd ;ftfleq 
t/fO{ If]qdf / kmfNu'0f dlxgfdf pRr kxf8L If]qdf cfn' nufpFbf / lrtjg pkTosfdf sflt{ssf] 
klxnf] ;ftf leq cfn' /f]lk;s]df s]lx xb;Dd 89'jf /f]u 5Ng ;lsG5 . 

3= v]tL ug]{ tl/sfdf  ;'wf/ ug]{ M

!=  l;kmfl/; ul/Psf] b'/LeGbf s]lx kftnf] ul/ cfn' nufpg] . -8ofËsf] b'/L &) ;]=dL /  af]6sf] 
b'/L #) ;]=dL=sfod ug]{_], 

@=  nfOgdf jf 8ofËdf dfq cfn' nufpg] / 8ofËsf] nfOg xfjf rNg] lb;f;Fu ldNg] ul/ 
agfpg] .

#=  l;kmfl/; dnsf] dfqf dfq k|of]u ug]{{ / gfO6«f]hgo'Qm dn s]xL sd ug]{ .
$= pko'Qm l;+rfO{sf] Joj:yf ug]{, cfwf 8ofË dfq leHg] ul/ kfgL nufpg], / a9L x'g uPdf 

t'?Gt kfgL ghDg] u/L kfgL lgsf;sf] plrt Joj:yf ldnfpg] . cyjf # jf $ 3G6f leq 
kfgL s6fO{ ;Sg'k5{ . v]tdf kfgL hDg lbg' x'Fb}g .
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%=  ;+qmd0fsf] cj:yf tyf df6f]df lr:ofgsf] cj:yf x]/L l;+rfO{ aGb ug]{ jf sd ub}{ hfg] .
    kof{Kt ps]/f nufpg] h;n] ubf{ kmn]sf cfn' bfgfdf /f]u ;g{ g;sf];\ . cfn' vGg] ;dodf 

/f]u nfu]sf cfn'sf bfgf tyf af]6x¿ ;+sng ul/ plrt Joj:yfkg ug]{ . -ulx/f] vfN6f]df 
xfnL k'l/lbg]_ .

^= cfn'afnL kl5 k'gM cfn' v]tL ul/g] cj:yfdf /f]usf] ;+qmd0f a9\g] x'gfn] cGg afnLx¿;Fu 
afnLrqm ckgfpg pko'Qm x'G5 .

ª= ljiffbL k|of]u ul/ /f]u lgoGq0f ug]{ M 

 /f]usf nflu cg's'n jftfj/0f ePdf M

 /f]u nfUg] / a9\g] cj:yf jf /f]usf nflu cg's"n jftfj/0f b]lvPdf jf cfn'sf] af]6df 
/f]usf] z+sf x'gf;fy /IffTds -;Dks{_ /f]u gf;s DofGsf]h]jo'Qm s'g} klg laiffbL 
-O08f]lkmn Pd–$%, 8fOy]g Pd–$% cflb_ @=% u|fd÷ln kfgLdf 3f]n agfO{ k|lt /f]kgL 
$)–%) ln6/sf b/n] af]6sf] ;Dk"0f{ efu leHg] u/L & lbgsf] cGt/df $–^ k6s 5g]{ . 
h;sf sf/0f /f]u ;g{ jf a9\gaf6 /f]Sg ;xof]u k'Ub5 .

 /f]u b]lvg yfn]kl5 jf b]lvPdf M

 /f]u b]lvg yfn]kl5 jf b]lvPdf pkrf/fTds -b}lxs_ /f]u gf;s d]6fn]S;Lno'Qm ljiffbL 
!=% u|fd k|lt ln6/ kfgLsf b/n] !)—!@ lbgsf] km/sdf :k|] ug]{ . /f]usf] ;+qmd0ftf 
/ df};dsf] cj:yfnfO{ x]/L d]6fNofS;Ln ;d"xsf] ljiffbLsf] )=!% Ü -!=% u|fd÷ln 
kfgL_ sf] 3f]n, #) blv %) ln= k|lt /f]kgLsf b/n] !)—!@ lbgsf] cGt/df @—# k6s 
5bf{ k5f}6] 89'jf /f]u Joj:yfkg ug{ ;lsG5 .

 /f]ulgoGq0f x'g sl7g b]lvPdf M

 dfyL pNn]lvt ljiffbL k|of]u ubf{ klg /f]u lgoGq0f x'g sl7g ePdf 8fOd]yf]dkm{ 
-Pqmf]a]6_ jf km]gfld8g -;]S6Lg_ !=% u|fd÷ln= kfgLsf b/n] !) lbgsf] cGt/df # 
b]lv $ k6s 5/]df k|efjsf/L lgoGq0f x'g ;Sg] kfOPsf] 5 t/ ljiffbL dx+uf] ePsf]n] 
pTkfbg nfut a9\g ;Sb5 . ctM cj:yf x]l/ DofGsf]h]ao'St ljiffbL, d]6fn]S;Lno'Qm 
ljiffbL / Pqmf]a]6 jf ;]S6Lg ljiffbLx¿ & b]lv !) lbgsf] cGt/df cfnf] kfnf] 5/]df 
89'jf /f]usf] k|efjsf/L Pj+ sd vr{df Joj:yfkg ug{ ;lsG5 eGg]s'/f @)^&–@)^( df 
v'dn6f/df ul/Psf] kl5Nnf] cg';Gwfg glthfn] b]vfPsf] 5 . aLpcfn'df 89'jf /f]usf] 
z+sf nfu]df e08f/0f ug'{ cl3 / aLpcfn'nfO{  6';fpg /fVg' eGbf klxn] lqmNofS;Ln 
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!=% u|fd÷ln6/ sf b/n] kfgLdf 3f]n agfO{ #) ldg]6 ;Dd 8'afO{ pkrf/ ug'{ kb{5 .

@= cuf}6] 89'jf (Early blight)

cfn'sf kftdf yf]Knf / bfgfdf bfu b]lvg] ul/ ;+qmd0f ub{5 eg] uf]ne]+8fdf kft / 8fF7sf] 
cltl/Qm kmndf ;d]t yf]Knf tyf bfu b]lvg]u/L ;+qmd0f ub{5 . g]kfndf cuf}6] 89'jfaf6 
pNn]vgLo Iflt ePsf] kfOPsf] 5}g t/ k|foM ;a} cfn' v]tL ul/g] If]qx¿ t/fO{ b]lv pRr 
kxf8df /f]usf] cfqmd0f ePsf] kfOG5 .

/f]usf] >f]t / cg's'n jftfj/0f M 

of] /f]u cN6/g]l/of ;f]nfgL (Alternaria solani Sorauer) gfds 9';Laf6 x'G5 . of] 9';L 
;+qmldt kft, 8fF7, bfgf / df6f]df afFRb5 . of] 9';L vf; ul/] cfb|tf / ;'Vvf cfnf]kfnf] e} /xg] 
cj:yfdf las;Lt x'G5 / :kf]/x¿ pTkGg x'G5g\ .  of] /f]u xfjf, l;+rfO{, tyf kfgLsf] l56faf6 
km}lnG5 . la?jfsf] k|fs[lts l5b| tyf 3fpaf6 9';Lsf] k|j]z x'G5 . ;'Vvf df};d tyf vfBtTj 
gk'u]sf] la?jfdf /f]usf] ;+qmd0f Hofbf ePsf] kfOG5 . cfn' vGg] ;dodf bfgfdf ;+qmd0f z'? 
x'G5 / zLte08f/df g/flvPsf] cfn'df e08f/0f cjlwe/ /f]usf] ljsf; e}/xG5 . 

/f]usf] klxrfg M

k|foM tnsf l5lKkPsf kftx¿df ;–;fgf sfnf yf]Knf b]lv cfwf OGr Jof;sf ljleGg cfsf/sf 
yf]Knf b]lvG5g\ . yf]Knfsf] ljsf; x'Fb} hfFbf yf]Knf leq s]lGb|t rqmx¿ (Concentric rings) 
aGb5g  h:tf] b]lvG5 . /f]uu|fxL hftdf yf]Knfsf] aflx/L efudf kx]+nf] 3]/f h:tf] klg b]lvg 
;S5 . cg's"n jftfj/0f /lx/x]df yf]Knfx¿ Ps csf{df hf]l8g ;S5g, kft ;'Sg ;S5 / rfF8} 
em5{ . cfn'sf] bfgfdf klg /f]usf] ;+qmd0f x'g;S5 . /f]uL bfgfsf] ;+qmldt ;tx cln ba]sf] 
v}/f] tyf rfpl/Psf] h:tf] b]lvG5 . cfn'bfgfsf] ;+qmldt efusf] aflx/L 3]/f yf]/} p7]sf] h:tf] 
klg b]lvG5 . -lrq g+ !#_

/f]usf] Joj:yfkg M

!= tLg jif]{ afnL rqm ckgfpg] t/ afnL rqmdf uf]ne]+8f ;dfj]z ul/g' x'Fb}g . 

@= /f]u cj/f]wL jf ;xg ;Sg] hft nufpg] . 

#= cfn'af/L ;kmf /fVg] emf/ tyf gfef] cfn' x6fpg] . 

$= ;Gt'lnt dfqfdf dnvfb k|of]u ug,]{ ljz]if ul/ km:kmf]/; tTjsf]] sld x'g glbg] . 

%= ;fdfGotof ljiffbL 5g'{ kb}{g t/ ljutdf cuf}6] 89'jfaf6 !% Ü eGbf w]/} kftx¿ gi6 ePsf]   
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cg'ej 5 eg] dfq ljiffbL k|of]u ug'{k5{ .

^= ljiffbL k|of]u ug'{kg]{ cj:yf cfPdf Snf]/f]Yofnf]lgn !=% u|f=÷ln= kfgLsf b/n] agfOPsf] 
3]fn !) lbgsf] cGt/df af]6 leHg] ul/ # k6s 5/]df /f]usf] /f]syfd x'G5 .

#_ sfnf]vf]:6] /f]u (Black scurf)

g]kfndf of] /f]u k|foM t/fO{{ / dWo kxf8L If]qdf km}lnPsf] kfOG5 . of] /f]u df6f]df /xg] 9';L 
(Rhizoctonia solani) af6 pTkGg x'g] cfn'afnLdf nfUg] Pp6f dxTjk"0f{ /f]u xf] . of] /f]u 
/fOhf]S6f]lgof SofGs/, :6]d SofGs/ cflb gfdn] klg lrlgG5 . /f]u cg's'n df};d ePsf 
jif{x¿df !) b]lv ̂ )Ü ;Dd pTkfbgdf sdL x'g uPsf] dWoklZrd t/fO{{ If]qsf s]xL s[ifsx¿sf] 
cg'ej 5 .

/f]usf] >f]t / cg's'n jftfj/0f M 

of] /f]u aLp / df6f]af6 ;b{5 . /fOhf]S6f]lgof 9';L :Sn]/f]l;ofsf] ¿kdf, cfn' bfgfdf / df6f]df 
tyf dfO;]lnofsf] ¿kdf /f]u u|l;t 8fF7df w]/} jif{ ;Dd afFRg ;Sb5 . 9';L ;+qmldt df6f]df k'gM 
cfn' /f]lkP5 eg] cg's'n df};ddf slnnf 6';fdf tyf 8fF7 d} :Sn]/f]l;of aGg ;S5g\ t/ 8fF7 
dl/;s]kl5 klg w]/} lbg;Dd cfn' vlgPg eg] :Sn]/f]l;of aGg] qmd c? tLa| x'G5 . /f]uL cfn' 
aLpcfn''sf] ¿kdf k|of]u u/]df bfgfaf6 Ps 7fpFaf6 csf]{ 7fpFdf  /f]u km}lnG5 . df6f]sf] tfkqmd 
!)–!%)  ;]lN;o; aLr x'g cfPdf tyf df6f]df lr:ofg cTolws e} /x]df /f]usf] ;+qmd0f 
a9\b} hfG5 . cfn'bfgfdf 6f+l;Psf sfnf :Sn]/f]l;ofx¿ g} cfufdL afnLdf ;+qmd0fsf] nflu 
k|f/lDes ;|f]t x'G5g\ . -lrq g+ !$_

/f]usf] klxrfg M

cfn'sf] la?jfsf] ljleGg cj:yfdf ljleGg lsl;dsf nIf0fx¿ b]vf kb{5g . /f]u u|l;t aLpcfn' 
bfgfaf6 ;+qmd0f z'? ePsf] /x]5 / To:tf] aLpcfn'' ulx/f]df /f]lkPsf] /x]5 eg] 6';fx¿df v}/f] 
bfu nfu] h:tf] b]lvG5 . 6';fx¿sf] ljsf; x'g ;Sb}g / cfn'sf] af]6 k'8\sf] b]lvG5 . /f]uu|l;t 
aLpcfn'' /f]lkPdf / cfn'sf] a[l4 cj:yfdf /f]u cg's'n df};d nfdf] cjlw;Dd sfod /x]df 
kftx¿sf] lsgf/f v}/f] jf ;'s]sf] b]lvG5 . kftsf] lsgf/f dflylt/ kms]{sf x'G5g . o:tf] nIf0f 
b]vfpg] af]6sf] hdLg;Fu hf]l8Psf] 8fF7df ;]tf] sd]/f] df6f] nfu] h:tf] /fOhf]S6f]lgof 9';Lsf] 
hfnf] g} b]lvG5 . 9';Lsf] ;+qmd0f d"n h/fdf ePsf] cj:yfdf TofGb|fsf] 6'Kkf]df cfn'bfgf 
kmNg'sf] ;§f hdLg dfyLsf] 8fF7d} cfn' kmn]sf] b]lvG5 . o:tf] af]6af6 lgs} sd dfq pTkfbg  
x'g ;Sb5 . /f]u cg's"n df};d /x]sf jif{x¿df pTkflbt cfn'bfgfdf sfnf] df6f] 6f+l;P h:tf] 
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b]lvG5 . /fOhf]S6f]lgof 9';Lsf] Æ:Sn]/f]l;ofÆ cfn' bfgfsf] ;txdf ljleGg ;fOh / ;+Vofdf 
b]lvG5g\ .

Joj:yfkg

/f]usf] sf/s 9';L df6f]df ;3g Pj+ Jofks eO;s]sf] 5 eg] Ps} jif{df /f]u lgd"{n kfg{ ;ls+b}g . 
laiffbL tyf ef}lts tl/sf ckgfP/ k"0{f ¿kdf df6f] lgd{nLs/0f ug]{ s'/f klg Jojxfl/s x'Fb}g, 
To;}n] lgDg adf]lhdsf] Plss[t Joj:yfkg tl/sf ckgfOPdf sfnf]vf]:6] /f]uaf6 pTkfbgdf 
x'g] Iflt sd ug{ ;lsG5 .

!= /f]u /lxt aLpcfn''sf] dfq k|of]u ug]{ . 

@= ;Dej eP;Dd /f]usf nflu cg's'n df};d 5lng] u/L cfn' /f]Kg] . 

#= 6';fO{Psf] aLpcfn' cfjZos lr:ofg ePs} a]nf sd ulx/f]df /f]kL l56f] pd|g] Joj:yf 
ldnfpg] .

$= ;f]nfg];L kl/jf/ leqsf afnL -uf]ne]+8f, eG6f, v';f{gL, cflb_ afx]s cGo afnLx¿ 
;dfj]z u/L sDtLdf @ aif]{ afnLrqm ckgfpg] .

%= e08f/f0f ug'{ cl3 jf /f]Kg' cl3 jf]l/s Pl;8sf] @ Ü sf] 3f]ndf #) ldg6 8'afO{ pkrf/ ug]{, 
5fFofdf km}nfpg], cf]efgf] ePkl5 dfq e08f/0f ug]{ jf /f]Kg] sfo{ ug]{ . of] tl/sf ckgfpFbf 
!^Ü ;Dd pTkfbg a9\g ;Sb5 . 

^= kmdf{lngsf] !% Ü sf] 3f]nn] aLp /f]Kg'  !) lbg cl3 df6f] pkrf/ u/L /f]u /lxt aLpcfn' 
/f]lkPdf sfnf]vf]i6]sf] /f]syfd x'g'sf] ;fy} pTkfbgdf klg #@ Ü ;Dd a[l4 x'g ;Sb5 . 

&= h}ljs ljlw ckgfP/ klg sfnf] vf]:6] /f]uaf6 x'g] Iflt sd ug{ ;lsG5 . o;sf nflu 
6«fOsf]8df{ xlh{ofgd gfds 9';L /f]Kg' cl3 aLp pkrf/ / df6f] pkrf/df k|of]u ug{' kb{5 . 
of] ljlw ckgfpFbf klxnf] jif{ d} !)Ü pTkfbg a9\5 eg] #–$ jif{ nuftf/ ckgfOPdf bLuf] 
¿kdf sfnf] vf]:6] /f]usf] Joj:yfkg x'g ;Sb5 . cfn'sf] k|f·fl/s v]tLsf nflu of] ljlw 
Hofb} pkof]uL x'g]5 .

6«fOsf]8df{ k|of]u ug]{ tl/sf

6«fOsf]8df{ xlh{ofgdsf]] Jofkfl/s pTkfbg lgk/6 (NIPROT) !) u|fd÷ln= kfgLdf agfOPsf] 
3f]ndf cfn'aLp #) ldg6 8'afO pkrf/ ug]{ / /f]Kg] . df6f] pkrf/sf nflu lgk/6 $)) u|f÷!) 
lsu|f sDkf]i6df ldnfO @%–#)) ;]= sf] tfkqmddf Knfli6s leq &–!) lbg;Dd /fVg]  / @  
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lbgsf] cGt/df cf]N6fO–kN6fO ug]{ . pQm sDkf]i6 cfn' /f]Kg] s'n];f]df /fvL pkrfl/t aLp /f]Kg] . 
%)) u|fd lgk/6n] ! /f]kgL cfn'v]tLsf nflu ko{fKt x'G5 .

$_ w'n] bfb (Powdery scab)

o;sf] hLjf0f' :kf+]+uf]:kf]/f ;a6]/flgof (Spongospora subterrania) xf] . xfn;Dd ljZjsf 
w]/} b]zx¿df of] /f]usf] k|sf]k ePsf] kfOG5 . /f]usf] ;+qmd0f rL;f] / clws cfb|tf x'g] ;a} 
cfn'v]tL ul/g] If]qdf kfO{g ;S5 . /f]usf] ;+qmd0f clt tLa| ePdf !)—!% Ü ;Dd pTkfbgdf 
sdL xg ;Sg] cg'dfg ul/Psf] 5 . gjnk/f;Lsf] /hx/ If]q / sfe|]sf] pu|r08L, gfnf If]qdf 
cf=j= @)^#÷^$ df /f]usf] k|sf]k a9]sf] kfOPsf] lyof] .

/f]usf] >f]t / cg's'n jftfj/0f M

o; /f]usf] ;+qmd0f /f]lu aLpcfn'' / df6f]af6 km}lnG5 . w]/} aiff{ x'g], kfgLsf] lgsf;sf] /fd|f] 
Joj:yf gePsf] / jfo'd08ndf ;fk]lIfs cfb|tf a9L ePsf] :yfgdf /f]usf] k|sf]k a9L kfOG5 . 

/f]usf] klxrfgM

;a}eGbf klxn] cfn'sf bfgfsf] ;txdf 808Lkmf]/ h:tf ;–;fgf kmf]sfx¿ b]lvG5g\ . /f]usf] 
ljsf; x'Fb} hfFbf tL u'nfjL kmf]sfx¿ uf9f v}/f] x'Fb} hfG5g, kmf]sfx¿ @–!) ld=ld= cfsf/sf 
x'G5g\ h;df k|z:t w"nf] h:tf] c;Vo :kf]/ ag]sf x'G5g\ . oL kmf]sfx¿ km'6]kl5 w"nf]?kL :kf]/ 
aflx/ lg:sG5 / @ b]lv % ld=ld= ulx/f vf8n b]vf k5{g . w"n] bfb ePsf] cfn'sf] h/fdf 
luvf{ (Galls) kfOG5 h;n] la?jfsf] ljsf;nfO{ /f]Sb5 . -lrq g+ !%_

/f]usf] Joj:yfkg

 lg/f]uL aLpcfn'' dfq k|of]u ug]{ .

 cfn'v]tL ul/g] hdLgdf kfgLsf] lgsf;sf] /fd|f] k|aGw ldnfpg] . 

 af]l/s Pl;8sf] )=# Ü sf] 3f]ndf #) ldg]6 aLpcfn'' 8'afO 5fofFdf cf]efgf] agfpg] / 
/f]Kg] .

 cGg afnLnfO{ ;dfj]z u/fO{ tLgjif{ eGbf a9Lsf]] afnLrqm ckgfpg] . 

 aLpcfn'' e08f/0f ug'{cl3 %% l8lu| ;]= tfkqmdsf] kfgLdf !) ldg6 8'afpg], k"0f{ cf]efgf] 
ePkl5 e08f/0f ug]{ h;af6 aLpaf6 /f]u ;g{ ;Sb}g .
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$_ P]h]? (Wart)

;g\ !**) lt/ blIf0f cd]l/sfaf6 aLpcfn'' ;Fu} of] /f]u klg o"/f]lkog b]zx¿df k|j]z u¥of] . 
To;kl5 qmdzM ljZjsf c? b]zx¿df km}lnof] . ef/tsf] bflh{lnªdf ;g\ !(%@ df of] /f]u 
b]vf k¥of] . g]kfnsf] ;Gbe{df eGg] xf] eg] pRr kxf8L If]q / rL;f] xfjfkfgL ePsf] 7fpFdf 
dfq of] /f]usf] ;d:of x'G5 . ;g\ !(^) lt/ k"jf{~rnsf kxf8L If]q kfFry/ Onfd x'Fb} bf]nvf, 
l;Gw'kfNrf]s, wflbË / uf]vf{ lhNnfsf s]lx pRr kxf8L If]qdf lelqof] / xfn;Dd cfpFbf 
/f]usf] k|sf]k a9\b} uof] h;af6 pTkfbgdf @)–^) Ü ;Dd gf]S;fgL ePsf] kfOG5 . h'g If]qsf] 
df6f]df /f]usf] hLjf0f' :yflkt eO;s]sf] 5, pNn]Vo ¿kdf pTkfbgdf Åf; ePsf] kfOG5 .

/f]usf] >f]t / cg's'n jftfj/0f M

of] /f]u l;GsfOl6«od O08f]jfof]l6sd (Synchytrium endobioticum) gfds 9';Laf6 x'G5 . 
o; /f]usf] ;+qmd0fsf] d"n >f]t /f]lu aLpcfn'' / ;+qmldt df6f] g} xf] . w]/} nfdf] ;do ;Dd o;sf] 
9';L df6f]df /lx/xg ;S5 / cg's'n jftfj/0f / hft x'g] ljlQs} ;+qmd0f ;'? x'G5 . aiff{ al9  x'g], 
kfgLsf] lgsf;sf] /fd|f] Joj:yf gePsf] / jfo'd08ndf ;fk]lIfs cfb|tf a9L ePsf] cj:yfdf 
/f]usf] k|sf]k a9L kfOG5 . 

/f]usf] klxrfg M

af]6 dfq x]/]/ of] /f]u 5'6\ofpg ufx|f] ePtf klg of] /f]uaf6 ;+qmldt la?jf cGo :j:y la?jf eGbf 
sdhf]/ tyf xNsf xl/of] b]lvG5 . hdLgsf] ;txdf 8fF7sf] ;a}eGbf tNnf] efudf P]h]? b]vf 
k5{ . df6f]dfly ag]sf P]h]? v}/f jf xl/of x'G5g\ l5lKk;s]kl5 sfnf b]lvG5g\ / kl5 s'lxG5g\ . 
Ph]?x¿ TofGb|fsf] 6'Kkf / cfn' bfgfsf] cfFvfaf6 a9\g yfN5g\ . t/ h/fdf P]h]? ag]sf] kfOPsf] 
5}g . ha;Dd 8fF7sf] tNNff]efu jf bfgfx¿ x]l/b}g P]h]?o'Qm /f]uL af]6 lrGg ;lhnf] x'Fb}g . 
/f]usf] k|sf]k Hofbf ePdf pTkfbgdf lgs} sdL cfpF5 . o:tf]  nIf0f b]lvg] cfn'sf] ahf/ 
efp klg x'Fb}g . sf]lifsfsf] c;fdfGo a[l4 x'Fbf cfn' bfgfdf sfpnL h:tf] cfs[lt b]vf k5{ . 
TofGb|fsf] 6'Kkfdf cfn'bfgf kmNg'sf] ;6\6f k/hLjL P]h]? aGb5 . -lrq g+ !^_

/f]usf] Joj:yfkg

 P]h]?/f]u cj/f]wL cfn'sf hftx¿ sfl8{gn, s'lk|mHof]tL, hgsb]j, v'dn ;]tf]–!, v'dn 
/ftf]–@  cflb hftx¿sf] k|of]u ug]{ .

 /f]uu|:t If]qdf sfd ubf{ k|of]u ePsf] Hofjn / h'Qf ;kmf u/]/ dfq csf]{ Kn6df sfd 
ug'{k5{ . 
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 /f]usf] nIf0f b]lvPsf bfgfx¿ ulx/f] vf8ndf uf8\g] jf hnfO{ g:6 ug]{ . /f]uL bfgf 
kz'x¿nfO klg gv'jfpg], af/Ldf g5f]8\g] / /f]uL bfgfaf6 sDkf]i6 dn  klg gagfpg] . 

 kfFr jif{ eGbf a9Lsf] afnLrqm ckgfpg] . P]h]? nfUg] cfn'sf] hft nufpg 5f]8\g] .

 P]h]? /f]usf] k|sf]k x'g] u/]sf] cfn' pTkfbg If]qx¿ klxrfg ug]{ . cfGtl/s Sjf/]G6fOg 
r]skf]i6 v8f u/L P]h]? /f]u nfUg] If]qaf6 cGoq aLpcfn'' cf];f/ k;f/df sfg'gL /f]s 
nufpg] .

-3_ cfn'df b]vf kg]{ bfgfsf ljs[ltx¿

s'g} hLjf0f', sL6f0f' jf ls/faf6 cfqmd0f geP/ klg cfn' v]tdf jf e08f/leq cg'ko'St 
jftfj/0f tyf cf];f/ k;f/ ubf{ ;fjwfgL gckgfpFbf cfn'sf bfgfdf zf/Ll/s k|lqmofdf u8a8L 
pTkGg eO{ ljleGg lsl;dsf ljs[ltx¿ k}bf x'g ;Sb5g\ . o:tf ljs[ltx¿nfO{ jfXo / cfGtl/s 
ul/ @ efudf afF8g ;lsG5 . cfn'afnLdf tyf bfgfdf b]vfkg]{ jfXo tyf cfGtl/s ljleGg 
ljs[ltx¿ ltgsf] sf/0f tyf Joj:yfkg af/]df tn 5f]6s/Ldf rrf{ ul/Psf] 5 .

-s_ jfXo ljs[ltx¿M
!= cfn'bfgfsf] cfsf/ ljlu|g' (Deformation of tubers)

cfn'afnLsf] bfgfsf] a[l¢ x'g] d'Vo ;dodf cgk]lIft ¿kn] df};d kl/jt{g eO{ tfkqmddf a[l¢ 
x'Fbf cfn'bfgfsf] cfsf/ lalu|g] x'G5 . cfn'bfgf r'Rr] x'g', xfFuf knfpg' cfbL eO{ s'?k cfn' 
bfgf kmNg] ub{5g . ;'Vvf df};d / df6f]df lrZofgsf] sdL xF'bf of ;d:of lgs} a9L x'G5 . 
gfO6«f]hg dnsf] 6k8«]; kl5  df};d ;'Vvf eO{ tfkqmd a9]df ljs[t bfgfx¿sf] ;+Vof lgs} a9L 
kfOG5 -lrq g+ !&_ . df};dnfO{ lgoGq0f ug{ t ;lsb}g t/ df6f]df clws gfO6«f]hg dn k|of]u 
gug]{, l;+rfO{{sf] /fd|f] Joj:yf ldnfpg] / df6f]df lrZofg sfod /fv]df of] ;d:ofsf] ;dfwfg 
x'G5 .

@= ;–;fgf cfn'sf bfgfx¿ kmNg] M

6';f cfO;s]sf] aLpcfn'nfO{ l;t e08f/df e08f/ ul/of] jf nfdf] ;do;Dd l;t e08f/df 
e08f/ ul/Psf] aLpcfn' /f]k]df /f]k]sf] aLpcfn' bfgfdf g} ;–;fgf cfn'bfgfx¿ nfUb5g -lrq 
g+ !*_ . o; cj:yfdf 6';fsf] a[l¢ x'g ;Sb}g / df6f] aflx/ cfpg ;Sb}g . nfdf] ;do;Dd 
e08fl/t aLpcfn' lr;f] / ;'Vvf df6f]df /f]Kbf of] ;d:of x'g] x'gfn] nfdf] ;do e08fl/t lh0f{ 
aLpsf] k|of]u sd tfkqmd x'g] If]q / l;hgdf ;'Vvf df6f]df /f]Kg x'Fb}g  .
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#= cfn' bfgfdf lr/f kg]{ (Cracking)

cfn'bfgfsf] lelq sf]ifx¿ / aflx/L sf]ifx¿sf] a[l¢ Psgf;n] geO{ sd / al9 x'Fbf cfn'bfgfdf 
lr/f k5{ -lrq g+ !(_  . lelq sf]ifx¿sf] a[l¢ l56f] x'g' / aflx/L sf]ifx¿sf] a[l¢ l9nf] x'g' 
o;sf] d'Vo sf/0f xf] . cfn'afnLnfO{ cfjZos df6f]sf] lr:ofgsf] dfqf slxn] al9 / slxn] 
sd x'Fbf v8]/L kl5  7"nf] jiff{ eO{ v]t af/Ldf kfgL al9 x'g] / k'gM v8]l/ kg]{ ePdf cfn'bfgfdf 
k|z:t lr/fkg]{ ;d:of b]lvG5 . l;+rfO{{ / kfgL lgsf;sf] /fd|f] Joj:yf ldnfpg ;s]df of] ;d:of 
;dfwfg ug{ ;lsG5 .

$= nx/] cfn' (Chaining)

nx/] bfgfdf k|fylds / To;af6 cfPsf] bf]>f] bhf{sf bfgf b]lvG5g\ . kl5 aGg] bfgf df ;'Vvf 
kbfy{ al9 x'G5 eg] k|fylds bfgf kfgL el/Psf] h:tf Unf;L bfgf x'G5g\ . nx/} bfgfx¿ nfUg', 
Pp6f cfn'sf] bfgfsf] 6'Kkfdf TofGb|fsf] ljsf; eO{ k'gM cs{f{] bfgf nfUb} hfg', bfgf nlDaP/ 
af]tnsf] 3fF+6L h:t} aGg', 6';fPsf] h:tf] b]lvg], nfdf] kftnf] bfgf x'g] cfbL x'G5 -lrq g+ @)_ . 
tfkqmd a9L x'g' -@@–@&) ;]=_, ljz]if ul/ aflx/sf] eGbf hldg d'gL cyf{t df6f]sf] tfkqmd 
a9L x'g' , kl5Nnf] ;dodf a9L gfO6«f]hg dn lbOg', ;'Vvf kl5 kfgL l;+rfO{{ ug'{ nx/] cfn'bfgf 
kmNg'sf sf/0f x'g . nfdf] lbgdf nufO{g] cfn'v]tLdf klg hft cg';f/ nx/fx¿ al9 b]lvG5g . 
l;+rfO{{ / dnsf] /fd|f] Joj:yfkg ug{ ;s]df nx/] cfn' lgoGq0f ug{ ;lsG5 .

%= dl;gf 6';f (Hair sprout)

cfn' pTkfbg l;hgsf] cGTolt/ df6f]sf] tfkqmd pRr x'g k'u]df cfn' bfgf ;'if'Kt cj:yfdf k|j]z 
g} gul/ clt dl;gf, sdhf]/, /f}+ h:t} 6';fx¿sf] ljsf; x'G5 h;nfO{ Hair sprouting elgG5 . 
slxn]sfxL+ df6f] leqg} 6';fx¿sf] ljsf; eO{ xl/of kftx¿ ;d]t cfPsf x'G5g h;nfO{ Heat 
sprouts elgG5 . df6f]sf] tfkqmd a[l¢ x'g glbg l;+rfO{{sf] Joj:yf ldnfpg] / /f]Kg] a]nfdf s]lx 
ulx/f] ul/ /f]Kbf ;d]t of] ;d:of lgs} xb;Dd ;dfwfg x'G5 .

-v_ cfGtl/s ljleGg ljs[ltx¿M
!= sfnf] d'6' (Black Heart)

cfn'sf] dWo efusf] u'bL g/d eO sfnf] ePsf] x'G5 . of] ljsf/ cfn'sf] u]8fsf] ;fgf] efudf 
jf ;Dk"0f{ efudf oqtq km}n]sf] x'g;Sb5 . kl5 sfnf] ePsf] u'bL ;'s] / cfn' vf]qmf] x'g yfNb5 
-lrq g+ @!_ . cfn'df tfkqmd a9L ePdf Zjf;k|Zjf; lqmofdf tLa|tf cfpFbf clS;hgsf] 
a9L pkof]un] sfa{g8fOcS;fO8 a[xt dfqfdf lg:sg yfNb5 h;n] ubf{ kof{Kt jfo' ;~rf/sf] 



/fli6«o cfn', t/sf/L tyf d;nfjfnL ljsf; s]Gb|116

cefj eO{ sfnf] d'6' eGg] ljsf/ pTkGg x'G5 . t;y{ cfsl:ds ¿kn] tfkqmddf a[l4, 9'jfgL jf 
e08f/0fdf cfjZos jfo' ;~rf/sf] cefj, vGg'eGbf klxn] df6f]df cTolws tfkqmd -#)) 
;]= eGbf dfly_, cfn'nfO{ 3fddf /fVgfn], cfn'sf] e08f/0fdf PsfPs tfkqmddf x]/km]/ cflbn] 
cfn'df sfnf] d'6' b]vf kg]{ x'gfn] o:tf] cj:yf x'g glbg' o;sf] lgoGq0f ug'{ xf] .

-@_ bfgf rfp/L kg'{ (Shrinkage)

olb e08f/0fdf xfjf ;'Vvf x'g uPdf cfn'df /x]sf] kfgL aflkmg] lqmofåf/f bfgfdf kfgLsf] dfqf 
sd x'Fb} hfG5 . zf/Ll/s lqmofåf/f kfgL aflkmP/ p8\5 . tfkqmd a9\b} hfg' / xfjfdf ;fk]lIfs 
cfb|tf sd x'g'n] 6';fsf] a[l4sf] ;fy ;fy} cfn'af6 kfgL aflkmg] k|lqmof tLa| x'Fb} uP/ cfn' 
rfpl/g yfNb5 / tf}n klg tLa| ¿kdf 36\g yfNb5 . cfn' e08f/0fdf x'g] Ifltsf] *)Ü eGbf 
a9L gf]S;fg bfgfsf] kfgL afikLs/0f eP/ hfg] x'gfn] o;af6 hf]ufpg ;fk]lIfs cfb|tf ()Ü 
eGbf a9L / tfkqmd %) ;] eGbf sd /fVg] tyf e08f/0fdf plrt jfo' ;~rf/sf] Joj:yf ug'{k5{ . 
-#_ cfn' lgnf] /· x'g' jf sfnf] bfu aGg' (Blue discoloration or black spot)

k|foh;f] cfn'sf] af]qmf d'gL lgnf] /+u b]vfk5{ . of] cj:yf aflx/af6 x]bf{ ;fwf/oftof b]Vg 
ufx|f] x'G5 olb cfn' cTolws ¿kn] of] ;d:ofaf6 u|:t 5 eg] b]lvG5 jf cfn'nfO{ sf6]/ klg 
bfux¿ b]Vg ;lsG5 . of] cj:yf cfn'df x'g] /f;folgs jf zfl//Ls lqmof k|lqmofaf6 x'g] 
u/]sf] atfOG5 . h:tf]ls km]gf]n (Phenols) PdLgf] P;L8 6fO/f];Lg (amino acid tyrosine) 
cflbsf] sf/0fn] ubf{ x'g] u/]sf] atfOG5 . cfn' eLqsf hLjsf]ifx¿ gf]S;fg jf Iflt (damage) 
eO;s]kl5 klxnf tGt'x¿ /ftf] /+udf kl/0ft x'G5g\ To;sf] s]xL 306f jf Ps b'O{ lbgkl5 lgnf] 
/ªdf kl/jt{g x'G5g\ . t;y{, hLjsf]if Iflt eO;s]k5L e08f/0f tfkqmd a9L x'g uof] eg] lgnf] 
/ª (blue colorction) sf] ljsf; x'G5 .

cfn' lgnf] x'g] csf]{ sf/0fdf kfgLsf] dfqf 36\g' xf] (loss of moisture) jf (weight losses) 
e08f/0f u/]sf] :yfgdf e08f/0fsf] tnsf cfn'df dflysf] t'ngfdf of] ;d:of a9L b]lvG5 
lsgeg] tn /flvPsf] cfn'df kfgLsf] a9L dfqf 36\5 . 

-$_ 3fp nfUg' jf bfu k}bf x'g' (Bruising or pressre spots)

e08f/0fdf cfn' /fVbf w]/} vFlbnf] kf/fn] /flvof] eg] xfjfsf] /fd|f] ;~rf/ x'g kfpFb}g cgL 
cfn'sf bfgf Ps cfk;df bafa ;lxt 6fFl;g hfg] x'Fbf cfn'sf] bfgfsf] efudf 3fp, rf]6k6s 
jf bfux¿ k}bf x'G5g\\ . h;n] ubf{ cfn'sf] u'0f:t/df x|f; x'g cfpF5 . olb 7"nf] rf]6k6s g} 
nfu]sf] 5 eg] tGt' jf sf]lifsfx¿ g} gf]S;fg jf Iflt (damage) x'g] ;+efjgf x'G5 . t;y{ 
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e08f/0f ubf{ ljz]if Wofg k'¥ofpg' h?/L x'G5 .

-%_ xl/of] cfn' (Green potato)

cfn'nfO{ ;f]em} 3fd nfUg] jf pHofnf]df e08f/0f ubf{ cfn'sf] af]qmf tyf af]qmf d'lgsf] u'bLdf 
;f]nflgg (solanine) eGg] kbfy{ ;+Zn]lift eO cfn' xl/of] x'G5 -lrq g+ @@_ . xl/of] cfn' 
vfFbf lv¥ofpg] x'G5 . cfn'df ;f]nflggsf] dfqf !Ü eGbf a9L ePdf ljif ;/x sfd ug{ ;Sb5 . 
xl/of cfn'x¿ vfg] ugf{n] dflg; la/fdL kg'{sf] ;fy} slxn]sflx d'To' klg x'g ;Sb5 . t;y{, 
vfog cfn'nfO{ c+Wof/f]df e08f/0f ug'{k5{ .

-^_ cfn'df kfgLsf kmf]sf aGg] (water bags)

cfn'sf bfgfleq t/n kbfy{ (watery substances) cWolws dfqfdf x'G5 . cfn'sf bfgfdf 
;'Vvf kbfy{sf] dfqf sd x'g] / k|foh;f] kfgLn] (cell moisture) el/Psf] x'G5 . Glassy 
cfn'x¿ rfp/LPsf h:tf x'g], spongy type sf x'g], ;'Vvf kbfy{ sd ePsf] / kfgLsf] dfqf 
w]/} ePsf Ps k|sf/n] c;fdfGo cfn'x¿ e08f/0fdf b]vf kg]{ x'G5g\ . oL cfn'x¿ e08f/0fsf] 
cj:yfdf s'x]/ cGo gf]S;fgLx¿ lgDtfpg ;Sb5g\ . k|foh;f] xfNd k'nLª (Haulm pulling) 
ul/;s]kl5 cfn'df glasiness b]vf kb{5 . xfNdk'nLª k5L cfn' vGg l9nf] eof] eg] of] ;d:of 
pTkGg x'g] ePsf]n] o;nfO{ sd ug{ xfNdk'nLª / cfn' vGg]sf] aLrsf] ;do sd ug'{kb{5 .

-&_ lap /f]Kbf k|of]u ul/Psf] cfn'sf] bfgf b]lvg' (Mother Tubers)

cfn' vGbf aLpsf] ¿kdf k|of]u ePsf] cfn'sf] bfgf klg k|fo;f] ;Fu;Fu} g} x'g] u/]sf] kfOG5 . 
To:tf] k|sf/sf] cfn'n] e08f/0fdf yk ;d:ofx¿ pTkGg u/fpg ;Sb5 . o:tf k|sf/sf cfn'sf 
bfgf e08f/0f u/]sf] s]xL xKtf kl5 lslrP/ kfgL e08f/0f ul/Psf] cfn' e/L km}lnG5 . h:sf] 
sf/0fn] c? :j:y cfn'x¿ klg s'lxg] ;+efjgf x'G5 . t;y{ s'lxg] ;d:ofaf6 aRg cltl/Qm 
xfjfsf] ;~rf/sf] Joj:yf ldnfpg' kb{5 . ;Dej 5 eg] Mother tubers x¿ cfn' vGbf 
cnu 5'§fP/ /fVg'k5{ .

-*_ cfGtl/s 6';f (Internal sprouting)

!^ l8lu| ;]= eGbf al9 tfkqmddf e08f/ ul/Psf] cfn'df slxn]sfFxL 6';sf] a[l¢ cGt/d'vL eO{ 
cfn'bfgf leq k|j]z u5{ / cfn'bfgf leqg} dl;gf] cfn'bfgf kmNb5 / dfpcfn'bfgf km'6g ;Sb5 
-lrq g+ @#_ . ;'if'Kt cj:yf nDAofpg k|of]u ul/g] /;fogaf6 klg of] cj:yf slxn]sfFxL 
b]lvG5 . plrt tfkqmddf e08f/0f ug'{ g} o:tf] ;d:ofsf] ;dfwfg xf] .
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-(_ lrlnu+ tyf lk|mlhu+ O{Gh'/L (Chilling and freezing injury)

sd tfqmddf cfn' vGg] tyf e08f/0f ug]{ sfo{ ljif]zul/ @ l8lu| ;]= tfkqmd eGbf sd tfkqmddf 
e08f/0f ubf{ cfn'sf bfgdf -tGt'df_ /x]sf] kfgL hDg uO{ kl5 cfn' bfg s'lxg] tyf ;8g] uNg] 
x'G5 -lrq g+ @$_ . slxn]sfFxL g]kfndf l;t e08f/df  e08f/0f ul/Psf] cfn'df of] ;d:of 
b]lvPsf] 5 .

-!)_ vf]s|f] d'6' (Hallow heart)

;fwf/0ftof 7"nf cfn'df vf]s|f] d'6' b]vfkb{5 . aflx/af6 s]xL ePsf] h:tf] b]lvb}g t/ cfn'nfO{ 
sf6]/ x]/]df leq aLrdf vf]s|f] ePsf] ;tx v}/f] b]lvG5 -lrq g+ @%_ . cfn'sf] u]8f w]/} 7"nf] 
kfg]{ lsl;dn] dnvfbsf] k|of]u cfn'af]6sf] b'/L a9L ePdf jf cfn' l9nf] u/L vGgfn] of] ljsf/ 
pTkGg x'G5 . l7s dfqfdf dnvfbsf] k|of]u, plrt b'/Ldf cfn' /f]kfO{  / l7s ;dodf cfn' 
vGgfn] vf]s|f]kgfnfO{ sd ug{ ;lsG5 . 

!!_ cfn' leq v}/f] bfu (Internal Brown Spot)

cfn'sf] u'bLsf] aLr 7fFp 7fFpdf s]xL sf]ifx¿ d/]/ ;'s]sf] h:tf] eO{ v}/f]  bfu 5l/Psf] b]lvG5 
t/ v}/f] kLkrSs]df h:t} ;~rf/tGt'df oL bfu b]lvb}gg\ -lrq g+ @^_ . cfjZostf cg';f/ 
j/fj/ l;+lrt gePsf] anf}6] df6f]df of] las[tL b]vf kb{5 / o:tf cfn'af6 pd|]sf af]6 klg b'j{n 
x'G5g .
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cfn' e08f/0f

cfn'v]tLsf] ljsf;df ljleGg ;d:ofx¿ dWo] aLpcfn'', vfg] cfn' tyf k|zf]wg ug]{ cfn' e08f/0f 
Pp6f 7"nf] ;d:of /x]sf] 5 . Psflt/ aLpcfn'' hf]ufpg sl7gfOn] ubf{ aLp dxFuf] kg]{, z'4 aLp 
pknAw gx'g] x'G5 eg] csf]{tkm{ vfog tyf k|z]wg cfn'df e08f/0fsf] cefjn] ubf{ ef/taf6 
dxFuf]df sd;n cfn' cfoft x'g] u/]sf] 5 . xfn a9\bf] zx/Ls/0f, cf}Bf}lus/0f / k|zf]lwt a:t'sf] 
dfun] ubf{ cfn' e08f/0fsf] cem a9L cfjZos x'g cfPsf] 5 . cfn' e08f/0fsf d'Vo p2]Zox¿ 
lgDg 5g\ . 

!_ vfg] tyf k|zf]lwt cfn' 

• cfn'nfO{ rfpl/P/, 6';fP/ cyjf s'x]/ ;8/ tf}n 36\g glbg] . 
• cfn'nfO{ /f]uJofwLaf6 /Iff ug]{ . 
• cfn'df 6';f cfpg glbg] jf /f]Sg] . 
• kfSg] u'0f tyf :jfbdf 3l6ofkg cfpg glbg] . 
• cfn'nfO{ nfdf] cjlw;Dd pkef]u of]Uo agfpg] . 
• vGg]a]nfdf ;:tf] d"Nodf ljqmL ug'{kg]{ ;d:of ;dfwfg ug]{ . 
• cf}Bf]lus sRrf kbfy{sf] ¿kdf k|of]u ug{ cfn'df cfjZos u'0fx¿ sfod /fVg] .

@_ aLpcfn'

• aLpcfn''sf] :j:ytf tyf pd|g] zQmL sfod /fVg] . 
• /f]Kg] a]nf;Dddf aLpdf pko'Qm u'0fx¿ sfod /fVg] tyf ljsf; ug]{ . 
• aLpcfn''nfO{ /f]u, ls/faf6 ;'/lIft /fVg] jf arfpg] .

e08f/0f ul/Psf] cfn'df x'g] ljleGg k|lqmofx¿

e08f/0f ul/Psf] cfn'sf lg/Gt/ rfln/xg] ef}lts tyf /f;folgs k|lqmofx¿n] ubf{ cfn'sf] 
cj:yf, u'0f tyf tf}ndf jf+l5t cyjf cjf+l5t c;/x¿ kl//x]sf x'G5g\ . e08f/0fsf] p2]Zo 
cg'?k cfn'df x'g'kg]{ u'0f sfod /fVg log} k|lqmofx¿nfO{ lgoGq0f ug'{ cfjZos 5, h'g d'Vo¿kdf 
lgDgadf]lhd 5g\ .

!_ ;'if'Ktfj:yf / o;sf] ;dfKtL

;fwf/0ftof cfn' vlg;s]kl5 s]xL dlxgf;Dd cfn'sf cfFvfx¿af6 6';f lg:sb}gg\ cyf{t cfn'df 
ljBdfg a[l4 cj/f]ws /;fogn] ubf{ cfn' ;'if'Ktfj:yfdf /xG5g\ . ;'if'Ktfj:yfsf] cjlw ;dfKt 
eO;s]kl5 plrt tfkqmdf -$ l8u|L ;] eGbf a9L_ 6';fsf] a[l4 x'Fb} hfG5 / Zjf;k|Zjf; lqmof t]h 
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x'g yfNb5 . of] cj:yf cfn'sf] hft, cfn' l5KkLPsf] jf gl5KkLPsf], afnL nufPsf] cjlwdf 
tfkqmd l:ylt, e08f/0fsf] tfkqmd, cfn'sf] /f]uJofwL tyf rf]6k6s cflbdf lge{/ x'G5 . of] 
cj:yf vf;u/L cfn'sf ;'if'Ktfj:yf Abscisic acid / giberellic acid sf] ;Gt'ngdf e/kb{5 . 
cfn'nfO{ @) l8u|L ;] ;Dd # xKtf /fVbf ()Ü bfgdf # ld=ld 6';f b]lvG5 eg] ;'if'Ktfj:yf k"/f 
ePsf] dflgG5 . cfn'sf] ;'if'Ktfj:yfnfO{ ICP, CIPC -phf{ eGg] cf}iflw_ sf] k|of]u ul/ nDafpg 
;lsG5 t/ o:tf cfn' lapsf] nflu k|of]u ug{ ;lsFb}g .

@_ Zjf;–k|Zjf; lqmofdf a[l¢

lhjg k|s[of cg'?k e08f/0fdf /flvPsf cfn'sf bfgfn] klg afFRgsf] nflu Zjf; km]g'{kb{5 . 
pknAw cS;Lhg / tfkqmdsf] l:ytL cg';f/ cfn'df Zjf;k|Zjf; ;+rfng eO/x]sf] x'G5 . 
cfn'df ePsf] :6fr{ u'nLof] kbfy{df kl/0ft e}/x]sf] x'G5 . ;f]xL u'nLof] kbfy{ cS;Lhg;Fu ldNb5 
/ o; qmLofaf6 tfk, kfgL / sfj{g8fOcS;fO8sf] pTktL x'G5 . Zjf;k|Zjf; lqmofnfO{ sd kfg]{ 
Joj:yf gePdf e08f/0fsf] tfkqmd cem a9\g uO{ kfgL afkmLP/ p8\g] qmd tLa| x'Fb} hfG5 . Zjf;–
k|Zjf; lqmof sd ug{sf] nflu e08f/0fsf] pko'Qm tfkqmd @–$) ;] dflgG5 . t/ otL sd tfkqmddf 
vfog cfn' e08f/0f ubf{ cfn'df u'nLof]kgf a9\g u} u'0f:t/df x|f; cfpF5 . To;}n] cfn'sf] k|of]u 
cg';f/ ljleGg tfkqmddf cfn' e08f/0f ug'{kb{5 . aLpsf] nflu @–$) ;]=, vfog cfn'nfO{ $–^) 
;], lrK; agfpg &–!)) ;]= / k|m]Grk|mfO{sf] nflu %–*) ;]= df e08f/0f ug{ l;kmfl/; ul/Psf] 5 . 
cfn'df ePsf] kfgL @) ;] eGbf sd tfkqmddf hDg] / cfn'sf] /+usf] ljs[lt cfpg] x'Fbf #) ;] 
tfkqmd eGbf sddf /fVg x'b}g .

#_ kfgL jfikLs/0f eO{ cfn'bfgf rfp/L kg'{

cfn'df s/La *) k|ltzt kfgL x'G5 / cfn' e08f/0fdf x'g] Ifltsf] *)Ü eGbf a9L gf]S;fg bfgfsf] 
kfgL jfikLs/0f eP/ hfgfn] x'G5 . t;y{ e08f/0fdf xfjf ;'Vvf x'g glbg ()Ü eGbf a9L ;fk]lIfs 
cfb|tf / %) ;]= eGbf sd tfkqmd /fVg'kb{5 . afikLs/0f sd ug{ jfo';~rf/sf] plrt Joj:yf 
ug]{, l5KkLPkl5 dfq cfn' vGg], bfgf /fd|f];Fu curing u/]/ dfq e08f/0f ug'{kb{5 . cfn'sf] 
k|ltPsfO{ ;txaf6 l5KkLPsf], af]qmf, sf6LPsf] 7fpF / 6';faf6 qmdzM !M#))M!)) sf] cg'kftdf 
kfgLsf] kl/df0f aflkmP/ p8\5 . tLa| Zjf;–k|Zjf; lqmofaf6 pTkGg tfkn] ubf{ kfgL aflkmP/ hfFbf 
tf}nsf] % Ü eGbf a9L hlt{ uPdf cfn'sf] kfSg] u'0f tyf :jfbdf c;/ kb{5 . -v}/uf]nL, @)#&_ . 
gl5KkLPsf], v'OlnPsf], sf6LPsf], /f]u nfu]sf], tyf 6';fPsf] cfn'df afkm afxL/Lg] ;tx a9L 
x'ghfFbf kfgLsf] dfqf l56f] x|f; eO{ cfn' rfF8} rfpl/G5 .
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$_ /f]u tyf ls/fsf] k|sf]k

/f]u tyf ls/fsf] cfqmd0fn] ubf{ klg e08f/df k|z:t gf]S;fg x'g ;Sb5 . cfn' e08f/0f ug]{ 
;dodf s]xL dfqfdf dfq /f]u ePdf klg e08f/0fdf Jofks a[l4 eO{ gf]S;fg k'¥ofpF5g\ . e08f/0fdf 
nfUg] d'Vo /f]ux/mdf lunf] ;8g, v}/f] lkkrSs] -a|fpg /6_, ;'Vvf ;8g / Basal end rot 5g eg] 
d'Vo ls/fdf cfn'sf] k'tnL, / cw{ ljQ] ls/f x'g\ . oL ls/fn] l;t e08f/0fdf c;/ ug{ ;Sb}{gg 
t/ e08f/0faf6 lg:s]kl5 k"mn k'gM ls/fdf kl/0ft eO{ IftL k'¥ofpF5g\ . o;af6 5'6sf/f kfpg 
df6f] lr;f] ePsf] ;dodf cfn' gvGg], vGbf rf]6k6s gug]{ / tfkqmd !)) ;]= eGbf sddf cfn' 
e08f/0f ug'{kb{5 .

cfn' e08f/0fsf tl/sfx¿

g]kfndf ljljw xfjfkfgL ePsf] sf/0fn] ubf{ 7fpF cg';f/ cfn' pTkfbg / e08f/0f ;do tyf 
tl/sfdf km/s kb{5 . pRr kxf8L If]qdf -@))) ld= eGbf dfyL_ lr;f] xfjfkfgL / 5f]6f] e08f/0f 
cjlw x'g] x'Fbf cfn' cGg ;/x esf/Ldf e08f/0f ubf{ klg /fd|} x'G5 . htL tn emb}{ uof] ptL cfn' 
e08f/0fdf sl7g x'Fb} hfG5 . dWo kxf8df $–% dlxgf / t/fO{{df # dlxgf eGbf a9L ;fwf/0f 
cj:yfdf e08f/0f ug{ ;ls+b}g . 7fpF cg';f/ ljleGg e08f/0f tl/sf lgDgfg';f/ 5g\ .

s_ k/Dk/fut tl/sf M
!_ esf/Ldf cfn' e08f/0f M

pRr kxf8L If]q -@$)) ld= eGbf dfyL_ %–^ dlxgf ;Dd esf/Ldf cfn' /fvL e08f/0f ul/G5 . 
cfn' /fVg] esf/L a9L hfnLbf/ ePdf, To;sf] uf]nfO{ w]/} 7"nf] gePdf, w'jfF tyf cfuf]sf] tftf] 
gcfpg] 7fpFdf esf/L /flvPdf cfn'df 6';f gcfpg] / rfp/Lg] ;d:of sdx'G5 . o; If]qdf cfn' 
ebf}–c;f]h b]lv r}q÷a}zfv ;Dd e08f/0f ul/G5 . ;fgf esf/L / xfjf v]Ng] ePdf @))) 
ld= ;Dd klg /fd|};Fu o; tl/sf cg';f/ c+Wof/f]df vfog cfn' e08f/0f ul/G5 t/ aLp cfn' 
pHofnf]df /fVg' kb{5 . 

@_ af/Ldfg} e08f/0f ug]{ tl/sf

pRr kxf8L If]qdf cfn' vGg] ;do ;fpg–ebf} ePtfklg s]xL s[ifsx¿n] ;dodf g} cfn' gvlg 
sflt{s b]lv k'; ;Dd cfn' vGg] ub{5g\ . plrt e08f/0fsf] c;'ljwf, ;dodf cfn' vGg gEofOg], 
e08f/0f ug{] 7fpFsf] cefj, HofdLsf] cefjsf sf/0f d+;L/–k';df cfn' vgL ;f]em} af/Laf6 cfn' 
ljqmL ug]{ ul/G5 . lkmlnlkG;df ul/Psf] Ps kl/If0f glthf cg';f/ pRRfkxf8df ;fpgsf] ;§f 
d+;L/df cfn'vGbf @%=#Ü pTkfbg 36]sf] kfOPsf] 5 t/ ;fpgdf vgL d+;L/;Dd e08f/0f ubf{ 
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hDdf !@–!%Ü dfq gf]S;fg x'g] kfOPsf] 5 . o;/L af/Ld} e08f/0f ubf{ bfgfsf] aflx/L u'0f:t/df 
sdL cfpg] / aLpsf] u'0f:t/ klg TotL /fd|f] gx'g] x'g;S5 . t/ o:df g]kfndf cWoog cg';Gwfg 
ePsf] b]lvFb}g . 

#_ vfN6f]df cfn' e08f/0f 

pRrkxf8L If]q hxf kfgL sd kb{5 To:tf] 7fpFdf hldgd'gL vfN6f]df klg cfn' e08f/0f ug]{ ul/G5 . 
o;/L cfn' e08f/0f ubf{ ;j{k|yd cfjZos cg';f/sf vfN6f vgL cf]efgf] kf/]kl5 vfN6f]df v/, 
kftklt+u/ cf]5\ofO{ To;dfyL cfn' /fvL k'g df6f]n] k'l/G5 . vfN6f]df kfgL k:g glbg cfjZos 
Joj:yf ldnfO{G5 . o;/L e08f/0f ul/Psf] cfn' tfkqmd a9\g' cl3 kmfNu'0f–r}qdf g} lgsflnG5 . 

$_ y'k|f]df cfn' e08f/0f

of] klg pRr kxf8L / sd kfgLkg]{ If]qdf cfn' e08f/0f ul/g] ;aeGbf ;:tf] / ;lhnf] tl/sf xf] . 
hxfF tfkqmd %–!)) ;]= x'G5 To:tf] 7fpFdf cfn'nfO{ !=%–# ld= prfO{{sf] y'k|f] agfO{ To;dfyL 
5\afnL / df6f] jf Knfli6sn] 5f]kL e08f/0f ug'{kb{5 . xfjf ;~rf/sf] nflu kfO{k /fvL e08f/0f 
ubf{ e08f/0f leqsf] sfa{g8fO{cS;fO{8, tftf]kgf aflx/ cfpg] / lr;f]kgf tyf cS;Lhg leq 
hfg] x'Fbf e08f/0fdf sd gf]S;fgL x'G5 . 

v_ dw'/f] k|sfzsf] l;4fGtdf cfwfl/t aLpcfn'' e08f/0f

lr;f] tfkqmdsf] abnfdf dw'/f] k|sfzdf aLpcfn'' e08f/0f u/L grflxFbf] ¿kdf a9\g] 6';fx¿nfO{ 
lgoGq0f u/L aLpcfn''nfO{ e08f/0f ug]{ tl/sfg} dw'/f] k|sfzsf] l;4fGt xf] . o; l;4fGt cg';f/ 
s[ifsx¿n] cfkm"nfO{ ;lhnf] x'g] s'g} k|sf/sf] e08f/0fdf aLpcfn'' e08f/0f ug{ ;Sb5g\ . 
s[ifsx¿n] k/Dk/fb]lv 8f]sf], k]?Ëf], sf7sf] afs; tyf tVtfx¿df cfn' e08f/0f u/]sf] kfOG5 
t/ o;af/] cg';Gwfg tyf lj:tf/ ug]{ sfo{ ;g\ !(&) sf] dWob]lv dfq eof] . o;} l;4fGtdf 
cfwfl/t /li6s :6f]/df cfn' e08f/0f ug{ ;g\ !(&& df /fli6«o cfn'afnL ljsf; sfo{qmddf 
/li6s :6f]/sf] gd"gf agfOPsf] lyof] . /li6s :6f]/ jf dw'/f] k|sfzdf cfn' e08f/0f ubf{ c+Wof/f]df 
e08f/0f u/]sf] eGbf a9L pTkfbg x'g] s'/f k|dfl0ft eO;s]sf] 5 .

u_ /li6s :6f]/df cfn' e08f/0f

pHofnf] / xfjfsf] ;~rf/ x'g] u/L aLpcfn'' e08f/0f ug{ :yfgLo ;fdfu|Lx¿af6 agfO{sf] aLpcfn'' 
e08f/0f 3/nfO{ g} /li6s :6f]/ elgG5 . ;fwf/0ftof e08f/0f 3/leq tVtf hldgaf6 sDtLdf 
klg ! lkm6 prfO{{ / s/La @) ;]=dL= sf] km/sdf cfjZos ;+Vofdf tVtfx¿ agfOG5g\ . tVtfx¿ 
agfpFbf km\Nofs 6Dd ldNg] u/L g/fvL aLrdf !–@ ;]=dL= vfnL 7fpF 5f]8\g'kb{5 . /li6s :6f]/df 
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cfn' e08f/0f ubf{ k|z:t k|sfz (Diffused light) / /fd|f] xfjfsf] ;~rf/ x'g] 7fFp x'g'kb{5 . 
k|sfzn] aLpdf nfdf, dl;gf / ;]tf 6';f cfpg glbO{ 5f]6f], df]6f] / alnof] tyf hflto u'0f 
cg';f/sf] /Ë ePsf] 6';f cfpg d2t  ub{5 . h:sf] sf/0f cfn' rfp/L k/]/ x'g] gf]S;fgL sd 
x'G5 . e08f/0fdf clS;hgsf] sdL / a9L tfkqmd ePdf cfn'sf] u'bL g/d e} sfnf] x'G5 / al9 
cfn' vf]qmf] x'g hfG5 ;fy} xfjfsf] ;~rf/ /fd|f] gePdf Zjf;k|Zjf; lqmofdf c;/ k'Ub5 jf 
clS;hgsf] sdL x'g hfG5 t;y{ e08f/0f tfkqmdnfO{ a9\g glbg lr;f] tyf tfhf xfjfsf] ;~rf/ 
x'g e]G6Ln];gsf] Joj:yf ldnfpg'kb{5 . olb e08f/0fdf xfjf ;'Vvf ePdf jf tfkqmd a9L ePdf 
6';fsf] a[l4sf] ;fy} cfn'af6 kfgL aflkmP/ p8\g] lqmof a9L e} cfn' rfp/Lg yfNb5 .

3_ l;t e08f/0f

nfdf] ;do;Dd / uld{ 7fpFdf cfn'nfO{ l;t 
e08f/0f leq e08f/0f ug'{kb{5 . of] e08f/ 
3/ aflx/L jftfj/0fsf] k|dfj gkg]{u/L lgdf{0f 
ul/Psf] x'G5 / cfGtl/s jftfj/0fnfO{ lr;f] 
kfg]{ oGqåf/f lgoGq0f ul/Psf] x'G5 . k|lt d]=6= 
cfn' e08f/0fsf] nflu *)–!)) lsnf] Sofnf]/L 
k|lt306f lr;f] kfg{ ;Sg] Ifdtf ePsf] oGqsf] 
cfjZostf x'G5 . ljleGg pkof]u ug]{ cfn'nfO{ ljleGg tfkqmddf e08f/0f ug{ ljsl;st 
b]zx¿df leGbfleGb} sf]7fx/m x'G5g t/ g]kfndf eg] vfog tyf aLpcfn' b'j} Ps} 7fpFdf e08f/0f 
ul/G5 . o:tf] e08f/0f leq tfkqmd @–$) ;] / ;fk]lIfs cfb|tf *)–()Ü sfod ul/Psf] x'G5 . 
of] tfkqmddf cfn'sf] Zjf;k|Zjf; lqmof em08} aGb ePsf] x'G5 / /f]uJofwL klg km}ng ;Sb}gg . 
g]kfndf ;j{k|yd @)#) ;fndf !^)) d]=6 Ifdtf ePsf] sf]lxg'/ l;t e08f/ sf7df8f}+df :yfkgf 
ePsf] lyof] . l;t e08f/0fdf leq /flvPsf cfn'df lrgLsf] dfqf a9L x'g]x'Fbf vfog tyf 
k|zf]wgsf nflu pko'Qm x'Fb}gg\ . l;t e08f/0fdf /flvPsf] cfn' lgsfn]/ n}hfg' cl3 cfn'nfO{ 
v'nf 7fpFdf @ lbg;Dd lkmFhfP/ ;'sfP kl5 dfq n}hfg' k5{ / /f]Kg' eGbf @)–#) lbg klxn] sf]7fdf 
lkmFhfO{ 6';f cfPkl5 dfq /f]Kg'kb{5 .

e08f/0f leq cfn' /fVg] tl/sf

cfn'nfO{ y'k|f] kf/]/, esf/L, tVtf, 6f]s/L tyf af]/fdf u/L e08f/0fsf] tl/sf / 7fpFsf] xfjfkfgL 
cg';f/ e08f/0f ug{ ;lsG5 . ;fwf/0f lsl;dn] cfn' y'kf/L e08f/0f ubf{ n]sfnL If]qdf cfn'sf] 
y'k|f]sf] rf}8fO{ @—@=^% ld6/  / prfO{{ To:sf] cfwf /fVg'kb{5 . Gofgf] 7fpFdf y'k|f]sf] rf}8fO{ ! ld6/ 

/li6s e08f/df aLpcfn' e08f/0f
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eGbf sd / nDafO{ OR5f cg';f/ ug{ ;lsG5 . cfn'sf] y'k|f] hldgaf6 %) ;]=dL= dfyL sf7sf] 
6f+8L dfly agfpg' k5{ / y'k|f] dfyL !)) ;]=dL= vfnL 7fpF x'g'kb{5 . af]/fdf /fvL e08f/0f ubf{ 
af]/fsf] rfª w]/} cUnf] x'g' x'Fb}g / b'O{{–b'O{{ af]/fsf] rfª kl5 jfo' ;~rf/sf] nflu af6f] 5f]8\g'kb{5 .

/li6s e08f/df aLpcfn'' e08f/0f

g]kfnsf] b'O{{ ltxfO{ If]q kxf8} kxf8n] cf]u6]sf] 5 . hxfF oftfoftsf] c;'ljwfsf] sf/0f cfn' cf];f/ 
k;f/df ;d:of x'g' :jefljs} xf] . csf]{ tkm{ cfn' v]tLdf 7"nf] kl/df0fdf aLpsf] cfjZosQf 
x'g] -!%)) b]lv @))) s]lh k|lt x]S6/_ ePsf]n] ljz]if ul/ ;d'Gb| ;tx b]lv !*)) ld= b]lv 
@%)) ld= ;Ddsf] prfO{{ ePsf] kxf8L If]qx¿df aLpcfn' e08f/0fsf nflu /li6s e08f/ pko'Qm 
dflgG5 . o;sf l;4fGtx¿nfO{ Wofgdf /fv]/ :yfgLo xfjfkfgLsf] cg's'ntfnfO{ cfwf/dflg 
lgdf{0f u/]df !%)) ld= ;Ddsf] prfO{{df klg /li6s e08f/x¿ lgdf{0f ug{ ;lsg] b]lvG5 . aLpcfn' 
pTkfbg ;d"xx¿n] pTkfbg u/]sf] pRr u'0f:t/o'Qm aLpcfn' -d"n aLp / k|df0fLt aLpcfn'_ /li6s 
e08f/df /fVg] Joj:yf ldnfpg' kb{5 eg] pGgt aLpcfn' /l:6s e08f/sf] l;4fGtnfO{ cfwf/ 
dflg k|To]s s[ifsx¿n] cf–cfˆgf] 3/dfg} e08f/0fsf] Joj:yf ldnfpbf pko'Qm x'G5 h;nfO{ 
vfog cfn' pTkfbgsf nflu cfkm}n] k|of]u ug{ jf a]Rg ;lsG5 .

/li6s e08f/df e08f/0f ul/Psf] aLpcfn' sd rfp/L kg]{, 5f]6f, df]6f / xl/of] 6';fsf] ljsf; x'g], 
;Dk"0f{ jf w]/} h;f] cfFvfx¿af6 6';fx¿ cfpg] ePsf]n] To:tf] aLpcfn' /f]Kg pko'Qm x'g'sf ;fy} 
pTkfbgdf ;d]t a[l4 ePsf] kfOPsf] 5 .  

aLpcfn' e08f/0f ug{ :yfgLo ;fdfu|Laf6 agfOPsf] ;fwf/0f aLpcfn' e08f/0f 3/nfO{ g} /li6s 
e08f/ elgG5 . g]kfndf ;j{k|yd /li6s e08f/sf] gd"gf /fli6«o cfn'afnL ljsf; sfo{qmd 
v'dn6f/df ;g\ !(&& df agfOPsf] lyof] . 

!=e08f/0fsf] p2]Zo

cfn' e08f/0f ug'{sf] d'Vo p2]Zo eg]sf] cfn'sf] u'0f / kl/df0f b'j}sf] ;+/If0f ug'{ xf] . aLpcfn' 
e08f/0f ug'{sf] p2]Zo cfn'nfO{ rfp/LP/, nfdf] 6';f cfP/ cyjf s'x]/ ;8]/ tf}n 36\g glbg], cfn' 
/f]Kg] cjlw;Dd aLpcfn'nfO{ :j:y /fVg], pd|g] zlSt sfod /fVg] tyf e08f/0f cjlwdf /f]u 
Joflwaf6 arfpg] xf] .

@= /li6s e08f/sf] l;2fGt
s_ d'w'/f] k|sfz

dw'/f] k|sfzdf aLpcfn'' e08f/0f u/L cfn'df grflxbf] ¿kdf a9\g] 6';fx¿nfO{ lgoGq0f u/L 
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aLpcfn'nfO{ ;'/lIft e08f/ ug]{ l;4fGt g} dw'/f] k|sfzsf] l;4fGt xf] . o; l;4fGt cg';f/ 
aLpcfn'' e08f/0f ug{sf nflu s'g} Ps lglZrt l8hfOg x'g' k5{ eGg] s'g} h?/L 5}g . t;y{ 
s[ifsnfO{ kfos kg]{ s'g} klg k|sf/sf] e08f/0fdf dw'/f] k|sfzsf] l;4fGt ckgfP/ aLpcfn'' 
e08f/ ug{ ;lsG5 . 

dw'/f] k|sfzdf aLpcfn'' e08f/0f ug]{ rng w]/} klxn] b]lv g} sxL st} rln cfP klg o;af/] 
cg';Gwfg Pj+ lj:tf/ ug]{ sfo{ ;g\ !(&) sf] dWo b]lv dfq eof] . clxn] cfP/ dw'/f] k|sfzdf 
e08f/ ul/Psf] aLpcfn''n] c+Wof/f]df /flvPsf] aLpsf] t'ngfdf a9L pTkfbg lbg ;Sg] s'/f k'li6 
eO;s]sf] 5 . dw'/f] k|sfzsf] l;4fGtsf] cfwf/df aLpcfn'' e08f/0f ubf{ k|sfzsf] d'Vo e"ldsf  
/xG5 . aLpcfn'' e08f/0f ug]{ 7fpFdf k|z:t dfqfdf pHofnf] t/ ;f]em} 3fd gkg]{ Joj:yf ul/g' 
kb{5 . k|sfzn] ubf{ aLpcfn'df nfdf, dl;gf, ;]tf 6';fx¿ cfpg glbO{ 5f]6f], df]6f], alnof] tyf 
hftLo u'0f cg';f/ /ª ePsf] 6';fx¿sf] ljsf;df d2t k'¥ofpF5, h;sf] sf/0f cfn' rfp/L k/]/ x'g] 
gf]S;fgLdf lgs} sdL cfpFb5 . e08f/0f ul//fv]sf] aLpcfn'df olb ;]tf], dl;gf] 6';fx¿ cfPdf 
e08f/0f leq k|sfz gk'u]sf] eGg] s'/f hgfpF5 . To;sf/0f aLpcfn' e08f/0f ubf{ Psgf;n] ;a} 
cfn'sf bfgfx¿df k|z:t k|sfz -t/ ;f]em} 3fd kg]{ u/L xf]Og_ k'¥ofpg] Joj:yf ul/g' kb{5 .

v_ xfjfsf] ;~rf/ -e]lG6n];g_M

/li6s e08f/df aLpcfn' e08f/0f ubf{ 
xfjfsf] ;~rf/sf] /fd|f] Joj:yf ldnfpg' clt 
h?/L 5 . lsgeg] cfn'sf] bfgf hLljt j:t' 
ePsf]n] e08f/0f cj:yfdf /xFbf Zjf;k|Zjf; 
lqmof ul//x]sf] x'G5 . Zjf;k|Zjf; lqmofsf] 
nflu clS;hgsf] h?/L kb{5 . t;y{ e08f/0fdf 
tfkqmdnfO{ a9\g glbg lr;f] tyf tfhf xfjfsf] 
;~rf/ Joj:yf ldnfpg' cfjZos  kb{5 . 

cfn' e08f/0f ubf{ e08f/0fdf plrt afo' ;~rf/sf] Joj:yf ldnfpg' kb{5 . :jf; k|:jf;sf 
sf/0f e08f/0fdf tfkqm d a9\b} hfG5, h;nfO{ lgoGq0f ul//fVg jfo' ;~rf/sf] Joj:yf ldnfpg' 
clt h?/L x'G5, h;n] cfn'df pTkflbt tfk aflx/ km\ofFsL e08f/0fsf] tfkqmd a9\g lb+b}g . cfn' 
e08f/ leq clS;hg pknJw u/fpg, lr;f] / tfhf xfjfsf] ;~rf/ eO/x'g cfjZos 5 . lr;f] 
xfjf u?+uf] eO{ tn lt/ /xg] tyf xfjf tft] kl5 xn'sf eO{ dfly lt/ hfg] x'Fbf cfn' e08f/0fsf] tn 
/ dfly b'j} tkm{ EoflG6n]zgsf] Joj:yf ldnfpg' kb{5 . o;f] ubf{ lr;f] xfjf tnsf] EoflG6n];gaf6 

/li6s e08f/df aLpcfn' e08f/0f
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e08f/0fdf k:g] / cfn' bfgfsf] Zjf;k|Zjf;n] ubf{ tft]sf] tftf] xfjf dflynf] EoflG6n]zgaf6 
aflx/ hfg] k|lqmof lg/Gt/ ¿kdf rln/xG5 . h;n] ubf{ e08f/0fdf tfkqmd a9\g kfpFb}g . 

u_ tfkqmd

e08f/0fdf tfkqmd sd ug{sf] nflu e/;s sd 3fd kg]{ jf pQ/tk{msf] kfvf]df pQ/tk{m df]xf]8f 
agfO{ /li6s e08f/ agfpg' kb{5 eg] /li6s e08f/sf] blIf0f / klZrd tk{m ?vx¿ /f]kL e08f/0fnfO{ 
5fofF lbg klg ;lsG5 . h;n] ubf{ tfkqmd 36\g hfG5, 6';fpg] qmd 9Lnf x'g uO{ cfn'sf] e08f/0f 
Ifdtf a9\g hfG5 .

cfn' e08f/0fdf tfkqmdn] dxTjk"0f{ :yfg v]Ng] x'gfn] cfn' e08f/0fsf] tfkqmd tyf cfn'sf] 
Zjf;k|Zjf; lqmofåf/f pTkGg x'g] yk tfkqmdsf] l:yltdf larf/ k'¥ofpg' kb{5 . Gofgf] tfkqmdn] 
ubf{ cfn'sf] zf/Ll/s k|lqmofx¿df tLa| kl/jt{g x'Fb} hfg] x'gfn] ;'if'Ktfj:yfsf] cjlw 5f]6f] x'g 
cfpF5, clg cfn'df l5§} 6';f cfpg z'? x'5 . t/ lr;f] xfjfkfgL ePsf] If]qdf Zjf;k|Zjf;df 
lzlyntf cfO{  ;'if'Ktfj:yfsf] cjlw nfdf] x'G5 / cfn' 6';fpg nfdf] ;do nfUb5 . 

3_ ;fk]lIfs cfb|tf

cfn'df *)Ü eGbf al9 kfgL x'G5 xfjfdf ePsf] kfgLsf] dfqf -;fk]lIfs cfb|tf_ sd ePdf 
-(%Ü eGbf sd_ cfn'df /x]sf] kfgL qmdzM p8\g yfNb5 / 36\b} hfG5 . kmn:j?k bfgf rfp/L 
kg'{sf] ;fy} 6';fpg] qmd klg tLa| x'G5 . cfn'sf] afkmsf] rfk (*Ü ;fk]lIfs cfb|tfsf] a/fa/ x'G5 . 
e08f/leq (@–(%Ü ;fk]lIfs cfb|tf sfod /flvPdf cfn'af6 yf]/} dfqfdf kfgL p8\b5 . h;n] 
ubf{ bfgf rfpl/g kfpFb}g .

ctM e08f/0fdf ;fk]lIfs cfb|tf cg's"n /fVg e'FOdf ;fgf ;fgf  s'nf -Sofgn_ agfO{ kfgL 
hdfpg ;lsG5 jf lehfOPsf] h'6sf af]/fx¿ kvf{ndf e'm08ofO{ /fVg ;lsG5 h;n] ubf{ ;fk]lIfs 
cfb|tf sfod eO{ cfn' rfpl/g / l56f] 6';fpgaf6 arfpg ;lsG5 .

#= /li6s e08f/ lgdf{0f 

;fwf/0ftof ^=% lkm6 nfdf], @=% lkm6 rf}8f / &=% lkm6 cUnf] e08f/0fleq % tVtfx¿ agfOPsf] 
e08f/ 3/df -cGbfhL %)) lsnf]_ aLpcfn'' e08f/0f ug{ ;lsG5 . ;fgf /li6s e08f/ agfpg 
nfut a9L nfUg] x'Fbf ;fgf vfn] /li6s e08f/x¿ Jofjxfl/s b]lv+b}gg\ . ctM 7"nf vfn] /li6s 
e08f/x¿ -%–!) 6g Ifdtf eGbf al9sf_ agfpg Jojxfl/s x'G5 . /li6s e08f/x¿ k|foM :yfgLo 
¿kdf pknAw x'g] ;fdu|Lx¿af6 dfq agfOg] x'Fbf TotL dx+uf] kb}{g . o:tf e08f/x¿ v/ jf cGo 
a9L tftf] gx'g] ;fdu|Ln] 5fpg] / rf/}lt/af6 k|z:t pHofnf] cfpg] / xfjfsf] ;~rf/ x'g ;Sg] 
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u/L lgdf{0f ug'{kb{5 . /li6s e08f/ agfpFbf dfly pNn]lvt dw'/f] k|sfzsf] l;4fGtdf cfwfl/t 
e08f/sf] nflu cfjZos cfwf/e"t s'/fx¿M, h:t}M– k|z:t k|sfz, /fd|f] xfjfsf] ;~rf/, sd 
tfkqmd, / (%Ü eGbf al9 ;fk]lIfs cfb|tf x'g] u/L /li6s e08f/sf] lgdf{0f ug'{ kb{5 .  /li6s 
e08f/ agfpFbf lgDg s]xL s'/fx¿df Wofg lbg'kb{5 M

• o:tf] e08f/3/sf] 5fgf 5\afnL, k/fn 3fF;n] 5fpg'kb{5 . ;se/ l6gsf] 5fgf /fVg' x'Fb}g . 
l6gsf] 5fgfn] e08f/ 3/ Gofgf] kfl/lbG5 . 

• k"/f e08f/ 3/nfO{ 9fSg] u/L 5fgf km/flsnf] agfpg' kb{5 . 

• e08f/ 3/ leq x/]s tVtf sDtLdf klg ! lkm6 prfO{{df x'g'kb{5 . 

• jiff{df cfpg] kfgLsf] afl56faf6 arfpg ;aeGbf tNnf] tVtf hdLgsf] ;tx eGbf sDtLdf 
klg ! lkm6 eGbf a9L prfO{df /fVg' plrt x'G5 . 

• ;Dej eP;Dd o:tf] k|sf/sf] aLpcfn' e08f/ 3/ ?vd'lg zLtn 5fofFdf agfpg' pko'Qm x'G5 . 

• sL/f tyf hGt' hgfj/x¿af6 arfpg o; k|sf/sf] e08f/ 3/ jl/kl/ dl;gf] hfnL nufO 
aLpcfn' ;'/lIft ug{ ;lsG5 .

$=e08f/0fdf k|efj kfg]{ tTjx¿

/li6s e08f/df e08f/0f ul/Psf] cfn'df ljz]if ¿kdf k|sfz, tfkqmd, xfjfsf] ;~rf/ /;fk]lIfs 
cfb|tfsf] d'Vo k|efj kg]{ ePtf klg o; cltl/Qm cfn'sf] u'0f:t/ / cj:yfsf ;fy} e08f/0fsf] 
cjlwn] klg 7"nf] k|efj kfb{5 .

cfn'sf] u'0f / cj:yf 

e08f/0f tl/sfsf] bIftf e08f/0f ul/g] cfn'sf] u'0f / cj:yfdf lge{/ /xG5 . e08f/0f ug{sf 
nflu cfn' v]tL k|ljlw, jftfj/0f, /f]uJoflw, vGg] ;do, vGbf af/L / cfn'sf] cj:yf, ;'sfpg] 
(curing), 5gf}6 ug]{ (grading), cfn'sf] hft, cfn'sf] ;fOh cflbn] cfjZos u'0f:t/df c;/ 
kf/]sf] x'G5 . /f]u nfu]sf], ls/fn] vfPsf], rf]6k6s nfu]sf jf af]qmf v'OlnPsf cfn' e08f/0f 
ubf{ e08f/0f cjlw sd x'g'sf ;fy} e08f/0fdf cfjZos u'0f:t/ sfod /fVg ;d]t sl7g x'G5 . 

e08f/0fsf] cjlw

g]kfnsf] pRr kxf8L If]q b]lv t/fO{{;Dd ljleGg xfjfkfgL tyf ef}uf}lns If]qdf cfn' v]tL ul/g] 
ePsf]n] cfn' /f]Kg] ;do, afnL cjlw / cfn' vGg] ;do klg km/s kb{5 . cfn' vGg] ;dosf] km/s 
cg';f/ To;sf] e08f/0f tl/sf / cjlwdf klg km/s kg{ cfpF5 . kxf8L If]q tyf t/fO{sf] t'ngfdf 
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pRr kxf8L cyf{t n]sfnL If]qdf lr;f] xfjfkfgLsf sf/0f nfdf] cjlw;Dd cfn' e08f/0f ug{ 
;lsG5 . t/ sd prfO{{ ePsf If]qx¿df a9L tfkqmd x'g] ePsf]n] cfn'sf] e08f/0f sl7g x'Fb} hfg] 
/ e08f/0f cjlw klg 5f]l6+b} hfg] x'G5 .

s[ifsx¿n] #–$ dlxgf ;Dd cfn' 3/}df lkmFhfP/ /fVg] u/]sf] kfOG5 . k|foM k"m;sf] 3/df afF;sf] 
drfg jf tVtfx¿ agfO cfn' lkmFhfP/ e08f/0f ubf{ e08f/0f cjwL s]xL a9fpg ;lsG5 . /flt 
lr;f] x'g] a]nfdf 9f]sf–em\ofn vf]n]/ /flv lbpF;f] aGb ug{ pko'Qm x'G5  .

IftL x'g glbg Wofg lbg'kg]{ s'/fx¿

cfn' vlg;s]kl5 ul/g] ljleGg sd{x¿sf] l;nl;nfdf cfn'df ljleGg k|sf/sf] Iflt ePsf] kfOG5 . 
cfn' vGbf cfn' sfl6g], cf];f/k;f/ jf cGo sfo{x¿ ubf{ af]qmf v'O{lng], cfn' km'6\g], rf]6k6s 
nfUg] h:tf IftLx¿ x'G5g\ . cfn'df o:tf k|sf/sf] Ifltx¿ x'g uof] eg] /f]u tyf sL/fx¿sf] 
cfqmd0fsf] ;+efjgf a9\g hfg], Ifltu|:t cfn'af6 kfgLsf] dfqf a9L gf]S;fg eP/ hfg] tyf 
Ifltu|:t cfn'sf bfgf cnu u/fpgsf] nflu cltl/Qm hgzlSQsf] vr{ x'g] h:tf ;d:ofx¿ pTkGg 
x'G5g\ . cfn'sf hftLo ljz]iftfx¿, v]tL ug]{ cj:yf tyf k|ljlwx¿ h:t} df6f], dnvfb tyf 
df};d, e08f/0fsf] cj:yf, e08f/0fdf cfn' /fVg] tl/sfx¿, cf];f/ k;f/ ubf{, nf]8 (Load) tyf 
cgnf]8 (unload) ug]{ k4ltx¿n] klg Ifltsf] k|sf/df km/s kf/]sf] x'G5 . t;y{, oL Ifltx¿af6 
aRgsf nflu ljz]if Wofg k'¥ofpg clt h?/L x'G5, h:tf] ls cfn'nfO{ e08f/0f ubf{ w]/} dflyaf6 
gemfg]{, cfn' cf];f/ k;f/ ubf{ cfn' /fVg] ;fdfu|Lx¿ g/d vfn] -h'6sf], Knfli6ssf] sfuhsf 
af]/f jf y}nL_ k|of]u ug]{, e08f/0fsf] Joj:yfsf] af/Daf/ larf/ k'¥ofO/fVg], cfn'sf] af]qmf /fd|/L 
l5lKkO ;s]kl5 dfq ;fgf] 7"nf] cfn' 5'§ofpg] h:tf sfo{x¿ ug'{kb{5 .

s'g} hLjf0f', sL6f0f' jf ls/faf6 cfqmd0f geP/ klg e08f/leq cg'ko'St jftfj/0f tyf cf];f/ 
k;f/ ubf{ ;fjwfgL gckgfpFbf cfn'sf bfgfdf zf/Ll/s k|lqmofdf u8a8L pTkGg eO{ ljleGg 
lsl;dsf ljs[ltx¿ k}bf x'g ;Sb5g\ .
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aLpcfn' pTkfbs ;d"x÷;+:yf kl/rfng

!= aLpcfn' pTkfbg ;d"x÷;+:yf—Ps kl/ro
!=!  e"ldsf

lautdf aLpcfn' pTkfbgsf] nflu ljleGg cfn' pTkfbg k|0ffnLx¿ nfu' ul/Psf] lyof] . tL 
k|0ffnLx¿sf] cf–cfˆg} ljz]iftf ePtfklg ltlgx¿nfO{ ;+~rfng u/fpg 7"nf] cfly{s tyf 
k|fljlws nufgL u/fpg k/]sf] x'gfn]  lg/Gt/tf kfpg ;s]g . kmn:j?k cfn' cg';Gwfg tyf 
ljsf; sfo{qmdn] lautsf sld sdhf]/LnfO{ s]nfO{ aLpcfn' pTkfbgsf] nflu æ;xefuL k|0ffnLÆ 
df cfwf/Lt æaLpcfn' pTkfbs ;d"x ÷;+:yfsf] cjwf/0ff cl3 ;f¥of] . h; cGt{ut cfn'v]tL 
x'g ;Sg] ;+efAo :yfgdf aLpcfn' pTkfbg tkm{ OR5's s[ifsx¿nfO{ kl/rfng u/L pgLx¿s} >f]t, 
;fwg / ;lqmo ;+nUgtfdf aLpcfn' pTkfbs ;d"x÷;+:yfsf] :yfkgfu/L aLpcfn' pTkfbg tkm{ 
pTk|]l/t u/fof] . ;f]xL adf]lhd xfn s]]xL aLpcfn' pTkfbs ;d"x÷;+:yfx¿ aLpcfn' pTkfbg tyf 
ljt/0fdf ;lqmo /x]sf 5g . 

!=@ aLpcfn' pTkfbg ;d"x÷;+:yf eg]sf] s] xf]  <

aLpcfn' pTkfbg ;d"x÷;+:yf eGgfn] cfn' v]tL x'g ;Sg] ;DefJo :yfgx¿df u'0f:t/o'Qm aLpcfn' 
pTkfbg u/L b]zdf laBdfg :j:y aLpcfn'sf] dfunfO{ s]xL xb ;Dd cfk'tL{ ug]{ nIo lnP/ To; 
:yfgsf OR5's s[ifsx¿ ;Ful7t eO{ pgLx¿s} >f]t, ;fwg / ;lqmo ;+nUgtfdf ;~rfng x'g] u/L 
ag]sf] ;d"xnfO{ hgfpF5 . o:tf ;d"xn] ;DalGwt lgsfo -lhNnf k|zf;g sfof{no jf ;xsf/L 
sfof{no_ af6 a}wflgstf k|fKt u/] kl5 ;+:yfdf kl/0ft x'g] ub{5g . 

!=# ;d"x÷;+:yfsf] cfjZostf lsg <

cfn' v]tL / aLpcfn' pTkfbg sfo{ a9L vrL{nf] x'G5 / o;af6 plrt k|ltkmn lngsf] nflu /f]kfO{ 
b]vL e08f/0f tyf To;sf] ljqmL ljt/0f ;Dd 7"nf] >f]t / ;fwgsf] cfjZostf kb{5 . h;n] ubf{ 
ax';+Vos u/La s[ifsx¿ o;df ;+nUg x'g] ;fx; ub}{gg\ . vf;u/L aLpcfn' pTkfbg ubf{ u'0f:t/df 
lgs} dxTj lbg'kg]{ / u'0f:t/ sfod ul/ aLpcfn' k|dfl0fs/0f jf oyfy{ ;+s]t kqsf] 6ofu nufP/ 
dfq ljqmL ljt/0f ug{sf] nflu a]nf a]nfdf ;DalGwt lgsfoaf6 k|fljlws ;xof]usf]] cfjZostf 
kg]{ ub{5, h'g JolQmut s[ifsnfO{ Joj:yfkg ug{ ;xh gx'g klg ;S5 .

o;/L aLpcfn' pTkfbg sfo{df ;xefuL s[ifsx¿n] aLpcfn' pTkfbg sfo{ k|efjsf/L ¿kdf 
;~rfng ug{ / To;af6 ;d'lrt kmfObf lng s[ifsx¿ ;Ful7t x'g cfj:os b]lvG5 . ctM 
s[ifsx¿sf] aLpcfn' pTkfbg k|ltsf] rfxgf / vfFrf]nfO{ ;d]6L plgx¿sf] cfjZostf plgx¿af6} 
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k"lt{ u/fpg aLpcfn' pTkfbg ;d"x÷;+:yfn] Pp6f k|efjsf/L e"ldsf v]Ng ;Sb5 . 

lsgeg]

• JolQmut s[ifseGbf ;d"x alnof] x'G5 / hf]lvdk"0f{ sfo{ ug{ ;Ifd x'G5 .

• ;d"x÷;+:yfdf a:gfn] c?;Fu d]nldnfksf ;fy sfd ug{ ;Dej x'G5 h;n] ubf{ PSn}n] 
ug{ g;Sg] sfd ;lhn};Fu k"/f x'g;S5 . h:t}M aLpcfn' k|dfl0fs/0f sfo{df, aLpcfn'sf] 
e08f/0fdf, ahf/ Joj:yfkgdf cflb . 

• ;d"x÷;+:yfdf a;]/ aLpcfn' pTkfbg ubf{ s[ifsx¿sf] k|ljwL kfngf, u'0f:t/ sfod ug]{ 
cflb pQ/bfloTjnfO{ hfu/0f u/fpF5 . pgLx¿sf] Pscsf{af6 ljleGg s'/f l;Sb} hfG5g\ . 
h;n] ubf{ k|To]s s[ifsdf ;Lksf] ljsf; x'Fb} hfG5 . 

• aLpcfn' pTkfbs s[ifsx¿sf] nflu aLp pTkfbg, aLpcfn' k|dfl0fs/0f jf oyfy{ 
;+s]t kq k¢tL nfu' ug{, e08f/0f / ahf/ Joj:yfkgdf cfOk/]sf ;d:ofx¿sf] ;fd'lxs 
;dfwfgsf] nflu aLpcfn' pTkfbg ;d"x÷;+:yfn] Pp6f ;fd'lxs ynf]sf] ¿kdf sfd ug{ 
;S5 .

• aLpcfn' pTkfbg ;d"x÷;+:yfdf sfo{qmd agfpbf s[ifsx¿ssf] ;xeflutf z'? b]lvg} 
lglZrt ePsf] x'Fbf To:sf] sfof{Gjog Jojxfl/s eO{ a9L k|efjsf/L x'g hfG5 . 

• s[ifsx¿n] pTkfbg u/]sf] u'0f:t/o'Qm aLpcfn' ax';+Vos s[ifs ;dIf k'¥ofpg aLpcfn' 
pTkfbg ;d"x÷;+:yf Ps ;Ifd dfWod x'g ;Sb5 . 

• ;Ifd aLpcfn' pTkfbg ;d"x÷;+:yfn] cfkm\gf] ;b:ox¿ nufot k|efa If]qsf s[ifsx¿nfO{ 
;d]6L cfjZos ;]jf / 6]jfsf] nflu ;DalGwt lgsfonfO{ cfjZos bjfj klg lbg ;Sb5 .

• aLpcfn' pTkfbg ;d"x÷;+:yf ;lqmo / ;Ifd x'Fb} uPkl5 ;d"xsf ;b:ox¿df Joj;flos 
;Lk a[l4 x'Fb} hfG5 .

• ;/sf/L, u}/;/sf/L If]qaf6 k|bfg x'g] ;]jf / ;x'lnotx¿ JolQmsf] t'ngfdf ;d"x dfkm{t a9L 
k|efjsf/L 9+uaf6 pkef]u ug{ ;Ifd x'g ;Sb5 . 

• ;d"x ;b:osf] gftfn] ;b:ox¿n] ;fd'xLs tj/n] nfe lng ;Sb5g\ . 
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@ aLpcfn' pTkfbg ;d"x÷;+:yfsf] ;+/rgf  / sfo{ laefhg
@=!  ;+/rgf / sfo{ laefhg

aLpcfn' pTkfbg ;d"x÷;+:yfsf] ;a}eGbf 7"nf] c+u ;fwf/0f ;ef x'G5 / oxL ;efn] sfo{sfl/0fL 
;ldltsf] u7g ub{5 . sfo{sfl/0fL ;ldltn] ;fwf/0f ;efsf] lgb]{zg cg';f/ ljleGg pk ;ldltsf] 
u7g tyf sfo{ laefhg u/L sfo{ ;~rfng ub{5 .

@=!=! sfo{sfl/0fL ;ldltsf] u7g / sfo{ laefhg 

sfo{sfl/0fL ;ldltsf] cfsf/ ;d"xdf ;b:ox¿sf] ;+Vof, ;d"xn] lnPsf] p2]Zo tyf sfo{df lge{/ 
ub{5 . / o;nfO{ lawfgn] k|i6\ofPsf] x'g' kb{5 . aLpcfn' pTkfbg tyf ljqmL ljt/0fsf] p2]Zo lnO{  
v]flnPsf] ;d"xx¿df & b]lv ( hgf ;Ddsf]  sfo{sfl/0fL ;ldlt pko'Qm x'g] b]lvPsf] 5 t/ ;d"xdf 
;b:o;+Vof  ;fgf] ePdf % hgf ;Ddsf] sfo{sfl/0fL ;ldlt u7g ug{ ;lsG5 .

sfo{sfl/0fL ;ldtLsf] agf}6 -% hgf_
cWoIf
;lrj

sf]iffWoIf
;b:oM k|fljlws

;b:oM ljlqm ljt/0f

sfo{sfl/0fL ;ldtLsf] agf}6 -( hgf_
cWoIf
pkfWoIf
;lrj

sf]iffWoIf
;b:oM k|fljlws

;b:oM ljlqm ljt/0f
;b:oM cfly{s

;b:oM k|rf/ k|;f/
;b:oM ;fwf/0f

kbflwsf/L s:tf] x'g' kb{5 <

sfo{sfl/0fL ;ldltsf] u7g ubf{ ;b:ox¿n] x/]s kbsf nflu pko'Qm JolQmsf] rog ug{ ljz]if 
Wofg lbg'kg]{ x'G5 . lsgsL ;d"xsf] ;kmntf P+j c;kmntfsf] g]t[Tj lbg] JolQmx¿df w]/} dfqfdf 
lge{/ x'G5 . h:t},  g]t[Tj lbg ;Sg], ;s[o tyf lgikIf, hg ;Dks{ ug{ ;Sg], d[b'efifL, ;xof]uL efjgf 
ePsf], g}ltsjfg, OdfGbf/ cflb u'0f ePsf] JolQm kbflwsf/Ldf lgo'lQm x'g' kb{5 . sf]iffWoIfdf 
n]vk9 ug{;Sg]] / n]vf /fVg ;Sg] JolQm 5fGg' kb{5 . ljifout sfo{sfl/0fL ;b:ox¿ h:t} 
k|fljlws, ljlqm ljt/0f, cfly{s / k|rf/ k|;f/ ;b:o ;DalGwt ljifodf cle?rL /fVg] ;b:o x'g' 
kb{5 . 
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aLpcfn' pTkfbs ;+:yf÷;d"x

aLpcfn' pTkfbg ;+:yf÷;d"x ;+rfng k|s[of

sfo{sfl/0fL ;ldtL -( hgf_

pk;ldltx¿

cfGtl/s n]vf kl/If0f ;ldtL

k|fljlws ljlqm ljt/0f cfly{s k|rf/ k|;f/

sfo{sfl/0fL ;ldtLn] pk;ldtLx¿ dfkm{t ;+:yf÷;d"xsf] jflif{s sfo{qmd agfpg]

jflif{s sfo{qmd ;fwf/0f;efdf k]zul/ kfl/t ug]{

;b:o s[ifsx¿ / pk;ldtL dfkm{t sfo{ ;+rfng ug]{ -aLp pTkfbg sfo{qmd_

sfo{sfl/0fL ;ldtL / pk;ldtLx¿ dfkm{t sfo{qmdsf] lgl/If0f / d"Nofª\sg ug]{

sfo{sfl/0fL ;ldtLsf] sfd st{Ao / clwsf/

—  ;d"x÷;+:yfn] ug'{kg]{ sfd ;d"x÷;+:yfsf] gfdaf6 u/fpg]  . 
—  d'n ;ldtLn] s'g} kbflBsfl/sf] kb aLrdf l/Qm x'g cfPdf d'n ;ldltsf ;b:ox¿dWo] 

dgf]lgt -lgo'QmL_ ug]{ .
—  pk ;ldltsf] u7g tyf sfo{ laefhg ug{] .
—  ljleGg pk–;ldltx¿sf] sfddf ;dGjo Nofpg] .
—  pk–;ldtLx¿n] u/]sf] sfo{x¿sf] sfdsf] d'NofÍg tyf cg'udg ug]{ .
—  ;d:of  / laafbx¿sf] ;dfwfg ug]{ .

cfGtl/s n]vf kl/If0f ;ldtL

btf{ ePsf ;d"x÷;+:yfnfO{ jflif{s n]vf kl/If0f u/fpg ;xof]u xf];\ eGg] p2]Zon] cfGtl/s n]vf 
kl/If0f ;ldtL÷;+:yfn] u/]sf] ;Dk"0f{ cfly{s sf/f]af/ / lx;fa lstfa Jojl:yt 9+un] kf/bzL{ 
agfO{ /fv]sf] 5 ls 5}g eGg] lgu/fgL ub{5 . o; ;ldtLdf # hgf ;b:o /xG5g\ . h;dWo] Pshgf 
;+of]hs x'G5 . o; ;ldtLsf] u7g ;wf/0f ;efn] ub{5 . 
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pk–;ldtLx¿sf] agf}6 

k|To]s pk–;ldlt # ;b:oLo x'G5 h;dWo] ! hgf sfo{sfl/0fLaf6 / @ hgf ;wf/0f  ;b:ox¿af6 
r'lgG5g\ . # hgf ;b:ox¿ dWo] ! hgf  ;+of]hs agfOG5  . 

-s_   k|fljlws pk–;ldlt 
s:tf] JolQmnfO{ k|fljlws pk – ;ldtLdf  ;+nUg u/fpg] < M

— v]ltkftLdf /fd|f] cg'ej ePsf], aLpcfn' pTkfbg k|ljlw af/] 1fg ePsf],
— l;sf+} / l;sfpF eGg] efjgf ePsf] , 
— ;do lbg ;Sg]  .

sfd st{Ao / clwsf/

k|fljlws pk– ;ldltn] lgDg adf]lhd sfd ug{ kg]{x'G5 M

— s[ifsnfO{ >f]t aLp pknAw u/fpg], 
— s[ifsnfO{ k|fljlws ;xof]u h'6fpg],
— ;d"xdf kf/Lt aLpcfn' u0f:t/ lgodfjln cg';f/ aLpsf] lgl/If0f tyf cg'udg ug]{ 
— aLpcfn' k|dfl0fs/0f k¢lt jf oyfy{ ;+s]t kq k¢lt cg';f/ aLpcfn' 6ofluª / ;f] sf 

nflu cfjZos Joj:yf ug]{ .
k|fljlws pk;ldtLn] pk/f]Qm sfo{x¿ k"/f u/L sfo{sfl/0fL tyf ;b:o s[ifsx¿nfO{ ;a} hfgsf/L 
pknAw u/fpFb5 . h:sf] cfwf/df sfo{sfl/0fLn] aLpcfn'sf] u'0f:t/ tf]Sg] tyf cGo cfjZos 
lg0f{ox¿ lnG5 . k|fljlws pk ;ldltn] l;kmfl/; u/]sf] aLpcfn' h;nfO{ k|dfl0fs/0f k¢lt jf 
oyfy{ ;+s]t kq k¢lt cg';f/ aLpcfn' 6ofluª ul/Psf] x'G5, dfq ljqmL ljt/0fsf] nflu e08f/0f 
ul/G5 . k|fljlws pk;ldltsf] d'Vo sfo{ aLpcfn'' k|dfl0fs/0fsf] nflu aLpcfn'sf] cfGt/Ls 
u'0f:t/ lgoGq0f sfo{ ug]{ / jfxo\ u'0f:t/ lgoGq0fsf nflu s[lif 1fg s]Gb| dfkm{t ;DalGwt lj1 
jf aLpcfn' lgl/IfsnfO{ cg'/f]w ul/  k|dfl/s/0f ug]{ sfo{{ x'g]5 .
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k|fljlws pk–;ldlt

jflif{s sfo{qmd tof/ ug]{ 

k|fljlws pk–;ldltsf] sfd / st{Jo

k"j{ d'naLpsf] Joj:yf
dfu ;+sng

;dodf aLp k|fKt ug]{
;dod} ljt/0f ug]{

pknJwLx¿
k"j{ d'n aLp ;dod} /f]lkg]

pknJwLx¿
v]taf/Ldf cfn'afnL /fd|f] x'g]

cfn'afnL 
lgl/If0f

tyf 
cg'udg

jfXo
lgl/If0fsf 

nflu 
;Lkmf/Ll; 

ug]{

k|fljlws ;xof]u
s[ifsnfO{ ;Nnfx lbg]

/f]u ls/f lgoGq0f Pj+ Joj:yfkg af/]
cfn'v]tL ;DalGw

cfn'sf hft / cGo s'/fdf

klxnf] lgl/If0f
nufPsf] $)–%) 

lbgdf

v]tL Joj:yfkg, 
hft,

nufPsf] tl/sf,
gpd|]sf] af]6,

j]hftsf] af]6x¿

bf];|f] lgl/If0f
klxnf] lgl/If0fsf] @) 

lbg k5L

v]tL Joj:yfkg 
tyf ;/;kmfO{, nfxL 

ls/fsf] ;+Vof,
j]hft tyf gfef] 

af]6x¿

aLpcfn'sf] :t/ lgwf{/0f eO{ aLpcfn' k|dfl0fs/0f x'g] .
aLpcfn' k|dfl0fs/0f k¢lt jf oyfy{ ;s]t kq k¢lt cg';f/ 6ofluª x'g] .

t];|f] lgl/If0f
cfn' vGg' eGbf 

cuf8L

/f]u tyf ls/fx¿,
v]tL Joj:yfkg, 

j]hft, gfef],
bfgfx¿sf] cfsf/,

nfxL ls/f

rf}yf] lgl/If0f
cfn' vg] k5L

cfn'sf bfgfdf b]lvg] 
/f]ux¿,

aLpsf] u|]l8u,
j]hftsf] bfgf

-v_ k|rf/ k|;f/ pk;ldtL

s:tf] JolQmnfO{ k|rf/ k|;f/ pk –;ldtLdf ;+nUg u/fpg] <

– bf}8w'k ug{ ;Sg] ,
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– ;lhn} 3'nldn ug{ ;Sg] vfnsf] ,
– cfkm'n] l;s]sf] hfg]sf] s'/f c?nfO{ ;Demfpg a'emfpg ;Sg] ,
– s]xL u/f}+ eGg] efjgf ePsf] .

sfd st{Ao / clwsf/ 

o; pk–;ldltsf]  d'Vo p2]Zo ;d"xdf pTkfbg x'g] u'0f:t/ o'Qm aLpcfn' tyf pGgt k|ljlwsf] k|rf/ 
k|;f/ ug]{ xf] . 

k|rf/ k|;f/ pk–;ldltn] lgDg adf]lhdsf] sfd ug'{kg]{  x'G5 . -x]g'{xf];\ lrq g=#_M

– k|bz{gLx¿ ;~rfng ug]{ ,
– s[ifsx¿nfO{ tflndsf] Joj:yf ldnfpg],
– ;d"x eGbf aflx/sf s[ifsx¿sf] af/L klg 3'dL -lgl/If0f u/L_ cfjZos ;/ ;Nnfx lbg]

k|rf/ k|;f/ pk–;ldlt

jflif{s sfo{qmd tof/ ug]{

k|b{zg

• cfn'sf hftx¿sf] 
cfn'v]tL ;DaGwL 
k|ljlw af/] 

• aLpcfn'sf] u'0f:t/ 
;DaGwdf

pknJwLx¿M
pkef]Qmfx¿;Fu ;DaGw ljsf; x'g]
pGgt hft / k|ljlwsf] k|rf/ k|;f/ x'g]
;fwf/0f s[ifssf] v]t af/Ldf cfn'sf] pTkfbg /fd|f] x'g]

• s[ifssf] v]t af/Ldf 
uP/  

• cg'ejsf] cfbfg 
k|bfg u/]/

tfnLd v]taf/L 3'Dg]

aLpcfn' pkef]Qmfx¿sf] v]taf/L / 
k|b{zgx¿ u/]sf] 7fpFdf hfg] cfn'v]tL 
;DaGwL ;Nnfx lbg]

• /f]u ls/f lgoGq0f af/]
• dnvfb ;DaGwL
• cfn'sf] hft 5gf}6 af/] 

 k|b{zgsf] glthf / ;'dmfj ;+sng 
ug]{cfn' pTkfbgsf] /]s{8 lng] 
gfKg]cfn' vGg] lbgsf] Joj:yf ug]{

k|rf/ k|;f/ pk–;ldltsf] sfd / st{Jo
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-u_ ljqmL ljt/0f pk;ldtL
s:tf] JolQmnfO{ ljqmL ljt/0f pk–;ldltdf ;+nUg u/fpg] <

– bf}8w'k ug{ ;Sg] ,
– ljleGg lgsfox¿;Fu ;DaGw /fVg ;Sg],
– ahf/ ;DalGw s]xL cg'ej eP a]z . 

sfd st{Ao / clwsf/ M
o; ;ldltsf] d'Vo sfd lgDg adf]hLdsf] x'g ;Sb5 M 

– s[ifsx¿åf/f pTkflbt cfn'sf] e08f/0f Joj:yf ldnfpg] ,
– ahf/ efpsf] n]vfhf]vf ug]{ ,
– e08f/0f u/]sf] aLpcfn'sf] ahf/ Joj:yf ldnfpg] .

ljqmL ljt/0f pk –;ldtL

jflif{s sfo{qmd tof/ ug]{

aLp e08f/ 

• cfn'sf] uf]bfdsf] ;+ef/
• k|fljlws pk;ldltn] l;kmfl/; u/]sf] aLp KoflsË 

/ 6ofluª ug{ nufO{ /]vb]v ug]{ / /]s{8 /fVg]
• ;do ;dodf aLp e08f/0fsf] lgl/If0f ug]{
• e08f/0fdf nfUg] cfn'sf] k'tnL / d';f lgoGq0f ug]{
• cGo s'g} 7"nf] ;d:of cfO{ k/] sfo{sfl/0fL 

;ldltnfO{ vj/ u/L ;d"xdf 5nkmn ug]{ .

pknJwLx¿
uf]bfd3/ /fd|f] cj:yfdf x'g]
uf]bfd3/df /f]u ls/fsf] ;d:of gx'g]
uf]bfd3/df e08f/0f u/]sf] aLpcfn'sf] u'0f:t/df 
x|f; gcfpg] .

pknJwLx¿
;dod} / plrt d'Nodf aLpcfn' ljqmL x'g] .

• aLpcfnsf pkef]Qmf;Fu ;Dks{ a9fpg] 
    -s[lif ljsf; sfof{no Jofkf/L cfbL_
• aLpsf] ljqmL ug{sf] nflu dfu ;+sng ug]{
• d'No lgwf{/0f ug{ sfo{sfl/0fL ;ldltnfO{      
    ;3fpg]
• aLp ljqmL ug]{

aLp ljqmL ljt/0f

ljqmL ljt/0f pk –;ldtLsf] sfd / st{Jo
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-3_ cfly{s pk – ;ldlt
s:tf] JolQmnfO{ cfly{s pk–;ldltdf ;+nUg u/fpg] <M

– rgfvf] tyf OdfGbf/ ,
– lx;fa lstfa /fVg hfGg],
– sf]if  ;+sng ug{ cfjZos sfo{qmd ;~rfng ug{ ;Sg] .

sfd st{Ao / clwsf/
cfly{s pk–;ldltn] lgDg adf]hLd sfo{ ug'{kg{] x'G5 M

– ;d"xsf] ljleGg sfo{qmd ;~rfngsf nflu s]fif  ;~rfng ug]{ ,
– p7]sf] sf]ifsf] n]vf /fVg],
– ;d"xsf] ;Dk"0f{ cfly{s sf/f]af/sf] n]vf /fVg tyf n]vf kl/If0f u/fpg sf]iffWoIfnfO{ d2t 

ug]{ .

cfly{s pk –;ldtL

jflif{s sfo{qmd tof/ ug]{

sf]if ;+sng
• ;d"x leq af6} ljleGg 

sfo{qmd u/]/ -h:t}M b]p;L, 
e}nf], xf]nL cflb v]n]/_

n]vf /fVg]
• n]vf k|0ffnL /fd|/L /fVg 

cfj:os ;xof]u ug]{

pknJwLx¿M
• ;+:yf÷ ;d"xsf] jflif{s sfo{qmdsf] nflu sf]if pknJw x'g] . 
• ;+:yf÷ ;d"xsf] sf]ifaf/] kf/blz{tf cfpg] .

n]vf kl/If0f
• jflif{s n]vf kl/If0f u/fpg 

cfjZos ;xof]u ug]{ .

cfly{s pk –;ldtLsf] sfd  / st{Jo
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;Gbe{ ;fdu|Lx¿

v}/uf]nL nIdLk|;fb= @)%$= cfn'afnL, cfn'afnL cg';Gwfg sfo{qmd . l:j; ;/sf/ ljsf;  
;xof]u sf7df8f}+ @)%$ =

9sfn Zofd k|;fb, zDe' 9sfn, uf]ljGb k|;fb zdf{, zDe'k|;fb lwtfn @)^*.^(, cfn'afnLdf  
nfUg] k|d'v /f]u, ls/f / ltgLx¿sf] lgoGq0f . /f=cf=jf=lj=sfo{qmd v'dn6f/ nlntk'/  .

9sfn, zDe'k|;fb . !((^ . u'0f:t/Lo aLp cfn' pTkfbgsf] ;/n tl/sf . /f=cf=jf=lj=sfo{qmd  
v'dn6f/ nlntk'/  . 

9sfn, zDe'k|;fb . !((^ . u'0f:t/Lo aLp cfn' pTkfbgsf] ;/n tl/sf . /f=cf=jf=lj=sfo{qmd 
v'dn6f/ nlntk'/  . 

9sfn Zofd k|;fb / ;fyLx¿ @)%&, cWoog cjnf]sgsf nflu ef/t e|d0f k|ltj]bg .  
/f=cf=jf=lj=sf= v'dn6f/, n=k'= .

yfkf j;Gt, lb=gf=cf]dmf, ljgf]b ;fxf / cf]Zsf/ P= lx8fNuf] @)%^ aLp pTkfbs ;d"xx¿sf] 
aLp cfn'sf] u'0f:t/ lgoGq0f ug]{ sfo{ ;+rfng lgb]{lzsf Pj+ lgodfjnL . k|f]h]S6 ;L= 
cfO{=lk÷P;=l8=l;—g]kfn

lwtfn, P;= lk=, lh= kL= zdf{, P;= lk= 9sfn -@)^*_M cfn'afnLdf nfUg] k|d'v /f]u, ls/f /     
ltgLx¿sflgoGq0f . /fli6«o cfn'afnL ljsf; sfo{qmd, v'dn6f/, nlntk'/ .

lwtfn, lji0f' s'df/ / vqL led axfb'/, @)^# . g]kfndf cfn' v]tL -k':ts_ . k|sfzs n]vsx¿ 
:jo+ .

eLd vqL, @)%&, g]kfndf pGdf]lrt cfn'sf hftx¿ / l;kmfl/; v]tL k|ljlw, cfn'afnL cg';Gwfg 
sfo{qmd, v'dn6f/, nlntk'/ . 

/f=cf=lj=sf=, @)&) . cfn'afnLsf] kl/ro, dxTj, jt{dfg l:ylt tyf ;DefjgfÙ k|lzIfs 
Dofg'cn, cfn'afnL . /fli6«o cfn'afnL ljsf; sfo{qmd, v'dn6f/, nlntk'/ .

jflif{s k|ult k|ltj]bg k'l:tsf -@)%^÷)%&_ Go'lSno; aLp cfn' s]Gb|, lgufn] l;Gw'kfNrf]s .

jflif{s k|ult k|ltj]bg k'l:tsf -@)%&÷)%*_ Go'lSno; aLp cfn' s]Gb|,lgufn] l;Gw'kfNrf]s .

s[lif ;~rf/ s]Gb| xl/xejg, @))*, s[lif ¢}dfl;s -cfn'afnL ljz]iff+s_, s[lif dGqfno, s[lif 
;~rf/ s]Gb|, xl/x/ ejg, nlntk'/ .
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9sfn, Zofdk|;fb / zDe'k|;fb 9sfn, @)^^÷^&, aLp cfn' pTkfbs ;d"x kl/rfng, g]kfn 
aLpljhg pTkfbg s]Gb|, 6f}v]n, uf]bfj/L, nlntk'/ .

aLp lahg u'0f:t/ lgoGq0f s]Gb|, @)&$, aLp lahg k|df0fLs/0f lgb]{lzsf, @)&$, aLp lahg 
u'0f:t/ lgoGq0f s]Gb, xl/x/ejg nlntk'/ .

Compendium of Potato disease. APS Press. The American Phytopathological 
Society. Edited by   W.J. Hooker.

Gautam, I. P. 2012. cfn'sf] cf];f/k;f/ tyf e08f/0f . lxkft dfl;s . jif{ #, c+s @,  
k"0ff{Ës @$, ebf} . k]h #)–#%=

Potatoes South Africa. 2016. Factsheet: Physiological tuber disorders. www.
potatoes.co.za/research/factsheets

Rastorski, A. van E5 et al. 1989. Storage of potato post harvest behaviour, store 
design, storage practice, handling, International book distributors, Dehra 
Dun, India. p. 450.

Sabaratnam, S. 2012: Bacteria Ring root of Potato. www.agt.gov.
bc.ca/cropprot/brr/htm

Sharma B.P and Giri Y.P. 2012. cfn'af6 aGg] vfB kl/sf/x¿ . xfd|f] ;Dkbf, cfn'  
ljz]if . jif{ !@ c+s &, k]h !!!–!!*=
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Training Title: Officers Level Potato Seed Production Training
Training Duration: 16 Days

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

Theory Practical

1 Introduction and welcoming of participants
2. Pre-testing
3. Expectation matching of the trainees 
4. Objectives and importance of the training course
5.Development of code of conduct, roles/responsibility and
logistics supports.
1.Introduction to potato planting materials (Clone and seed)
2.Distribution, production, productivity, importance, trade
statistics of potato and seed potato. 
3. Basic Concept of TPS
4.Basic Concept of PBS
1.Concept of seed certification 

2. Fundamental Principles of seed certification

3.Prerequisites of seed certification with special reference to
potato crop

1.  Soil properties and fertility 
1.1. Soil physical properties
1.2. Chemical properties 
1.3. Biological properties
1.4.Soil fertility and crop production. 
2. Soil pH and liming 
2.1. Soil acidity and nutrient availability 
2.2. Soil pH and its impact in disease management 
2.3 Soil liming
1. Soil organic matter and soil microbes 
2. Soil organic matter and soil fertility 

3.Importance of soil organic matter in plant nutrient availability 
4. Microbial activity in soil
1. Essential elements 
2.Function of different nutrient elements
3.Deficiency symptoms  

1. Soil and nutrient requirement for potato (types of fertilizer) 
2.Concept of IPNS Strategy for fertilizer application (dose, 
time and method of application)
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
1. Criteria of quality seed 1
1.1.  varietal purity,
1.2.  Virus-free seed,

Lecture & 
Discussion, 
 Exercise

 Indicators stages 
and criteria of 

quality potato seed 

1

1

Interactive 
Lecture

Lecture & 
Discussion

S
N

9

2

3

Training Curriculum

Sessions 

1 1

2 1

3 Lecture & 
Discussion 1

5 Lecture & 
Discussion

7 Lecture & 
Discussion

Registration, 
inaugural and 

general orientation 

Importance and 
scope of seed potato 

and seed 
certification in 

potato crop

Concept of seed 
certification, 

fundamental principles 
and pre-requisites of 

seed certification

Elements of soil 
fertility

Soil Organic matter

4 Lecture & 
Discussion

 Nutrient 
management for 
seed potato (A)

 Nutrient 
management for 
seed potato (B)

Introduction of 
planting materials 

Day Session Topic Sub-topic Delivery 
Method

1

8 Lecture & 
Discussion 1

1

6 1

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 

s[lif ;"rgf tyf k|lzIf0f s]Gb| cGtu{tsf] kf7\oqmd l:js[lt ;ldltsf] ldlt @)&(÷)#÷!@ sf] lg0f{oaf6 l:js[tTraining Title: Officers Level Potato Seed Production Training
Training Duration: 16 Days

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

Theory Practical

1 Introduction and welcoming of participants
2. Pre-testing
3. Expectation matching of the trainees 
4. Objectives and importance of the training course
5.Development of code of conduct, roles/responsibility and
logistics supports.
1.Introduction to potato planting materials (Clone and seed)
2.Distribution, production, productivity, importance, trade
statistics of potato and seed potato. 
3. Basic Concept of TPS
4.Basic Concept of PBS
1.Concept of seed certification 

2. Fundamental Principles of seed certification

3.Prerequisites of seed certification with special reference to
potato crop

1.  Soil properties and fertility 
1.1. Soil physical properties
1.2. Chemical properties 
1.3. Biological properties
1.4.Soil fertility and crop production. 
2. Soil pH and liming 
2.1. Soil acidity and nutrient availability 
2.2. Soil pH and its impact in disease management 
2.3 Soil liming
1. Soil organic matter and soil microbes 
2. Soil organic matter and soil fertility 

3.Importance of soil organic matter in plant nutrient availability 
4. Microbial activity in soil
1. Essential elements 
2.Function of different nutrient elements
3.Deficiency symptoms  

1. Soil and nutrient requirement for potato (types of fertilizer) 
2.Concept of IPNS Strategy for fertilizer application (dose, 
time and method of application)
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
1. Criteria of quality seed 1
1.1.  varietal purity,
1.2.  Virus-free seed,

Lecture & 
Discussion, 
 Exercise

 Indicators stages 
and criteria of 

quality potato seed 

1

1

Interactive 
Lecture

Lecture & 
Discussion

S
N

9

2

3

Training Curriculum

Sessions 

1 1

2 1

3 Lecture & 
Discussion 1

5 Lecture & 
Discussion

7 Lecture & 
Discussion

Registration, 
inaugural and 

general orientation 

Importance and 
scope of seed potato 

and seed 
certification in 

potato crop

Concept of seed 
certification, 

fundamental principles 
and pre-requisites of 

seed certification

Elements of soil 
fertility

Soil Organic matter

4 Lecture & 
Discussion

 Nutrient 
management for 
seed potato (A)

 Nutrient 
management for 
seed potato (B)

Introduction of 
planting materials 

Day Session Topic Sub-topic Delivery 
Method

1

8 Lecture & 
Discussion 1

1

6 1

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 

cg';"rL–!
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Training Title: Officers Level Potato Seed Production Training
Training Duration: 16 Days

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

Theory Practical

1 Introduction and welcoming of participants
2. Pre-testing
3. Expectation matching of the trainees 
4. Objectives and importance of the training course
5.Development of code of conduct, roles/responsibility and
logistics supports.
1.Introduction to potato planting materials (Clone and seed)
2.Distribution, production, productivity, importance, trade
statistics of potato and seed potato. 
3. Basic Concept of TPS
4.Basic Concept of PBS
1.Concept of seed certification 

2. Fundamental Principles of seed certification

3.Prerequisites of seed certification with special reference to
potato crop

1.  Soil properties and fertility 
1.1. Soil physical properties
1.2. Chemical properties 
1.3. Biological properties
1.4.Soil fertility and crop production. 
2. Soil pH and liming 
2.1. Soil acidity and nutrient availability 
2.2. Soil pH and its impact in disease management 
2.3 Soil liming
1. Soil organic matter and soil microbes 
2. Soil organic matter and soil fertility 

3.Importance of soil organic matter in plant nutrient availability 
4. Microbial activity in soil
1. Essential elements 
2.Function of different nutrient elements
3.Deficiency symptoms  

1. Soil and nutrient requirement for potato (types of fertilizer) 
2.Concept of IPNS Strategy for fertilizer application (dose, 
time and method of application)
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
1. Criteria of quality seed 1
1.1.  varietal purity,
1.2.  Virus-free seed,

Lecture & 
Discussion, 
 Exercise

 Indicators stages 
and criteria of 

quality potato seed 

1

1

Interactive 
Lecture

Lecture & 
Discussion

S
N

9

2

3

Training Curriculum

Sessions 

1 1

2 1

3 Lecture & 
Discussion 1

5 Lecture & 
Discussion

7 Lecture & 
Discussion

Registration, 
inaugural and 

general orientation 

Importance and 
scope of seed potato 

and seed 
certification in 

potato crop

Concept of seed 
certification, 

fundamental principles 
and pre-requisites of 

seed certification

Elements of soil 
fertility

Soil Organic matter

4 Lecture & 
Discussion

 Nutrient 
management for 
seed potato (A)

 Nutrient 
management for 
seed potato (B)

Introduction of 
planting materials 

Day Session Topic Sub-topic Delivery 
Method

1

8 Lecture & 
Discussion 1

1

6 1

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 

Theory Practical
S
N

Sessions 
Day Session Topic Sub-topic Delivery 

Method

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
1. Visit to a nearby PBS production based tissue culture 
laboratory
2. Visit to a nearby PBS growing facility (Screen house, Glass 
house etc) 
1.Introduction 1
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
1. Introduction 1
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
1.  Land preparation 1
2. Seed: size, rate & spacing
3. Manure and fertilizer 
4.  Cropping pattern
5.  Planting methods
6. Earthing-up and weeding
7.  Water management
1. Types of potato varieties available in Nepal
2.  Varietal characteristics of potato varieties 
1. Diseases in relation to clean potato seed production 
2.   Types of Disease (abiotic and biotic) 
3.   Disease epidemics 

15

Lecture & 
Discussion, 
 Exercise

Lecture & 
Discussion

Lecture & 
Discussion

Lecture & 
Discussion

 Indicators stages 
and criteria of 

quality potato seed 

Propagation using 
true potato seeds 

(TPS)

Understanding the 
general physiology 

of potato

Understanding 
Potato Cropping 

Practice

9

11

12

13

3

5

10

Introduction to 
major diseases of 

potato

Field Visit 

6

4 Field Work 3

Lecture & 
Discussion 1

14
Lecture & 

Discussion, 
demosntratio

1Potato varieties 
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Theory Practical
S
N

Sessions 
Day Session Topic Sub-topic Delivery 

Method

4.  Terminology (Systemic and local infection, Disease 
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, powdery scab, Wart, Fusarium dry rots, 
Stem rot and Verticilum wilt, Brown rot/Bacterial Wilt, 
Blackleg/Soft rot, Common scab, Ring Rot)
2.  Disease indexing in seed potato samples (Black Scurf, 
powdery scab, Brown rot)
1. Distribution, Losses and host range
2. Symptoms and nature of damage 
3.  Causal organism 
4.  Sources of inoculums 
5.  Conducive conditions for disease development 
6.  Dissemination
7.  Disease cycle
8.  IDM options 
1.  Distribution, Losses and host range
2.  Symptoms and nature of damage 
3.  Mode of transmission 
4.  Conducive conditions for disease
5.  Sources of inoculums
6.  IDM options
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
1. Measurement of diseases (severity and incidence) of potato 
crop. 

2. Collection, handling of disease samples of the potato crop.
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) 
3.  Foliage damaging insect (Helicoverpa , semi-looper, 
Spodoptera,  potato leaf miner fly)
4. Tuber damaging insect (potato tuber moth, White grub, red 
ant, cut worm)
5.  Quarantine insects
1. Biology 
2.  Damage symptom of tuber
3. Damage symptom of foliage
1.  Ecology 
2.  Movement/Migration
3.  Damage symptom of vectors 
4.  Management of vector insect
1. Management methods 
1.1. Mechanical method
1.2. Cultural method

15

8

9

10

Introduction to 
major diseases of 

potato

Lecture & 
Discussion

6

7

17

Major viral diseases 
of potato (PVY, 

PVX, PVS, PVM, 
PVA, PLRV)

Lecture & 
Discussion 1

Lecture & 
Discussion 1

22 Lecture & 
Discussion 1

18 Lecture & 
Discussion 3

Major fungal 
diseases of Potato 
(Late blight, Black 

scurf, Powdery scab, 
Wart, Fusarium dry 
rots, Stem rot and 
Verticillum wilt)

1

Introduction to 
insect pests 

associated with the 
potato crop

16  Disease observation
Discussion 

& 
Excercise

1

Ecology, nature of 
damage, and 

management of 
vector (aphid) 

Biology

Management 
methods of major 
potato insect pests 

and handling 
equipment 

Biology, nature of 
damage of major 
potato insect pests 

19

Major Bacterial 
diseases of potato 

(Brown rot/Bacterial 
Wilt, Blackleg/Soft 
rot, Common Scab, 

Ring Rot)

Discussion 
& Exercise 2

20
Lecture & 
Discussion, 
 Exercise

2

21

24
Lecture & 
Discussion, 
 Excercise

1

23 Lecture & 
Discussion 1

Severity and 
incidence of disease 

Theory Practical
S
N

Sessions 
Day Session Topic Sub-topic Delivery 

Method

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
1. Visit to a nearby PBS production based tissue culture 
laboratory
2. Visit to a nearby PBS growing facility (Screen house, Glass 
house etc) 
1.Introduction 1
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
1. Introduction 1
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
1.  Land preparation 1
2. Seed: size, rate & spacing
3. Manure and fertilizer 
4.  Cropping pattern
5.  Planting methods
6. Earthing-up and weeding
7.  Water management
1. Types of potato varieties available in Nepal
2.  Varietal characteristics of potato varieties 
1. Diseases in relation to clean potato seed production 
2.   Types of Disease (abiotic and biotic) 
3.   Disease epidemics 

15

Lecture & 
Discussion, 
 Exercise

Lecture & 
Discussion

Lecture & 
Discussion

Lecture & 
Discussion

 Indicators stages 
and criteria of 

quality potato seed 

Propagation using 
true potato seeds 

(TPS)

Understanding the 
general physiology 

of potato

Understanding 
Potato Cropping 

Practice

9

11

12

13

3

5

10

Introduction to 
major diseases of 

potato

Field Visit 

6

4 Field Work 3

Lecture & 
Discussion 1

14
Lecture & 

Discussion, 
demosntratio

1Potato varieties 

Introduction to 
major diseases 

of potato
Lecture & 
Discussion

Lecture & 
Discussion, 

demosntration
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Theory Practical
S
N

Sessions 
Day Session Topic Sub-topic Delivery 

Method

Host plant resistant
1.3. Biological method
1.4. Chemical cathode

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
1.  Monitoring trap
1.1. Introduction of monitoring traps (Yellow pan trap, Yellow 
sticky trap, pheromone trap, 
1.2.  Importance and use of traps 
2.   Insect monitoring, trap installation and collection, killing, 
labeling, preservation and permanent storage and curation of 
the collected specimens 
2.1. installation and observation procedure of 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)
1. Introduction to abiotic stress 
2.  Differentiating abiotic stress with disease 
3. Most frequently observed abiotic stresses in potato crop 
(Frost damage, herbicide damage, chilling injury, non-sprouting 
and late sprouting tubers, etc)1.Abiotic stresses in potato during handling and transportation 
(Black heart, dry rot etc)
2. Storage environment and quality of potato
3.  Abiotic stress during storage (fluctuating temperature, 
leakage of cooling gases like ammonia, humidity etc.) 
4.  Undesired sprouting
1.  Introduction
1.1. Importance of seed plot technique in seed production
2.  Identification 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
1.  Clonal selection (Negative selection) 
2.  Mass selection (Positive selection)
3.  Stem cuttings 
4.  Sprout cuttings 
5. Tissue culture method
1.  Healthy seed, healthy land and suitable climate 
2.  Special technique for 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

10

Seed plot technique 

Different methods of 
quality seed  
production 

Important points to 
be considered in 
seed production

Management 
methods of major 
potato insect pests 

and handling 
equipment 

24
Lecture & 
Discussion, 
 Excercise

1

26 Lecture & 
Discussion 1

25
Lecture & 
Discussion, 
 Excercise

1

Introduction to 
insect monitoring 
and use of insect 

traps 

Abiotic stress during 
potato production 

11

27 Lecture & 
Discussion 1Physical disorders in 

potato storage 

30 Lecture & 
Discussion 1

29 Lecture & 
Discussion 1

28 Lecture & 
Discussion 1

12

Theory Practical
S
N

Sessions 
Day Session Topic Sub-topic Delivery 

Method

4.  Terminology (Systemic and local infection, Disease 
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, powdery scab, Wart, Fusarium dry rots, 
Stem rot and Verticilum wilt, Brown rot/Bacterial Wilt, 
Blackleg/Soft rot, Common scab, Ring Rot)
2.  Disease indexing in seed potato samples (Black Scurf, 
powdery scab, Brown rot)
1. Distribution, Losses and host range
2. Symptoms and nature of damage 
3.  Causal organism 
4.  Sources of inoculums 
5.  Conducive conditions for disease development 
6.  Dissemination
7.  Disease cycle
8.  IDM options 
1.  Distribution, Losses and host range
2.  Symptoms and nature of damage 
3.  Mode of transmission 
4.  Conducive conditions for disease
5.  Sources of inoculums
6.  IDM options
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
1. Measurement of diseases (severity and incidence) of potato 
crop. 

2. Collection, handling of disease samples of the potato crop.
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) 
3.  Foliage damaging insect (Helicoverpa , semi-looper, 
Spodoptera,  potato leaf miner fly)
4. Tuber damaging insect (potato tuber moth, White grub, red 
ant, cut worm)
5.  Quarantine insects
1. Biology 
2.  Damage symptom of tuber
3. Damage symptom of foliage
1.  Ecology 
2.  Movement/Migration
3.  Damage symptom of vectors 
4.  Management of vector insect
1. Management methods 
1.1. Mechanical method
1.2. Cultural method

15

8

9

10

Introduction to 
major diseases of 

potato

Lecture & 
Discussion

6

7

17

Major viral diseases 
of potato (PVY, 

PVX, PVS, PVM, 
PVA, PLRV)

Lecture & 
Discussion 1

Lecture & 
Discussion 1

22 Lecture & 
Discussion 1

18 Lecture & 
Discussion 3

Major fungal 
diseases of Potato 
(Late blight, Black 

scurf, Powdery scab, 
Wart, Fusarium dry 
rots, Stem rot and 
Verticillum wilt)

1

Introduction to 
insect pests 

associated with the 
potato crop

16  Disease observation
Discussion 

& 
Excercise

1

Ecology, nature of 
damage, and 

management of 
vector (aphid) 

Biology

Management 
methods of major 
potato insect pests 

and handling 
equipment 

Biology, nature of 
damage of major 
potato insect pests 

19

Major Bacterial 
diseases of potato 

(Brown rot/Bacterial 
Wilt, Blackleg/Soft 
rot, Common Scab, 

Ring Rot)

Discussion 
& Exercise 2

20
Lecture & 
Discussion, 
 Exercise

2

21

24
Lecture & 
Discussion, 
 Excercise

1

23 Lecture & 
Discussion 1

Severity and 
incidence of disease 

Ecology, nature 
of damage, and 

management of vector 
(aphid) Biology
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Theory Practical
S
N

Sessions 
Day Session Topic Sub-topic Delivery 

Method

1.  Rouging (Introduction, importance, timing)
2.  Haulm puling ( Introduction, importance, timing)

3.  Harvesting, post-harvest handling and storage and storage
32 Field Visit Seed production plot visit Field Work 1

1.  National Seed policy 
2.   Seed Vision 
3.  Seed Act and Regulations 
4.   Seed Certification Guidelines 1.  PBS production licensing requirements (Laboratory and 
screen/glass house)
2. Virus testing (Institutions and authority)
Potato virus testing protocol (PLRV, PVY, PVX, PVM and 
PVA)
1. Determining eligibility of the varieties 
2. Application for certification
3. Verification of seed source 
4.  Field inspection 
5. Preliminary inspection(2-3 inspections) 
6.  Final inspection(1 inspection)
7. Field and seed standard 
8. Store inspection 
9.  Seed/leaf sampling 
10. Laboratory testing 
11. Bagging, Tagging
12. Record Keeping and documentation
1. Legal instruments 
2.  Human resources 
3.  Physical infrastructures 
4.  Laboratory facilities
5.  Logistics
1.  Introduction of Storage
2. Storage losses
3. Evaporation
4. Respiration
5. Sprouting 
6. Fungi and bacteria

Factors consider while growing processing potato and storage
1. Conventional storage
2. Rustic store
3. Cold Store 
1.  Definition of processing
2.  Processing qualities:
2.1. Tuber shape
2.2.  Eye depth 
2.3.  Tuber colour 
2.4.  Dry matter 
2.5.  Specific gravity 
 2.6. Reducing sugars
1. Quality of potato produced in India and Nepal
2.  Quality standard specification for processing 
3.  Effect of varieties on chips and fries quality parameters
4.  Overall acceptability

41 Field Visit (Half 
Day)

Visit to potato cold storage, rustic storage Field Work 2
42 6

15

16

Potato Processing

Potato chips and 
French fries  

Seed Quality 
Assurance System in 

Nepal 

Steps in Seed 
Certification/scheme 

Minimum physical 
Facilities for the 
seed certification 

Basic Concept of 
Potato Storage 

Methods of potato 
storage

Guiding policies and 
legal instruments in 

seed sector
1

31 Lecture & 
Discussion 1

13

35
Lecture & 
Discussion, 
 Exercise 

1

34 Lecture & 
Discussion 1

14

Roughing, haulm 
pulling and 
harvesting 

Total

40 Lecture & 
Discussion 1

39 Lecture & 
Discussion 1

38 Lecture & 
Discussion 1

37 Lecture & 
Discussion 1

36 Lecture & 
Discussion 1

33 Lecture & 
Discussion

Theory Practical
S
N

Sessions 
Day Session Topic Sub-topic Delivery 

Method

Host plant resistant
1.3. Biological method
1.4. Chemical cathode

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
1.  Monitoring trap
1.1. Introduction of monitoring traps (Yellow pan trap, Yellow 
sticky trap, pheromone trap, 
1.2.  Importance and use of traps 
2.   Insect monitoring, trap installation and collection, killing, 
labeling, preservation and permanent storage and curation of 
the collected specimens 
2.1. installation and observation procedure of 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)
1. Introduction to abiotic stress 
2.  Differentiating abiotic stress with disease 
3. Most frequently observed abiotic stresses in potato crop 
(Frost damage, herbicide damage, chilling injury, non-sprouting 
and late sprouting tubers, etc)1.Abiotic stresses in potato during handling and transportation 
(Black heart, dry rot etc)
2. Storage environment and quality of potato
3.  Abiotic stress during storage (fluctuating temperature, 
leakage of cooling gases like ammonia, humidity etc.) 
4.  Undesired sprouting
1.  Introduction
1.1. Importance of seed plot technique in seed production
2.  Identification 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
1.  Clonal selection (Negative selection) 
2.  Mass selection (Positive selection)
3.  Stem cuttings 
4.  Sprout cuttings 
5. Tissue culture method
1.  Healthy seed, healthy land and suitable climate 
2.  Special technique for 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

10

Seed plot technique 

Different methods of 
quality seed  
production 

Important points to 
be considered in 
seed production

Management 
methods of major 
potato insect pests 

and handling 
equipment 

24
Lecture & 
Discussion, 
 Excercise

1

26 Lecture & 
Discussion 1

25
Lecture & 
Discussion, 
 Excercise

1

Introduction to 
insect monitoring 
and use of insect 

traps 

Abiotic stress during 
potato production 

11

27 Lecture & 
Discussion 1Physical disorders in 

potato storage 

30 Lecture & 
Discussion 1

29 Lecture & 
Discussion 1

28 Lecture & 
Discussion 1

12
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Theory Practical
S
N

Sessions 
Day Session Topic Sub-topic Delivery 

Method

1.  Rouging (Introduction, importance, timing)
2.  Haulm puling ( Introduction, importance, timing)

3.  Harvesting, post-harvest handling and storage and storage
32 Field Visit Seed production plot visit Field Work 1

1.  National Seed policy 
2.   Seed Vision 
3.  Seed Act and Regulations 
4.   Seed Certification Guidelines 1.  PBS production licensing requirements (Laboratory and 
screen/glass house)
2. Virus testing (Institutions and authority)
Potato virus testing protocol (PLRV, PVY, PVX, PVM and 
PVA)
1. Determining eligibility of the varieties 
2. Application for certification
3. Verification of seed source 
4.  Field inspection 
5. Preliminary inspection(2-3 inspections) 
6.  Final inspection(1 inspection)
7. Field and seed standard 
8. Store inspection 
9.  Seed/leaf sampling 
10. Laboratory testing 
11. Bagging, Tagging
12. Record Keeping and documentation
1. Legal instruments 
2.  Human resources 
3.  Physical infrastructures 
4.  Laboratory facilities
5.  Logistics
1.  Introduction of Storage
2. Storage losses
3. Evaporation
4. Respiration
5. Sprouting 
6. Fungi and bacteria

Factors consider while growing processing potato and storage
1. Conventional storage
2. Rustic store
3. Cold Store 
1.  Definition of processing
2.  Processing qualities:
2.1. Tuber shape
2.2.  Eye depth 
2.3.  Tuber colour 
2.4.  Dry matter 
2.5.  Specific gravity 
 2.6. Reducing sugars
1. Quality of potato produced in India and Nepal
2.  Quality standard specification for processing 
3.  Effect of varieties on chips and fries quality parameters
4.  Overall acceptability

41 Field Visit (Half 
Day)

Visit to potato cold storage, rustic storage Field Work 2
42 6

15

16

Potato Processing

Potato chips and 
French fries  

Seed Quality 
Assurance System in 

Nepal 

Steps in Seed 
Certification/scheme 

Minimum physical 
Facilities for the 
seed certification 

Basic Concept of 
Potato Storage 

Methods of potato 
storage

Guiding policies and 
legal instruments in 

seed sector
1

31 Lecture & 
Discussion 1

13

35
Lecture & 
Discussion, 
 Exercise 

1

34 Lecture & 
Discussion 1

14

Roughing, haulm 
pulling and 
harvesting 

Total

40 Lecture & 
Discussion 1

39 Lecture & 
Discussion 1

38 Lecture & 
Discussion 1

37 Lecture & 
Discussion 1

36 Lecture & 
Discussion 1

33 Lecture & 
Discussion

Field Visit (Half Day)
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Training Title: Farmers Level “Potato Seed Production Training”
Training Duration: 6 Days

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

Theory Practical

• सम्बन्धित न्िल्ला, छिमेकका के्षत्रहरुको बीउ आलु
• उत्पादन तथा मागको अवस्था,
• खायन तथा बीउ आलमुा मूल्य अछिवदृ्धि,

• बीउ आलकुो स्थानीय तथा बाह्य बिारको अवस्था,

• बीउ आल ुउत्पादन तथा बिारीकरणमा कृषक
• समूह/सहकारीको उपयोग,

• समूह गठन तथा पररचालन
• आलबुालीको लागी उपयकु्त माटो तथा िछमन,

• आलबुाली खेतीका लागी उपयकु्त िछमन द्धवकास, गह्रा 
सिुार तथा यान्धत्रकरण मैत्री िछमन
• बीउ आल ुउत्पादनको लागत द्धवश्लषेण,

• आल ुखेतीका लागी आछथिक श्रोत व्यवस्थापन
• बीउ आलबुाट हनु ेआय द्धवश्लषेण
• नपेालमा उधमोचीत तथा दताि िएका आलकुा िातहरु 
तथा छतनका द्धवशषेताहरु
नमनुा वा सन्चत्र प्रस्तछुत
• बीउ आलकुो गणुस्तर ह्राशका कारणहरु
• बीउ आल ुउत्पादनका क्रममा गणुस्तर ह्राश 
व्यवस्थापन
• बीउ प्रछतस्थापनका बारेमा िानकारी
• छसड प्लट द्धवछिको पररचय,

• कृषकस्तरमा छसड प्लट व्यवस्थापन

8

बीउ आलकुा स्तरहरु 
तथा धयनुतम 

उत्पादन मापदण्ड

•  द्धवछिन्न स्तरका बीउ आल ुप्रमाणीकरण वा यथाथि 
संकेतपत्र द्धवछिबाट गणुस्तर र स्तर सछुनन्ित गनि परुा 
गनुिपने धयनुतम मापदण्डहरुको िानकारी

Lecture & 
Discussion 1

9

िछमनको तयारी, 
रोपण, छसंचाई तथा 

गोडमेल

• बीउ आलु उत्पादनमा गनुिपने अधतरबाली 
द्धक्रयाकलापहरुका बारेमा िानकारी

Lecture & 
Discussion 1

Training Curriculum

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

S.N Day Session Topic Sub-topic Delivery 
Method

Session

2

बीउ आल ुउत्पादन 
तथा बिारीकरणका 
लागी संस्थागत 
क्षमता द्धवकास

Lecture & 
Discussion 1

1

1

बीउ आल ुमूल्य 
शृंखलाको पररचय

Lecture & 
Discussion 1

3

बीउ आल ु
उत्पादनका लागी 
िछमनको िनौट

Lecture & 
Discussion 1

4

बीउ आल ु
उत्पादनको लाि तथा 

लागत द्धवश्लषेण

Lecture & 
Discussion 1

6
बीउको गणुस्तर ह्राश 

तथा प्रछतस्थापन
Lecture & 
Discussion 1

5

2

आलकुा िातहरु र 
छतनका द्धवशषेता

Lecture & 
Discussion 1

7

बीउ आल ु
उत्पादनका लागी 
छसड प्लट द्धवछि

Lecture & 
Discussion 1

3

s[lif ;"rgf tyf k|lzIf0f s]Gb| cGtu{tsf] kf7\oqmd l:js[lt ;ldltsf] ldlt @)&(÷)#÷!@ sf] lg0f{oaf6 l:js[tTraining Title: Officers Level Potato Seed Production Training
Training Duration: 16 Days

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

Theory Practical

1 Introduction and welcoming of participants
2. Pre-testing
3. Expectation matching of the trainees 
4. Objectives and importance of the training course
5.Development of code of conduct, roles/responsibility and
logistics supports.
1.Introduction to potato planting materials (Clone and seed)
2.Distribution, production, productivity, importance, trade
statistics of potato and seed potato. 
3. Basic Concept of TPS
4.Basic Concept of PBS
1.Concept of seed certification 

2. Fundamental Principles of seed certification

3.Prerequisites of seed certification with special reference to
potato crop

1.  Soil properties and fertility 
1.1. Soil physical properties
1.2. Chemical properties 
1.3. Biological properties
1.4.Soil fertility and crop production. 
2. Soil pH and liming 
2.1. Soil acidity and nutrient availability 
2.2. Soil pH and its impact in disease management 
2.3 Soil liming
1. Soil organic matter and soil microbes 
2. Soil organic matter and soil fertility 

3.Importance of soil organic matter in plant nutrient availability 
4. Microbial activity in soil
1. Essential elements 
2.Function of different nutrient elements
3.Deficiency symptoms  

1. Soil and nutrient requirement for potato (types of fertilizer) 
2.Concept of IPNS Strategy for fertilizer application (dose, 
time and method of application)
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
1. Criteria of quality seed 1
1.1.  varietal purity,
1.2.  Virus-free seed,

Lecture & 
Discussion, 
 Exercise

 Indicators stages 
and criteria of 

quality potato seed 

1

1

Interactive 
Lecture

Lecture & 
Discussion

S
N

9

2

3

Training Curriculum

Sessions 

1 1

2 1

3 Lecture & 
Discussion 1

5 Lecture & 
Discussion

7 Lecture & 
Discussion

Registration, 
inaugural and 

general orientation 

Importance and 
scope of seed potato 

and seed 
certification in 

potato crop

Concept of seed 
certification, 

fundamental principles 
and pre-requisites of 

seed certification

Elements of soil 
fertility

Soil Organic matter

4 Lecture & 
Discussion

 Nutrient 
management for 
seed potato (A)

 Nutrient 
management for 
seed potato (B)

Introduction of 
planting materials 

Day Session Topic Sub-topic Delivery 
Method

1

8 Lecture & 
Discussion 1

1

6 1

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 

cg';"rL–@
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Training Title: Farmers Level “Potato Seed Production Training”
Training Duration: 6 Days

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

Theory Practical

• सम्बन्धित न्िल्ला, छिमेकका के्षत्रहरुको बीउ आलु
• उत्पादन तथा मागको अवस्था,
• खायन तथा बीउ आलमुा मूल्य अछिवदृ्धि,

• बीउ आलकुो स्थानीय तथा बाह्य बिारको अवस्था,

• बीउ आल ुउत्पादन तथा बिारीकरणमा कृषक
• समूह/सहकारीको उपयोग,

• समूह गठन तथा पररचालन
• आलबुालीको लागी उपयकु्त माटो तथा िछमन,

• आलबुाली खेतीका लागी उपयकु्त िछमन द्धवकास, गह्रा 
सिुार तथा यान्धत्रकरण मैत्री िछमन
• बीउ आल ुउत्पादनको लागत द्धवश्लषेण,

• आल ुखेतीका लागी आछथिक श्रोत व्यवस्थापन
• बीउ आलबुाट हनु ेआय द्धवश्लषेण
• नपेालमा उधमोचीत तथा दताि िएका आलकुा िातहरु 
तथा छतनका द्धवशषेताहरु
नमनुा वा सन्चत्र प्रस्तछुत
• बीउ आलकुो गणुस्तर ह्राशका कारणहरु
• बीउ आल ुउत्पादनका क्रममा गणुस्तर ह्राश 
व्यवस्थापन
• बीउ प्रछतस्थापनका बारेमा िानकारी
• छसड प्लट द्धवछिको पररचय,

• कृषकस्तरमा छसड प्लट व्यवस्थापन

8

बीउ आलकुा स्तरहरु 
तथा धयनुतम 

उत्पादन मापदण्ड

•  द्धवछिन्न स्तरका बीउ आल ुप्रमाणीकरण वा यथाथि 
संकेतपत्र द्धवछिबाट गणुस्तर र स्तर सछुनन्ित गनि परुा 
गनुिपने धयनुतम मापदण्डहरुको िानकारी

Lecture & 
Discussion 1

9

िछमनको तयारी, 
रोपण, छसंचाई तथा 

गोडमेल

• बीउ आलु उत्पादनमा गनुिपने अधतरबाली 
द्धक्रयाकलापहरुका बारेमा िानकारी

Lecture & 
Discussion 1

Training Curriculum

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

S.N Day Session Topic Sub-topic Delivery 
Method

Session

2

बीउ आल ुउत्पादन 
तथा बिारीकरणका 
लागी संस्थागत 
क्षमता द्धवकास

Lecture & 
Discussion 1

1

1

बीउ आल ुमूल्य 
शृंखलाको पररचय

Lecture & 
Discussion 1

3

बीउ आल ु
उत्पादनका लागी 
िछमनको िनौट

Lecture & 
Discussion 1

4

बीउ आल ु
उत्पादनको लाि तथा 

लागत द्धवश्लषेण

Lecture & 
Discussion 1

6
बीउको गणुस्तर ह्राश 

तथा प्रछतस्थापन
Lecture & 
Discussion 1

5

2

आलकुा िातहरु र 
छतनका द्धवशषेता

Lecture & 
Discussion 1

7

बीउ आल ु
उत्पादनका लागी 
छसड प्लट द्धवछि

Lecture & 
Discussion 1

3

Theory Practical
S.N Day Session Topic Sub-topic Delivery 

Method

Session

• द्धवछिन्न द्धकछसमका बीउ आल ु(TPS, PBS)का द्धवशषेता 
तथा छसछमतताका वारेमा िानकारी
• बीउ आलकुा प्रकार अनसुारका गणुस्तर सम्बन्धि 
िानकारी
• बीउ आल ुउत्पादका द्धवछिन्न चरणमा आवश्यक 
खाद्यतत्व, प्रयोग द्धवछि, मात्रा आदी.
•उत्पादन हनु ेबीउ आलकुो गणुस्तरमा खाद्यतत्वको 
प्रिाव

• रछगंग तथा हाल्म पछुलंग सम्बन्धि सामाधय िानकारी,

•  रछगंग तथा हाल्म पछुलंग गने उपयकु्त समय
• रछगंग तथा हाल्म पछुलंग गदाि र नगदािको तलुनात्मक 
फरक

13

आलकुा प्रमखु 
रोगहरुको पद्धहचान 
तथा व्यवस्थापन १

•  आलकुा ढुसीिधय रोगहरु(डढुवा, वाटि, कालो खोषे्ट 
आदी)को पद्धहचान, रोग चक्र तथा व्यवस्थापन

Lecture & 
Discussion 1

14

आलकुा प्रमखु 
रोगहरुको पद्धहचान 
तथा व्यवस्थापन २

• आलकुा सकाण ुतथा द्धवषाणिुधय रोगहरु (ओइलाउने, 
सामाधय दाद तथा महत्वपणुि िाईरस रोगहरु)को 
पद्धहचान, रोग चक्र तथा व्यवस्थापन

Lecture & 
Discussion 1

15

आलकुा प्रमखु 
कीराहरुको पद्धहचान 
तथा व्यवस्थापन १

• आल ुबाली उत्पादनका क्रममा लाग्न ेप्रमखु 
कीराहरू(रातो कछमला, लाही, सेछमलपुर, छलफ माईनर, 

खमु्र ेआदी)को पद्धहचान, िीवन चक्र तथा व्यवस्थापन

Lecture & 
Discussion 1

16

आलकुा प्रमखु 
कीराहरुको पद्धहचान 
तथा व्यवस्थापन २

• बीउ आलु िण्डारणका क्रममा लाग्न ेप्रमखु 
कीराहरू(िोतवुा कीरा, आदी)को पद्धहचान, िीवन चक्र
तथा व्यवस्थापन

Lecture & 
Discussion 1

• उपयकु्त छिन्प्पनसकेको आल ुखधदा हनु ेक्षछतहरूका 
बारेमा िानकारी,
• आल ुखन्नको लागी उपयकु्त समयको एद्धकन गने 
तररकाहरु,

• खनकेो आललुाई क्यरुरंग गने तररका तथा क्यरुरंगका 
फाईदाहरु
• बीउ आलकुा लागी आवश्यक आलकुो ग्रडे,

• आल ुग्रछेडंग गने तररकाहरु,

• बीउ आल ुिण्डारणका लागी आवश्यक उपयकु्त 
प्याकेन्िङ्ग व्यवस्थापन
• बीउ आलकुो िण्डारणका पूविशति,
• रद्धष्टक घरमा बीउ आल ुिण्डारण,

• शीतिण्डारणमा बीउ आल ुिण्डारण,

4

11
बीउ आल ुउत्पादनमा 
खाद्यतत्व व्यवस्थापन

Lecture & 
Discussion 1

3

10
बीउआलकुा प्रकार र 

गणुस्तर
Lecture & 
Discussion 1

12
रछगंग तथा हाल्म 
पछुलंग (Roughing 

and Haulm Pulling)

Lecture & 
Discussion 1

18
बीउ आल ुग्रछेडंग 
तथा प्याकेन्िङ्ग

Lecture & 
Discussion 1

17

5

बीउ आल ुखने्न, 

क्यरुरंग गने
Lecture & 
Discussion 1

19
बीउ आल ुिण्डारण 

व्यवस्थापन
Lecture & 
Discussion 1
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Theory Practical
S.N Day Session Topic Sub-topic Delivery 

Method

Session

• प्रचछलत परम्पारगत बीउ आल ुिण्डारणका तररका, 
छतनको उपयोछगता तथा सिुार गनि सद्धकन ेद्धवषयहरु

• आलकुो शसुपु्तता,
• बीउ आल ुटुसाउने,
• रोप्नको लागी उपयकु्त बीउको अवस्था

21 6

द्धफल्ड अवलोकन 
भ्रमण

बीउ आल ुउत्पादन िईरहेको नन्िकको द्धफल्ड भ्रमण Field Work
4

20 4

5

Total 

19
बीउ आल ुिण्डारण 

व्यवस्थापन
Lecture & 
Discussion 1

20
िण्डारणबाट रोपण 
सम्मको तयारी

Lecture & 
Discussion 1

Theory Practical
S.N Day Session Topic Sub-topic Delivery 

Method

Session

• द्धवछिन्न द्धकछसमका बीउ आल ु(TPS, PBS)का द्धवशषेता 
तथा छसछमतताका वारेमा िानकारी
• बीउ आलकुा प्रकार अनसुारका गणुस्तर सम्बन्धि 
िानकारी
• बीउ आल ुउत्पादका द्धवछिन्न चरणमा आवश्यक 
खाद्यतत्व, प्रयोग द्धवछि, मात्रा आदी.
•उत्पादन हनु ेबीउ आलकुो गणुस्तरमा खाद्यतत्वको 
प्रिाव

• रछगंग तथा हाल्म पछुलंग सम्बन्धि सामाधय िानकारी,

•  रछगंग तथा हाल्म पछुलंग गने उपयकु्त समय
• रछगंग तथा हाल्म पछुलंग गदाि र नगदािको तलुनात्मक 
फरक

13

आलकुा प्रमखु 
रोगहरुको पद्धहचान 
तथा व्यवस्थापन १

•  आलकुा ढुसीिधय रोगहरु(डढुवा, वाटि, कालो खोषे्ट 
आदी)को पद्धहचान, रोग चक्र तथा व्यवस्थापन

Lecture & 
Discussion 1

14

आलकुा प्रमखु 
रोगहरुको पद्धहचान 
तथा व्यवस्थापन २

• आलकुा सकाण ुतथा द्धवषाणिुधय रोगहरु (ओइलाउने, 
सामाधय दाद तथा महत्वपणुि िाईरस रोगहरु)को 
पद्धहचान, रोग चक्र तथा व्यवस्थापन

Lecture & 
Discussion 1

15

आलकुा प्रमखु 
कीराहरुको पद्धहचान 
तथा व्यवस्थापन १

• आल ुबाली उत्पादनका क्रममा लाग्न ेप्रमखु 
कीराहरू(रातो कछमला, लाही, सेछमलपुर, छलफ माईनर, 

खमु्र ेआदी)को पद्धहचान, िीवन चक्र तथा व्यवस्थापन

Lecture & 
Discussion 1

16

आलकुा प्रमखु 
कीराहरुको पद्धहचान 
तथा व्यवस्थापन २

• बीउ आलु िण्डारणका क्रममा लाग्न ेप्रमखु 
कीराहरू(िोतवुा कीरा, आदी)को पद्धहचान, िीवन चक्र
तथा व्यवस्थापन

Lecture & 
Discussion 1

• उपयकु्त छिन्प्पनसकेको आल ुखधदा हनु ेक्षछतहरूका 
बारेमा िानकारी,
• आल ुखन्नको लागी उपयकु्त समयको एद्धकन गने 
तररकाहरु,

• खनकेो आललुाई क्यरुरंग गने तररका तथा क्यरुरंगका 
फाईदाहरु
• बीउ आलकुा लागी आवश्यक आलकुो ग्रडे,

• आल ुग्रछेडंग गने तररकाहरु,

• बीउ आल ुिण्डारणका लागी आवश्यक उपयकु्त 
प्याकेन्िङ्ग व्यवस्थापन
• बीउ आलकुो िण्डारणका पूविशति,
• रद्धष्टक घरमा बीउ आल ुिण्डारण,

• शीतिण्डारणमा बीउ आल ुिण्डारण,

4

11
बीउ आल ुउत्पादनमा 
खाद्यतत्व व्यवस्थापन

Lecture & 
Discussion 1

3

10
बीउआलकुा प्रकार र 

गणुस्तर
Lecture & 
Discussion 1

12
रछगंग तथा हाल्म 
पछुलंग (Roughing 

and Haulm Pulling)

Lecture & 
Discussion 1

18
बीउ आल ुग्रछेडंग 
तथा प्याकेन्िङ्ग

Lecture & 
Discussion 1

17

5

बीउ आल ुखने्न, 

क्यरुरंग गने
Lecture & 
Discussion 1

19
बीउ आल ुिण्डारण 

व्यवस्थापन
Lecture & 
Discussion 119
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lrq g+= # kft bf]la|g] efO/; lrq g+= $ efO/; jfO{ (PVY)

lrq g+= % efO/; PS; (PVX) lrq g+= ^ efO/; P (PVA)

lrq g+= ! kft bf]la|g] efO/;
  

 

  
 

  
 

  
 

lrq g++=*s8fdf]hfOs(Serveremosaic) lrq g+= &xNsfdf]hfOs(Mild mosaic) 

lrq g++= ^ efO/; P (PVA) 
 

 

lrq g++= % efO/; PS; (PVX) 

lrq g++= $ efO/; jfO{(PVY) lrq g++= #kft bf]la|g] efO/; 

lrq g++= @ kft bf]la|g] efO/; lrq g++= !kft bf]la|g] efO/; 
 

lrq g+= @ kft bf]la|g] efO/;
  

 

  
 

  
 

  
 

lrq g++=*s8fdf]hfOs(Serveremosaic) lrq g+= &xNsfdf]hfOs(Mild mosaic) 

lrq g++= ^ efO/; P (PVA) 
 

 

lrq g++= % efO/; PS; (PVX) 

lrq g++= $ efO/; jfO{(PVY) lrq g++= #kft bf]la|g] efO/; 

lrq g++= @ kft bf]la|g] efO/; lrq g++= !kft bf]la|g] efO/; 
 

  
 

  
 

  
 

  
 

lrq g++=*s8fdf]hfOs(Serveremosaic) lrq g+= &xNsfdf]hfOs(Mild mosaic) 

lrq g++= ^ efO/; P (PVA) 
 

 

lrq g++= % efO/; PS; (PVX) 

lrq g++= $ efO/; jfO{(PVY) lrq g++= #kft bf]la|g] efO/; 

lrq g++= @ kft bf]la|g] efO/; lrq g++= !kft bf]la|g] efO/; 
 

  
 

  
 

  
 

  
 

lrq g++=*s8fdf]hfOs(Serveremosaic) lrq g+= &xNsfdf]hfOs(Mild mosaic) 

lrq g++= ^ efO/; P (PVA) 
 

 

lrq g++= % efO/; PS; (PVX) 

lrq g++= $ efO/; jfO{(PVY) lrq g++= #kft bf]la|g] efO/; 

lrq g++= @ kft bf]la|g] efO/; lrq g++= !kft bf]la|g] efO/; 
 

  
 

  
 

  
 

  
 

lrq g++=*s8fdf]hfOs(Serveremosaic) lrq g+= &xNsfdf]hfOs(Mild mosaic) 

lrq g++= ^ efO/; P (PVA) 
 

 

lrq g++= % efO/; PS; (PVX) 

lrq g++= $ efO/; jfO{(PVY) lrq g++= #kft bf]la|g] efO/; 

lrq g++= @ kft bf]la|g] efO/; lrq g++= !kft bf]la|g] efO/; 
 

  
 

  
 

  
 

  
 

lrq g++=*s8fdf]hfOs(Serveremosaic) lrq g+= &xNsfdf]hfOs(Mild mosaic) 

lrq g++= ^ efO/; P (PVA) 
 

 

lrq g++= % efO/; PS; (PVX) 

lrq g++= $ efO/; jfO{(PVY) lrq g++= #kft bf]la|g] efO/; 

lrq g++= @ kft bf]la|g] efO/; lrq g++= !kft bf]la|g] efO/; 
 

cg';"rL–%
/f]u klxrfgsf nflu tl:j/x¿
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lrq g+= & xNsfdf]hfOs (Mild mosaic)

lrq g+=!!;fwf/0fbfb(Common Scab) 

 
 

 
 

  
 

 

 
lrq g+ !$ sfnf]vf]:6] /f]u(Black scurf): 6';fdf,lj?jfdf / bfgfdf 

lrq g=+ !@  k5f}6] 89'jfMd'gfdf /f]usf] nIf0f,kftdf /f]usf] nIf0f,bfgfdf /f]usf] nIf0f 

lrq g+ !# cuf}6] 89'jf(Early blight) 

lrq g+= !) cfn'sf] k]mbs'lxg] cyjfuLnf] ;8g(Blackleg/Soft Rot):s|dzjfofFjf6bfofFlj?jfdf 

b]lvg] nIf0f,bfgfdf b]lvg] nIf0f, bfgfsf] lelqefudf b]lvg] nIf0f 

lrq g+ ( cf]On] jf v}/f] lkkrSs] /f]u(Bacterial wilt or Brown rot)  
s|dzjfofFjf6bfofFlj?jf, bfgf / bfgfsf] leq b]lvg] nIf0f 

 

 

 

 

 

 

lrq g+= ( cf]On] jf v}/f] lkkrSs] /f]u (Bacterial wilt or Brown rot)  s|dz 
jfofFaf6 bfofF la?jf, bfgf / bfgfsf] leq b]lvg] nIf0f

lrq g+=!!;fwf/0fbfb(Common Scab) 

 
 

 
 

  
 

 

 
lrq g+ !$ sfnf]vf]:6] /f]u(Black scurf): 6';fdf,lj?jfdf / bfgfdf 

lrq g=+ !@  k5f}6] 89'jfMd'gfdf /f]usf] nIf0f,kftdf /f]usf] nIf0f,bfgfdf /f]usf] nIf0f 

lrq g+ !# cuf}6] 89'jf(Early blight) 

lrq g+= !) cfn'sf] k]mbs'lxg] cyjfuLnf] ;8g(Blackleg/Soft Rot):s|dzjfofFjf6bfofFlj?jfdf 

b]lvg] nIf0f,bfgfdf b]lvg] nIf0f, bfgfsf] lelqefudf b]lvg] nIf0f 

lrq g+ ( cf]On] jf v}/f] lkkrSs] /f]u(Bacterial wilt or Brown rot)  
s|dzjfofFjf6bfofFlj?jf, bfgf / bfgfsf] leq b]lvg] nIf0f 

 

 

 

 

 

 
lrq g+= !) cfn'sf] k]mbs'lxg] cyjflunf] ;8g (Blackleg/Soft Rot): s|dz jfofFaf6 

bfofF la?jfdf b]lvg] nIf0f,bfgfdf b]lvg] nIf0f, bfgfsf] lelqefudf b]lvg] nIf0f

lrq g+= * s8fdf]hfOs (Serveremosaic)

  
 

  
 

  
 

  
 

lrq g++=*s8fdf]hfOs(Serveremosaic) lrq g+= &xNsfdf]hfOs(Mild mosaic) 

lrq g++= ^ efO/; P (PVA) 
 

 

lrq g++= % efO/; PS; (PVX) 

lrq g++= $ efO/; jfO{(PVY) lrq g++= #kft bf]la|g] efO/; 

lrq g++= @ kft bf]la|g] efO/; lrq g++= !kft bf]la|g] efO/; 
   

 

  
 

  
 

  
 

lrq g++=*s8fdf]hfOs(Serveremosaic) lrq g+= &xNsfdf]hfOs(Mild mosaic) 

lrq g++= ^ efO/; P (PVA) 
 

 

lrq g++= % efO/; PS; (PVX) 

lrq g++= $ efO/; jfO{(PVY) lrq g++= #kft bf]la|g] efO/; 

lrq g++= @ kft bf]la|g] efO/; lrq g++= !kft bf]la|g] efO/; 
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lrq g+=!!;fwf/0fbfb(Common Scab) 

 
 

 
 

  
 

 

 
lrq g+ !$ sfnf]vf]:6] /f]u(Black scurf): 6';fdf,lj?jfdf / bfgfdf 

lrq g=+ !@  k5f}6] 89'jfMd'gfdf /f]usf] nIf0f,kftdf /f]usf] nIf0f,bfgfdf /f]usf] nIf0f 

lrq g+ !# cuf}6] 89'jf(Early blight) 

lrq g+= !) cfn'sf] k]mbs'lxg] cyjfuLnf] ;8g(Blackleg/Soft Rot):s|dzjfofFjf6bfofFlj?jfdf 

b]lvg] nIf0f,bfgfdf b]lvg] nIf0f, bfgfsf] lelqefudf b]lvg] nIf0f 

lrq g+ ( cf]On] jf v}/f] lkkrSs] /f]u(Bacterial wilt or Brown rot)  
s|dzjfofFjf6bfofFlj?jf, bfgf / bfgfsf] leq b]lvg] nIf0f 

 

 

 

 

 

 

lrq g+=!!;fwf/0fbfb(Common Scab) 

 
 

 
 

  
 

 

 
lrq g+ !$ sfnf]vf]:6] /f]u(Black scurf): 6';fdf,lj?jfdf / bfgfdf 

lrq g=+ !@  k5f}6] 89'jfMd'gfdf /f]usf] nIf0f,kftdf /f]usf] nIf0f,bfgfdf /f]usf] nIf0f 

lrq g+ !# cuf}6] 89'jf(Early blight) 

lrq g+= !) cfn'sf] k]mbs'lxg] cyjfuLnf] ;8g(Blackleg/Soft Rot):s|dzjfofFjf6bfofFlj?jfdf 

b]lvg] nIf0f,bfgfdf b]lvg] nIf0f, bfgfsf] lelqefudf b]lvg] nIf0f 

lrq g+ ( cf]On] jf v}/f] lkkrSs] /f]u(Bacterial wilt or Brown rot)  
s|dzjfofFjf6bfofFlj?jf, bfgf / bfgfsf] leq b]lvg] nIf0f 

 

 

 

 

 

 

lrq g+= !!;fwf/0fbfb (Common Scab) lrq g+= !# cuf}6] 89'jf (Early blight)

lrq g+=!!;fwf/0fbfb(Common Scab) 

 
 

 
 

  
 

 

 
lrq g+ !$ sfnf]vf]:6] /f]u(Black scurf): 6';fdf,lj?jfdf / bfgfdf 

lrq g=+ !@  k5f}6] 89'jfMd'gfdf /f]usf] nIf0f,kftdf /f]usf] nIf0f,bfgfdf /f]usf] nIf0f 

lrq g+ !# cuf}6] 89'jf(Early blight) 

lrq g+= !) cfn'sf] k]mbs'lxg] cyjfuLnf] ;8g(Blackleg/Soft Rot):s|dzjfofFjf6bfofFlj?jfdf 

b]lvg] nIf0f,bfgfdf b]lvg] nIf0f, bfgfsf] lelqefudf b]lvg] nIf0f 

lrq g+ ( cf]On] jf v}/f] lkkrSs] /f]u(Bacterial wilt or Brown rot)  
s|dzjfofFjf6bfofFlj?jf, bfgf / bfgfsf] leq b]lvg] nIf0f 

 

 

 

 

 

 

lrq g+= !@  k5f}6] 89'jf M d'gfdf /f]usf] nIf0f,kftdf /f]usf] nIf0f,bfgfdf /f]usf] nIf0f

lrq g+=!!;fwf/0fbfb(Common Scab) 

 
 

 
 

  
 

 

 
lrq g+ !$ sfnf]vf]:6] /f]u(Black scurf): 6';fdf,lj?jfdf / bfgfdf 

lrq g=+ !@  k5f}6] 89'jfMd'gfdf /f]usf] nIf0f,kftdf /f]usf] nIf0f,bfgfdf /f]usf] nIf0f 

lrq g+ !# cuf}6] 89'jf(Early blight) 

lrq g+= !) cfn'sf] k]mbs'lxg] cyjfuLnf] ;8g(Blackleg/Soft Rot):s|dzjfofFjf6bfofFlj?jfdf 

b]lvg] nIf0f,bfgfdf b]lvg] nIf0f, bfgfsf] lelqefudf b]lvg] nIf0f 

lrq g+ ( cf]On] jf v}/f] lkkrSs] /f]u(Bacterial wilt or Brown rot)  
s|dzjfofFjf6bfofFlj?jf, bfgf / bfgfsf] leq b]lvg] nIf0f 

 

 

 

 

 

 

lrq g+= !$ sfnf]vf]:6] /f]u (Black scurf): 6';fdf,la?jfdf / bfgfdf
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lrq g+=!& cfn'bfgfsf] cfsf/ ljlu|g' 

  
lrq g+ !* ;–;fgf cfn'sf bfgfx? kmNg] 

 
lrq g+ !( cfn' bfgfdf lr/f kg]{ -Cracking_ 

 
lrq g+ @) nx/] cfn' -Chaining): 

  
lrq g+ @! sfnf] d'6' (Black Heart)  

lrq g+ @@ xl/of] cfn' (Green potato)  

lrq g+ !^ P]h]?(Wart) 
 

lrq g+ !% w'n] bfb(Pawdery 
scab) 
 

 

     
lrq g+=!& cfn'bfgfsf] cfsf/ ljlu|g' 

  
lrq g+ !* ;–;fgf cfn'sf bfgfx? kmNg] 

 
lrq g+ !( cfn' bfgfdf lr/f kg]{ -Cracking_ 

 
lrq g+ @) nx/] cfn' -Chaining): 

  
lrq g+ @! sfnf] d'6' (Black Heart)  

lrq g+ @@ xl/of] cfn' (Green potato)  

lrq g+ !^ P]h]?(Wart) 
 

lrq g+ !% w'n] bfb(Pawdery 
scab) 
 

 

     
lrq g+=!& cfn'bfgfsf] cfsf/ ljlu|g' 

  
lrq g+ !* ;–;fgf cfn'sf bfgfx? kmNg] 

 
lrq g+ !( cfn' bfgfdf lr/f kg]{ -Cracking_ 

 
lrq g+ @) nx/] cfn' -Chaining): 

  
lrq g+ @! sfnf] d'6' (Black Heart)  

lrq g+ @@ xl/of] cfn' (Green potato)  

lrq g+ !^ P]h]?(Wart) 
 

lrq g+ !% w'n] bfb(Pawdery 
scab) 
 

 

     
lrq g+=!& cfn'bfgfsf] cfsf/ ljlu|g' 

  
lrq g+ !* ;–;fgf cfn'sf bfgfx? kmNg] 

 
lrq g+ !( cfn' bfgfdf lr/f kg]{ -Cracking_ 

 
lrq g+ @) nx/] cfn' -Chaining): 

  
lrq g+ @! sfnf] d'6' (Black Heart)  

lrq g+ @@ xl/of] cfn' (Green potato)  

lrq g+ !^ P]h]?(Wart) 
 

lrq g+ !% w'n] bfb(Pawdery 
scab) 
 

lrq g+ !% w'n] bfb (Pawdery) 

lrq g+= !& cfn'bfgfsf] cfsf/ ljlu|g'

 

     
lrq g+=!& cfn'bfgfsf] cfsf/ ljlu|g' 

  
lrq g+ !* ;–;fgf cfn'sf bfgfx? kmNg] 

 
lrq g+ !( cfn' bfgfdf lr/f kg]{ -Cracking_ 

 
lrq g+ @) nx/] cfn' -Chaining): 

  
lrq g+ @! sfnf] d'6' (Black Heart)  

lrq g+ @@ xl/of] cfn' (Green potato)  

lrq g+ !^ P]h]?(Wart) 
 

lrq g+ !% w'n] bfb(Pawdery 
scab) 
 

lrq g+= !( cfn' bfgfdf lr/f kg]{ (Cracking)

lrq g+= !* ;–;fgf cfn'sf bfgfx¿ kmNg]

lrq g+= @) nx/] cfn' (Chaining):

lrq g+ !^ P]h]? (Wart)
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lrq g+ @# cfGtl/s 6';f (Internal 
sprouting) 

  
lrq g+  @$   lrlnu+ tyf lk|mlhu+ O{Gh'/L 
 (Chilling and freezing injury) 

   
lrq g+ @% vf]s|f] d'6' (Hallow heart) 

 
lrq g+ @^ cfn' leq v}/f] bfu (Internal 
Brown Spot) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
lrq g+ @# cfGtl/s 6';f (Internal 
sprouting) 

  
lrq g+  @$   lrlnu+ tyf lk|mlhu+ O{Gh'/L 
 (Chilling and freezing injury) 

   
lrq g+ @% vf]s|f] d'6' (Hallow heart) 

 
lrq g+ @^ cfn' leq v}/f] bfu (Internal 
Brown Spot) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
lrq g+ @# cfGtl/s 6';f (Internal 
sprouting) 

  
lrq g+  @$   lrlnu+ tyf lk|mlhu+ O{Gh'/L 
 (Chilling and freezing injury) 

   
lrq g+ @% vf]s|f] d'6' (Hallow heart) 

 
lrq g+ @^ cfn' leq v}/f] bfu (Internal 
Brown Spot) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
lrq g+ @# cfGtl/s 6';f (Internal 
sprouting) 

  
lrq g+  @$   lrlnu+ tyf lk|mlhu+ O{Gh'/L 
 (Chilling and freezing injury) 

   
lrq g+ @% vf]s|f] d'6' (Hallow heart) 

 
lrq g+ @^ cfn' leq v}/f] bfu (Internal 
Brown Spot) 

 

     
lrq g+=!& cfn'bfgfsf] cfsf/ ljlu|g' 

  
lrq g+ !* ;–;fgf cfn'sf bfgfx? kmNg] 

 
lrq g+ !( cfn' bfgfdf lr/f kg]{ -Cracking_ 

 
lrq g+ @) nx/] cfn' -Chaining): 

  
lrq g+ @! sfnf] d'6' (Black Heart)  

lrq g+ @@ xl/of] cfn' (Green potato)  

lrq g+ !^ P]h]?(Wart) 
 

lrq g+ !% w'n] bfb(Pawdery 
scab) 
 

 

     
lrq g+=!& cfn'bfgfsf] cfsf/ ljlu|g' 

  
lrq g+ !* ;–;fgf cfn'sf bfgfx? kmNg] 

 
lrq g+ !( cfn' bfgfdf lr/f kg]{ -Cracking_ 

 
lrq g+ @) nx/] cfn' -Chaining): 

  
lrq g+ @! sfnf] d'6' (Black Heart)  

lrq g+ @@ xl/of] cfn' (Green potato)  

lrq g+ !^ P]h]?(Wart) 
 

lrq g+ !% w'n] bfb(Pawdery 
scab) 
 

lrq g+ @! sfnf] d'6' (Black Heart)

lrq g+= @# cfGtl/s 6';f 
(Internal sprouting)

lrq g+= @% vf]s|f] d'6'
(Hallow heart)

lrq g+= @^ cfn' leq v}/f] bfu 
(Internal Brown Spot)

lrq g+ @@ xl/of] cfn' (Green potato) 

lrq g+= @$ lrlnu+ tyf lk|mlhu+ O{Gh'/L
 (Chilling and freezing injury)
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cfn'sf hftsf bfgfx?  

  

  

  
 

  

  

cfn'sf hftsf bfgfx?  

  

  

  
 

  

  

cfn'sf hftsf bfgfx?  

  

  

  
 

  

  

cfn'sf hftsf bfgfx?  

  

  

  
 

  

  

cfn'sf hftsf bfgfx?  

  

  

  
 

  

  

cfn'sf hftsf bfgfx?  

  

  

  
 

  

  

cg';"rL–^
cfn'sf hft klxrfgsf nflu bfgfx¿
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खमुल उज्जल  

 
 

cfn'sf hftsf bfgfx?  

  

  

  
 

  

  

cfn'sf hftsf bfgfx?  

  

  

  
 

  

  

cfn'sf hftsf bfgfx?  

  

  

  
 

  

  

cfn'sf hftsf bfgfx?  

  

  

  
 

  

  



161/fli6«o cfn', t/sf/L tyf d;nfjfnL ljsf; s]Gb|

aLp cfn' pTkfbg k|lzIfs Dofg'cn
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g]kfn ;/sf/

s[lif tyf kz'kG5L ljsf; dGqfno
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