
 x

 
Table  of  Contents 

 
Page 

 
Acknowledgements .................................................................................................... iii 

Abstract (Thai) .............................................................................................................v 

Abstract (English) .................................................................................................... viii 

List  of  Tables .......................................................................................................... xiv 

List  of  Figures......................................................................................................... xvi 

Abbreviations .......................................................................................................... xvii 

 

Chapter I Introduction................................................................................................1 

1.1 Background..........................................................................................................1 

1.2  Agriculture – Its importance ................................................................................2 

1.3 Crops and cropping systems ................................................................................3 

1.4  Development of seed potato sector in Bhutan .....................................................4 

1.5 Production constraints..........................................................................................7 

1.6  Rationale ..............................................................................................................9 

1.7  Objectives ..........................................................................................................11 

1.8  Usefulness of the study ......................................................................................12 

1.9  Scope of the study..............................................................................................12 

 

Chapter 2 Literature Review ....................................................................................13 

2.1 Seed systems ......................................................................................................13 

2.2  Contract farming ................................................................................................16 

 2.2.1 Benefits and risks of contracting small farmers........................................23 

 2.2.2 Benefits and risks to agribusiness .............................................................25 

2.3  Synthesis of literature review.............................................................................27 

 2.3.1 Seed system...............................................................................................27 

 2.3.2 Contract farming .......................................................................................27 

 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xi

Page 
Chapter 3 Research Methods....................................................................................30 

3.1  Conceptual framework.......................................................................................30 

3.2  Site Selection .....................................................................................................31 

3.3  Contextual setting ..............................................................................................32 

3.4  Sampling technique and sample size .................................................................34 

3.5  Data collection ...................................................................................................36 

3.5  Data analysis ......................................................................................................37 

3.6  Relationship of variables to the seed quality .....................................................38 

3.7 Strengths, Weaknesses, Opportunities and Threats (SWOT) ............................39 

 

Chapter 4 Description of the Study Area ................................................................40 

4.1 Bio-physical characteristics of Phobjikha..........................................................40 

 4.1.1 Crop diversity and cropping systems........................................................43 

 4.1.2 Demography and Access to services.........................................................44 

4.2  Bio-physical characteristics of Sephu................................................................45 

 4.2.1 Crop diversity and cropping systems........................................................47 

 4.2.2 Demography and Access to services.........................................................49 

4.3  Bio-physical characteristics of Ura....................................................................49 

 4.3.1 Crop diversity and cropping systems........................................................51 

 4.3.2 Demography and Access to services.........................................................52 

4.4  Summary ............................................................................................................53 

 

Chapter 5 Operating Mechanism of Seed Industry in Bhutan..............................54 

5.1 Introduction........................................................................................................54 

 5.1.2 Seed industry development .......................................................................55 

 5.1.3 Government policy towards the seed sector development........................56 

5.2  Local seed system ..............................................................................................56 

5.3  Bhutan national potato program era...................................................................57 

5.4  Seed potato grower groups (SPGG)...................................................................58 

5.5  Druk seed corporation........................................................................................59 

 5.5.1 Varietals release and plant variety protection...........................................59 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xii

Page 
 5.5.2 Maintenance breeding (MB1)....................................................................60 

 5.5.3 Seed production ........................................................................................60 

 5.5.4 Seed distribution and marketing ...............................................................61 

 5.5.5 Quality assurance ......................................................................................62 

 5.5.6 Measures to support domestic seed industry ............................................62 

 5.5.7 Farm Facilities ..........................................................................................63 

5.6  Contract Seed Growers (CSGs) .........................................................................64 

  5.6.1 Contract Seed Growers’ Scheme ..............................................................65 

 5.6.2 Seed Village Scheme ................................................................................65 

5.7  Prospect for DSC ...............................................................................................66 

5.8  Seed Potato Production and Distribution System ..............................................67 

5.9  Pricing Mechanism ............................................................................................72 

5.10  Quality Control ..................................................................................................75 

5.11  Marketing...........................................................................................................76 

 5.11.1 Commission Agents (CA).......................................................................78 

 5.11.2 Food Corporation of Bhutan (FCB)........................................................80 

 5.11.3 Local traders............................................................................................80 

5.12  Farmers’ perception on existing operating mechanism .....................................81 

 5.12.1 Motivation to participate in contract seed potato production .................81 

 5.12.2 De-motivating factors for contract growers............................................82 

 5.12.3 Reason for Non-Contract farmer not joining CS P.................................83 

 5.12.4 Suggested change in DSC program ........................................................84 

 5.12.5 Farmer satisfaction with contract seed grower program.........................86 

5.13  Aspects of contract farming ...............................................................................86 

5.14  Performance of contract farming .......................................................................88 

5.15  Breakdown of seed system.................................................................................91 

5.16  Summary ............................................................................................................91 

 

Chapter 6 Seed Potato Production and Returns.....................................................93 

6.1  Production..........................................................................................................93 

 6.1.1 Area under potato cultivation....................................................................93 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xiii

Page 
 6.1.2 Seed Rate ..................................................................................................95 

 6.1.3 Varietal Choice .........................................................................................95 

 6.1.4 Seed Source...............................................................................................96 

6.2  Productivity........................................................................................................97 

 6.2.1 Yield increase by DSC Seed .....................................................................98 

 6.2.2 Yield increase by changing seed...............................................................98 

 6.3.3 Yield assessment.......................................................................................99 

6.3  Seed Quality.....................................................................................................101 

 6.3.1 Quality Seed produce..............................................................................104 

 6.3.2 Factors affecting seed quality .................................................................105 

6.4  Economic returns .............................................................................................109 

6.5  Performance of cash and carry system.............................................................111 

6.6  SWOT analysis of contract seed potato production system in Bhutan............114 

 

Chapter 7 Enhancement of Seed Potato Sector ....................................................117 

7.1  Provision of inputs on credit ............................................................................119 

7.2  Strengthening of technical competency ...........................................................120 

7.3  Expansion of seed potato market .....................................................................122 

 7.3.1 Improve domestic market .......................................................................122 

 7.3.2 Explore international market for seed potato..........................................124 

7.4  Pricing policy for seed potato ..........................................................................125 

7.5  Formation of seed grower groups ....................................................................126 

7.6  Improve stakeholders relationship ...................................................................127 

 

Chapter 8 Conclusion and Recommendations ......................................................130 

8.1  Conclusion .......................................................................................................130 

8.2  Recommendations to improve the seed potato system ....................................133 

8.3  Suggested Further Research Issues..................................................................134 

References.................................................................................................................135 

Appendix- I ...............................................................................................................142 

Curriculum Vitae .....................................................................................................147 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xiv

 

 

List  of  Tables 

Table                                                                                                                        Page 
 
1.1:   Agro-ecological zones of Bhutan .........................................................................2 

3.1:   Age of the growers..............................................................................................33 

3.2:   Average household size of the farmer interviewed ............................................33 

3.3:   Land holding of the sampled farmers .................................................................34 

3.4:   Gross Margin obtained from different crops of sampled farmers ......................34 

3.5:   Number of farmers interviewed..........................................................................35 

4.1:   Phobjikha geog (Wangdiphodrang) ....................................................................42 

4.2:   Cropping calendar in Phobjikha valley...............................................................44 

4.3:   Sephu (Wangdiphodrang) ...................................................................................47 

4.4:   Cropping calendar at Sephu................................................................................48 

4.5:   Ura Geog (Bumthang) ........................................................................................51 

4.6:   Cropping calendar in Ura....................................................................................52 

5.1:   Financial Performance of Druk Seed..................................................................63 

5.2:   Farm wise actual and cultivable area..................................................................64 

5.3:   DSC Seed Potato Statement, 1999 – 2003..........................................................69 

5.4:   SPGGs and numbers of group member for the Year 1994, 1997 & 2004..........70 

5.5:   Seed Potato Demand and Supply for Six Eastern Dzongkhags, 1995-1999 ......71 

5.6:   Price of seed potato during 1999-2003 ...............................................................73 

5.7:   Seed price for Desiree (Red variety)...................................................................74 

5.8:   Ratio of growers and commission agents ...........................................................79 

5.9:   Reasons for leaving CSG program .....................................................................82 

5.10: Reasons for non-contract farmer not joining CSG program...............................83 

5.11: Strategies to control and enforce rules relating to roughing...............................85 

5.12: Strategies to control and enforce rules relating to crop rotation.........................86 

6.1:   Land holding of three categories of farmers.......................................................94 

6.2:   Productivity of potato within the categories .....................................................100 

6.3:   Productivity among the categories....................................................................100 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xv

Page 
6.4:   Affect of seed change on seed quality ..............................................................101 

6.5:   Chemical used by three categories of farmers ..................................................102 

6.6:   Weedicide used by three categories of farmers ................................................102 

6.7:   SSP used by three categories of farmers...........................................................103 

6.8:   Seed quality produced by three categories of farmers......................................104 

6.9:   Coefficients of Regression analysis..................................................................106 

6.10: Economic returns from 1 ha of potato among three categories of farmers.......110 

7.1:   Estimates of Seed Potato Demand for West Bengal & Assam.........................125 

           

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xvi

 

List  of  Figures 

 

Figure                            Page 

 

1.1:  Problems in seed potato production.......................................................................8 

3.1:  Conceptual framework.........................................................................................30 

3.2:  Location of Study Area........................................................................................32 

4.1:  Land Use Map of Phobjikha ................................................................................41 

4.2:  Rainfall and temperature of Phobjikha valley 2003 ............................................42 

4.3:  Crop types and share of cropped farmland in Phobjikha valley ..........................43 

4.4:  Land Use and Land Cover, Sephu geog ..............................................................46 

4.5:  Crop types and share of cropped farmland in Sephu valley ................................48 

4.6:  Land use map of Ura............................................................................................50 

4.7:  Crop types and share of cropped farmland in Ura valley ....................................51 

5.1:  Schematic representation of Seed Potato production system ..............................68 

5.2:  Marketing channel of seed potato........................................................................77 

5.3:  Sources of motivation to produce seed potato .....................................................82 

5.4:  Suggested change in DSC program .....................................................................84 

5.5:  Respondents’ suggestions for a seed grower program.........................................85 

5.6:  Advantage of participation in contract seed production ......................................89 

5.7:  Disadvantage of participation in contract seed production..................................90 

6.1:  Trend in area cultivated with potato ....................................................................94 

6.2:  Seed rate used by different category of farmers over the years...........................95 

6.3:  Varietal Selection.................................................................................................96 

6.4:  Seed Source..........................................................................................................97 

6.5:  Yield increase by DSC Seed................................................................................98 

6.6:  Percent yield increase by changing seed..............................................................99 

6.7:  Percentage of quality seed produced .................................................................104 

6.8:  Seed Replacement..............................................................................................108 

6.9:  Proportion of expenditure incurred in producing 1 ha. Potato ..........................111 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xvii

Abbreviations 

% Percentage 
0 C Degree Celsius 

BAFRA Bhutan Agriculture and Food Regulatory Authority 

BDFC Bhutan Development Finance Corporation 

BHU Basic Health Unit 

BNPP Bhutan National Potato Program 

BPDP Bhutan Potato Development Program 

CA Commission Agent 

CF Contract Farming 

CIP International Potato Centre 

CLSD Crops and Livestock Services Division 

CORRB Council for Renewable Natural Resources Research of Bhutan 

CSG Contract Seed Growers 

CV Coefficient of Variation 

DAO District Agriculture Officer 

DOA Department of Agriculture 

DOAH Department of Animal Husbandry  

DOF Department of Forestry  

DOP Department of Planning 

DRC Department of  Revenue and Customs 

DSC Druk Seed Corporation 

EPO-NS Elite Progeny Orchards and Nursery Scheme  

ESD Effective Seed Demand 

FASU Farmers Association Support Unit 

FCB Food Corporation of Bhutan 

FM Financial Manual 

FYM Farm Yard Manure 

GGLS Group Guarantee Lending Scheme 

GTZ German Technical Cooperation 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xi

gm gram 

ha hectare 

kg kilogram 

km2 Square kilometer 

LDC Least Developed Country 

LUPP Land Use and Planning Project 

m meter 

Max Maximum 

MB1 Maintenance Breeding 

MB2 Management Board 

Min Minimum 

mm Millimeter 

MOA Ministry of Agriculture 

mt metric ton 

mt ha-1 metric ton per hactare 

NASEPP National Seed and Plant Production Program 

NPHU National Post Harvest Unit 

NSB National Seed Board  

Nu. Ngultrum (1 US$ = Nu. 45.01) (Bhutanese Currency) 

ORC Out Reach Clinic 

PPD Planning and Policy Division 

QCRS Quality Control and Regulatory Services 

RDP Rural Development Project 

RGOB Royal Government of Bhutan 

RNR Renewable Natural Resources 

RNR-RC Renewable Natural Resources Research Center 

RSPN Royal Society for the Protection of Nature 

SD Standard Deviation 

SDC Swiss Agency for Development and Cooperation 

SPGG Seed Potato Growers Group 

SRR Seed Replacement  Rate 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xii

SVS Seed Village Scheme  

SWOT Strengths, Weaknesses, Opportunities and Threats 

TSD Total Seed Demand 

VCU Value for Cultivation and Use  

 

 

 

 

 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d


