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So many options
So many diversity




Plant Breeder as a Leader in Agrlculture
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Major Scope

Horizontal Betterinputs &
management Expansion

Expansion

) | Increased Food .
Increasein net cropped area : Genetic enhancement
Production
i
Capacity Genetic Modification
Enhancement Access
\ 4

Food and Nutrition Security Joshi 2017
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Situation and Gap Analysns

Hunger and Malnutrition: % people affected in Nepal

Anaemic pregnant women _ a8

Stunted Nepalese children under 5 _ 41
Iron deficient [ 36
Underweight (Nepalese childrenunder5) | |29

Population below the national poverty line | I 25
(<$0.50/day)

Wasting due to acute malnutrition
(Nepalese children under 5) L

Vitamen A deficient women F 5.5

8/20 Population: 28.5 million
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Why Plant Breedmg and Blotech

= Art + Science + Business

= New genotypes (guarantee)

= \ery easy to complex and advanced
= Advancing science

= Easy to get enrolled in higher level study (within or abroad
= Job?

=  Recognition, award and respectful

=  Patent and ownership

= Training opportunity

= Huge information (online database)

= Registration by Government of Nepal

= Any dispute?




Can Design Genotypes?

DINENES
Low Yield

Low Quality

Plant pbreeding

Plant breeder == Crop engineer

Improvement

New plant, Application of other
desired va riety agricultural sciences
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Climate changes (drought, hot, cold stresses)
Diseases and insect pests

Low to high fertility land

Submergence areas
Malnutrition

Virgin land

Poor test and quality
Storage problem

etc




You can excel the Natural Evolution

Multicellular

Single Cell

Organism

Gene
Transfer

Livestock Micro-organi m



Post-breeding Pre-breeding
(2-4 years) (1-3 years)

Breeding
phases
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Branches of Plant Breeding: So many areas within a subject

15/20

Evolutionary breeding
Analytical breeding
Molecular breeding
Crop breeding

Crop improvement
Heterosis breeding
Resistance breeding
Mutation breeding
Polyploidy breeding
Inbreeding

Shuttle breeding
Participator plant breeding (PPB)

Landrace enhancement and
conservation (LEC)

Combination breeding
Conventional breeding
Classical breeding
Backcross breeding
Introgressive breeding
Population breeding
Transgressive breeding
Quality breeding
Stress resistance breeding
Multiline breeding
Maintenance breeding
Space breeding
Genetic engineering
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Principles in Practices

= Plant improvement: Principles, methods and structure
— Plant: Structure, Methods
— Field visit + work
— Lab visit + work
— Computer assisted learning
— Glasshouse
— Data recording and analysis

"= To be a plant breeder
— Introductory: General BSc
— Decisive role: Elective course
— Specialization: MSc, PhD

16/20
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‘Students Perceptlon
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Relatively difficult subject

Low marks

More statistical

Multidisciplinary knowledge

Many tools, techniques, sophisticated lab, field work
Long time to get results

No private breeding institutes

Limited number of NGOs and INGOs in breeding and
biotech

Forum?
17
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|What History we have in Plant Breedmg

e Y AVALSX S
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Main breeding methods: Introduction, pedigree,
composite

35 different landraces (0.1%) of 17 crops used to
develop 39 varieties

Crop species in breeding: 13% (484 species)
Dependency: 95-100% on foreign APGRs
Breeders: About 50



Major Historical Events of Plant Breeding in Nepal

DNA Anther
technology || culture

Plant breeding || Community Wide Field
course seed bank || hybridization genebank
| | | v
Fruit Plant Research in Crop Hybrid CMS based | Mutation | Pre-breeding
introduction exploration agriculture breeding research hybrid breeding l

\ v vy
m- 1930-1940 | 1940-1950 | 1950-1960 | 1960-1970 | 1970-1980 | 1980-1990 | 1990-2000 | 2000-2010 | 2010-2020
| A l A ( A A

‘[ | | | [ ‘7'
Role of science> Art More art, More science, Science +
less science less art business + art
Landrace collection || Crossing Tissue MSc inplant || GMO | National
and evaluation culture breeding testing | genebank
?
[sozyme
technology

22/20 Joshi 2017



% Increment in Area Productlon and Productlwty over 25 years
(1990-2014) in Nepal

: . 3194
M Area M Production W Productivity __

235.5

120.3
- 85.1
4883.4 57 33.3 35.0087.1
3.8 -4.6
Rice [ Wheat Barley Potato Sugarcane Oilseed
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Yield potential of released varletles over the years (1960 to 2015
in X-axis and yield, t/ha in Y-axis)

Rice Y =0.016x - 26.915
R?=0.0334

8.0

6.0

4.0

Wheat Y = 0.0033x - 1.8089
6.0 R?=0.013

Maize Y = 0.065x - 124.23
15.0 R2=0.2285
10.0
5.0
0.0
1960 1970 1980 1990 2000 2010 2020

24/20 Joshi 2017



Released Varieties (Agroecozones and 10 years interval based)

A. Based on Recommended Zones

117
55
e
High Hill Mid Hill Tarai

B Over ten years interval

42
32
.

1960-1969 1970-1979
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1980-1989

52
27
:
- el
High and Mid  Mid Hilland  Tarai, Mid and
Hills Tarai High Hills
43 >1
1990-1999 2000-2009 2010-2015
Joshi 2017



Origin of Crop Varieties

Total = 249

121
Released varieties
76
6(
23 22
o1 1 13
75 7 11
k 3 143> 4
T Ok EFE < S €cT ® OO T OO =
52383855 E05c2¢F
Z — 58 © O = 8 = m
> IC—U = o > o — >
@) N ::;%
=
]
=2

26/20

Nepal
29%

Netherlands

Pakistan

Syria
Argentina

Registered varieties

Nepal
10%

Denotified varieties

Australia

Canada
Columbia
Indonesia

Malaysia

Mexico
Philippines

Thailand

1

UK

M Released M Registered ™ Denotified
371

36
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Joshi et al 2017



M = 89 ancestors originated in 22 countries
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Country-wise Cumulative Contribution of Ancestors to Nepalese Wheat Varieties

USSR, 2.2 _ Poland, 1.5 Mexico, 1.2

Australia, 6.2

Rosyara and Joshi 2005 Kenya, 7.5
28/20

Argentina, 7.5

Based on 24 varieties



O India

C:166%
0 Indonesia

C:3.32%

Contribution of Crop Gene
Pools: Pedigree Analysis

<
:
=

8 countries 4@ @
1. USA [
. Ind'a O Taiwan 4%'_‘

Indonesia m — e .EF. |
] L DGwe O: India O: India |
Taiwan C-2.34% C: 2 34%
China
. 2 China 2 Pakistan
Pakistan Te7e1% T 7.91%
Thailand
Nepal
p - Taiwan
TC: 3.12%
i I

13 landraces 4%|—:
Em CIN e iz |
Source of genetic diversity @

=  Wild gene pool IR2061

. i Masino 0z Mepal
= Cultivated gene pool L ¢ 5os

= Weed races
29/20 — O: Nepal, 1387 Sowurce: Joshi 2008, Updated 2012

0 Taiwan
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Breeding Institutes and Job Options

= Government organization = University, College
— NARC — I1AAS
— DoA — HICAST
— AFU
= NGO
— LIBIRD = INGO
— CEAPRED — CIMMYT
— FORWARD — IRRI
— BI
= Private

— Many seed companies
— Own business

30/20



Bhaktapur

e s o e o e e
e HH# O

Lalitpur

Legend

* Headquarter =1
+ Regional Agric. Research Station =5
ofe Commodity Program = 17

X Agric. Research Station = 14

sk Division = 20

# Institute = 3

© cCenter=1

Total = 61

Revised
BKJ 2017
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Access to Crop Diversity for Breeders
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2773082 * Total: 46,44,604

* Access: Genetic material, phenotypic and genotypic data

B Nepalese accessions,n M Total accessions, n

) (First bar)
5
o <
0 5
© 2 1100000
g0
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Z @
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0 w
215000
1248 85026522 4136 3510
T Lo 1 i - T T
GENESYS AVRDC NIAS EURISCO GRIN-USDA
Database
Joshi 2017



National and Internatlonal Obllgatlon

= CBD and ITPGRFA
= SDG

= Zero Hunger by 2025
= ADS

= Seed Vision
= NARC Vision

34/20



Inclusion

Sustainability

MoAD (ADS) 2015-2035

Food and Nutrition Security

Poverty Reduction

Agricultural Trade Competitiveness
Higher and more equitable Income
Farmers’ Rights ensured and strengthened

Connectivity
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Major Issues

36/20

Genetics information of local crop landraces: Poorly
documented

Foundation of breeding for many crop species not
established

Hybridization in very limited crops and low in number

Low priority for site specific varieties and heterosis
breeding

Advanced tools eg biotechnological tools, GIS, CAT,
genomics and biometrics poorly applied

Accessioning system not adopted (researched
genotypes not available forever)
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Facilities in HICAST

39/20

Learning environment, computer aided learning
Professional teachers
Books and references materials

Access to national research centers, breeding institutes,
gene pools

Research and Training Directorate
Department?
Research + teaching labs and experiment + demo fields
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