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| Major Historical Events of Plant Breeding in Nepal
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|What History we have in Plant Breeding
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Plant breeding works: Since 1951 in Agronomy Farm,
Kathmandu

First breeder: Netra B. Basnyat
First recommended variety: CH-45 rice in 1959

First hybridization in 1964: By Gopal R. Rajbhandary in
potato

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
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| Generalized Plant Breeding Scheme for Self and Cross Pollinated Crops in Nepal |
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Step/ Scheme

Self pollinated crop

Germplasm Pool

(Collection, characterization,
diversity assessment, screening)

Cross pollinated crop

* A 4 *
Hybridization Selection (Mass/ Selfing/ test cross
(Crossing nursery) pureline)
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Same steps
for 67 years
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% Increment in Area, Production and Productivity over 25 years
(1990-2014) in Nepal
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Yield potential of released varieties 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 R2=0.013

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

9/20 Joshi 2017



| Origin of Crop Varieties
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|Origin of Released Varieties of 4 Selected Crops
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Joshi et al 2016
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| Origin of Ancestors of Wheat Varieties Released in Nepal

Based on 35 varieties

M " 89 ancestors originated in 22 countries
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| Country-wise Cumulative Contribution of Ancestors to Nepalese Wheat Varieties ‘l

USSR, 2.2 __ Poland, 1.5

Mexico, 1.2
Spain, 2.5 Uruguay, 2.b

Australia, 6.2

Rosyara and Joshi 2005 Kenya, 7.5
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Argentina, 7.5

Based on 24 varieties
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Contribution of Crop Gene
Pools: Pedigree Analysis
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| Released Varieties (Agroecozones and 10 years interval based)

A. Based on Recommended Zones

117
55
B
High Hill Mid Hill Tarai

B Over ten years interval

42
32
.

1960-1969 1970-1979
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1980-1989

52
27
-
I i_
High and Mid  Mid Hilland Tarai, Mid and

Hills Tarai High Hills

43 >1
1990-1999 2000-2009 2010-2015



|Markers system used in plant breeding in Nepal

Marker type

Morphological marker

Classical or visible marker - Genotype ' X @ANLLINITEIL

1956

Component interaction

v

Product: Example

Phenotype: Color,
texture, shape

Features

4

Biochemical marker Protein/ Metabolites
2000 —>  Genes X ( Cellular part )—*| profile: ADH, EST,
Ao ACP, POX, SDH
N,
DNA marker s Genotype: RAPD,
566 —— > AXxa XUBXb ' X ... — SSR. EST. AFLP
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* Required whole plant and few in number

* Need to construct genetic stocks eg NIL, RIL,
CSSL, BIL, Trisomic series, Mutant strains

*  Dominant recessive interaction

* Unfavorable epistatic interaction

*  First molecular marker

*  Co-dominant

«  Few in number

*  May depend on growth stage

*  Variations in amino acid sequence

v

*  Phenotypic neutral

*  Codominant manner, some are¢ dominant
+  Free of epistatic effect

*  Can apply any time at any stage

*  Most reliable and many in number
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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)



= Number of plant geneticists and breeders?

= Contribution of plant breeding on productivity, food and
nutrition security, commercial agriculture?

" |[nvestment on plant breeding?

" Plant breeding in private sectors?

= People engagement in plant breeding?
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