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INTRODUCTION

Sorghum

“* Grass family
“*Diploid, self pollinated
“*Fifth most important crop

2 Food, feed and fuel =——

Sorghum Grain

s Genetics and Classification

O Y
— LI:J’
Ea\zﬂ“ ic aicd Cinn:;u:;ad
—_— o~ ~ N
i e |
+ Resistant starch BN NN
. Prea | L 00,
= Kafirin (protein) R O f L
. Flavanooe Flavone
+ Unsaturated fatty acids " i
Lo A~
Y - ol "
Beneficial nutrients ’\I\/A\TC‘T 7 »
NN \f‘” N

&

= Sorghum Phenolic Profile

Potential Health Benefits

( Antioxidant activity . :Q::xamm"

—_— -
" Anti-iabetes and

‘ Cancer prevention st = ety preventon

N

|

Dyslipidemia and cardiovascular
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Applications of Sorghum in Food Systems
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Traditional applications:

+  Steamed, bolled, baked,
deep-fried foods

« Fermented alcoholic
beverages

Sorghum grain as Incorporation of sorghum in foods: Sorghum phenolic compounds

functional foods: + Improve food quality and heath as natural multifunctional food
Snacks function ingredients:
Staple foods +  As an allemative starch ingredient *  3-Deoxyanthocyanidins
Beverages + Improve animal health and + Condensed tannins.

production
+ Improve food quality and
preservation




Introduction

* Why sorghum?

e Avital food security crop

* High adaptability s

* Drought tolerance

* Low input requirements, and
 High nutritional value

e It has various interesting characteristics
 C4 photosynthesis pathway
* Bioenergy
* A relatively small genome



Introduction...
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* Global production was 61.4 MMT 0
(EAOSTAT, 2021) S

million metric tons
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e Utilized in the preparation of many traditional foods

* However, the productivity of sorghum 1s low due to several factors

* Even though sorghum 1s a drought-tolerant crop, its production is still atfected by
drought stress



Genotype by enviroment interaction
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* 324 Sorghum genotypes
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e Three enviroments /

 Phenotype data
»DTF, PALH, PAWD, PH, PAWT and GY

» CHLF, CHLM, GLN, FLA, SG, PAE and PDL

Tigray Region

.. Oromia Region
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High genetic variation in sorghum

 High variability were observed in sorghum

genotypes for drought, yield and agronomic traits

« DTF, PALH, PAWD, PH and CHL, SG G
« GY, PAWT, FLA, PDL and PE E and GXE

 Theretore, MET 1s needed for taking care of

G X E interaction

Figure 1 Diverse sorghum panicles A) at
early grain filling and B) at maturity



Genotype performance and AMMI stability analysis

Genotypes

> low ASV
» Close to the origin in
AMMI

G70, G162 and G254 G148, G123, G110

> farmers preferred traits
> South Wello, West Hararghe and

sorghum breeding programs Shewa zones




Novel sources of stay-green related trait
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The landrace accessions that had better mean
performance than the improved varieties
with respect to their CHLF, CHLM and SG
were considered as potential novel sources of
drought tolerance.
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Correlation among traits
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(Ezeaku and Mohammed, 2006; Amare et al., 2015).

Possibility of simultaneous improvement of both traits

through effective selection !



Genetic diversity of sorghum genotypes using SNP markers

* Objectives
 To investigate the genetic diversity of Ethiopian sorghum

 Methods

¢ 359 individuals 24 Ethiopian sorghum landrace accessions
* The accessions were selected to represent three agro-ecological zones
¢ cool/subhumid,

e cool/semiarid and
e warm/semiarid

e Genomic DNA extraction

Genomic DNA Genotyping



Polymorphism of markers
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Genetic differentiation of accessions and cluster analysis

Average number of pairwise differences
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Root system architecture

« RSA trait is one of the most important traits for extracting water and nutrient

* Objectives
* To characterize the RSA and shoot traits of Ethiopian sorghum landraces

* To identifying promising genotypes for key RSA and shoot traits for sorghum
breeding programmes

* Methods
* 160 genotypes

« Grown 1n root chamber

* RSA traits such as NRN, NNR, RL



Root system architecture

highly variation among genotypes

H? ranged from 44.8% for RSR to 85.2%
for NNR.

ranging from 16.3°to 53.0° and
heritability (63.1%) of the nodal root
angle

Enhance acquisition of available water
by roots

Narrow root angle = Wide root angle
» deep in the soil > shallow soil layers
» Dry low/drought > skip row

stress land area agriculture



Genome wide association mapping
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Physiological and transcriptomics analysis

* Gene expression studies
» microarray

» RNA-Seq

* Most of transcriptome researches in sorghum have focused on a single growth stage
separately at seedling Eg. Amoah and Antwi-Berko, 2020; Rajarajan et al., 2021)

» Growth stage 3 (30 to 40 days) Drought
» Reproductive stage o
sensitive stages
* No much transcript study on leaf and roots responsive to drought stress during these growth stage

Objectives

 To investigating the physiological and transcriptomic responses of sorghum
> different growth stages
> tissues



Physiological and transcriptomics analysis

tolerant and suceseptable
genotypes

!

Early growth Reproductive
stage s‘tage

Control ¥ %
¥
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: 2
[ Leaf and Root

96 samples




Physiological and transcriptomics analysis

tolerant and suceseptable
genotypes

Leaf and Root W
96 samples |




Conclusion and recommendations

* Ethiopian sorghum landraces are key genetic resources that contain a large variation
* Grain yield, agronomic
* Drought related
» Root system architecture traits

* The genetically rich Ethiopian sorghum gene pool should be

» sustainably conserved and utilized for its improvement

* The 1dentified stable and high yielding and drought tolerant genotypes

»Should be incorporated into sorghum improvement programs targeting drought-
stress environments.

21



* Selected sorghum genotypes should be screened both under controlled environments
»>to compare their performance with that of drought-stressed field conditions.

* A number of novel and previously known genomic regions that are associated with
the studied traits were 1dentified.

* Further investigation and validation of QTLs identified

e The 1dentitied genotypes which had narrow and wide root angel suitable as donors to
improve these traits.

22
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