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Objective

Crop production in sub-Saharan Africa faces nutrient
limitations under increasing drought

Sorghum -2 Drought-adapted crop
with potential for resistance

@Assess enzyme activities,

microbial responses, in sorghum
genotypes under drought

Extracellular Enzyme Assay

Outcomes
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Approach

Q Field trail with 3 genotypes in Siaya, Q — Q
Kenya Flowering  Grain-filling
|l Drought simulated
o  ICRISAT by rain-out shelters
< hybrid (IESH)
©
) Open-
- pollinated
m Gadam (Gd)
Landrace
Makueni local
(MKI) |
Rhizosphere
sampling Depth 2
(30 - 60 cm)

P ,;Q_,

Phospholipid Fatty Acid Analysis

Flowering Grain-filling o
Well-watered Drought b  Well-watered Drought Microbial o +
I 0-30cm o _ -
0.30— : I I O 0600m | communities shift q:) 5
; i _ i with drought + = 2
c  0.25- | 1+ | growth stage — Q 0
2 | - | LL > Cy19:0
1 | -
— |\l
e B | . | 1 Legend
‘_I‘” 0.15 @ @ I@ : @ q> : @ * NULE,;,: Nitrogen ve
> | | ¢ utilisation efficiency 6
Cé 0.10— I I — | — I I - | | | | | | | - CANU: Contribution of RDA1 (45%)
- C d | pOSt antheSiS N uptake 8 - b | ® VK| Well-watered
=2 :
o = | | « LAP: Leucine A od  Drouont
s 8§ 07 — - |=I=,> aminopeptidase " ]
2 £ _ | | * BNin: 15N recovery in o
LIRS T T - g
8— <> é @ | I I IO ] « NRE: N remobilisation = R ;
- - Y | iy — g :
= 4— | _ 0 | I | efficiency | _— :
S - | 1 - @ | * NC,.i,: N contentin = |
o | I T @ 4} gra?ns .- |
_ _ 1 x :
S 3 : ) | @ » Actb: Actinobacteria O
= 5 | - | + Gpos1: Gram-positive §
— | | « G-2: Gram-negative E
b b T 6 4 2 0 2 4 6 8
Mkl Gd IESH Mkl Gd IESH Mkl Gd IESH Mkl Gd IESH RDAT (46.4%)
Conclusion Rhizosphere traits
Open-pollinated . fuelled by plant C
l‘ pEN-p 4 Drought\ Nutrient uptakeT T

Gadam variety
was most drought
resistance

Drought changed
rhizosphere enzyme
activity and microbial
communities, with
genotype-specific

Chitinase l
Leucine amino
peptidase —»

e

Plant-microbial

Genotype specific

e
—

G
S

Interaction

Microbial-support

stabilisation

| e R
N

/1
4 ’ \

. Mycorrhization
(AMF)

—— ———
—’ ~<.
SS
~.

/I min ~/&:

Rhizomicrobial /5=
communities’ |
activities

\‘Root exudates/

effects on nutrient A | secretions
availability Enzyme activities
Munene, R., Mustafa, O., Loftus, S., Suba, V. O., Withanage, N., Bulli, P., Manyasa,
‘ ; . E., Otieno, D., Ahmed, M. A., & Dippold, M. A. (2025). Rooting for Survival:
§ & e Jaramogl Uglnga ﬂdmga ‘, Ic R . ‘ n T Rhizosphere and genotype traits shape nitrogen dynamics in sorghum at flowering
: \/ University of Science and Technology and grain filling under drought [Unpublished manuscript]. Robert Bosch
Oasic of Rrowledge INTERNATIONAL CROPS RESEARCH U N IVE RS|TAT Stiftung
INSTITUTE FOR THE SEMI-ARID TROPICS GOTTINGEN

Scan Poster



