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Belowground interactions with
ACC deaminase-positive bacteria

 Bacteria that degrade ACC, the precursor
to stress ethylene
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Questions!

* How abundant are they!?
* What is their diversity!?

* How are their abundance and diversity
affected by different winter wheat
varieties! By irrigation/water availability?

* Do they improve drought tolerance of
winter wheat!



Field Study

e Limited Irrigation Research Farm (LIRF), Greeley,
CO
» Treatment plots (3 replicate blocks)
O 4 wheat varieties (Baca, Hatcher, Ripper and Ronl)
o 3 irrigation treatments (full, limited, and dryland)
o 4 sampling events (November, March, May and June)
e Abundance and diversity of ACC+ bacteria
o Total heterotrophs on 10% TSBA
o ACC+ bacteria on DF agar
o Diversity by sequencing DNA



Relative abundance of ACC+ bacteria
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% ACC+ bacteria
(flowering stage)

Baca l.2aA 4.1 bA 6.9 bA
Hatcher 1.3aB 13.5aA 69bB
Ripper |.8aB 7.7 ab AB 12.6 ab A

RonL |.7a C 80abB |7.6 aA




Richness of ACC+ bacteria
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Greenhouse Studies
Cultivar X Inoculation X Water Stress interaction
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Aboveground biomass (g per pot)

Inoculum Treatment

18.9a 20.4a
1 1.3b 7.8b
7.7a 12.0a

3.8b 6.3a




Major findings

o ACC+ bacteria are abundant in CO saoil

» Abundance and species composition
varies with different wheat varieties

e Some varieties are more responsive to
inoculation than others
> Greater leaf relative water content
> Greater productivity

o Different root exudate chemicals?



Metabolomics of Root Exudates




On-going Research and Goals

* |[dentify the mechanisms by which different
cultivars respond to drought

* Ildentify root exudate(s) that recruit and
enrich ACC+ bacteria

* |[dentify genetic marker(s) associated with
root exudates and ACC+ bacteria

* Breed new drought-tolerant cultivars that
combine multiple drought tolerance traits
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