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Background Objective Results

Low soil pH with toxic levels of |Quantify nodulation and genetic diversity of
aluminium (Al) limit legumes in |Strains recovered from lucerne and Caucasian
clover, grown in soils of low pH and high Al.

e Seven naturalized strains of

S. meliloti in  lucerne

the high country of NZ (eg. Lees nodules, displaced RRI128 in

Valley). soil pH,, 6.0-6.7.

Methods ol S e %1 v dove * Lucerne: Nodule occupancy
* Lucerne and Caucasian clover f’_ " by ORR|128 ?ecreased.from
seeds inoculated with %« ° o 100% to 6% as soil pH
commercial  rhizobia strains 2| \_ " elevated to 6.7.
(RR1128 and ICC148). ﬂ - - —* :
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Soil pH

* Grown for 228 days in 0.8 x 0.15
m PVC columns containing Lees
Valley soil.

only strain in nodules,
occupied >60% in different
soil pH.
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* Increasing genotype diversity
in lucerne nodules as soil pH

60 62 64 66 63 increased and Al decreased.
Available Al (mg/kg) Soil pH
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Number of nodules (a, and b), and number of genotypes (c, and d) occupying Cauca.SIan clover nodules
lucerne and Caucasian clover nodules in the Lees Valley soil. OCCU pled by 1-4 genotypes

(ICC148, S. meliloti, and two

. W AL (Strain RRI128) O AC (Strain ICC148)  mOther rhizobia groups @ Other bacteria sp.
* Soil pH(Hzo) elevated by n=2 n=14 n=10 n=14 n=33 n=2 n=10 n=11 n=19 n=18 PSEUdOmOrIGS Spp)
: : —  100%
incorporated lime. S
> 0% l ii * Number of nodules per pot
: c
73 isolates f.rom lucerne and 60 S decreased as Al became
from Caucasian clover. % - available.
 Genotyped using ERIC-PCR and | 3
. . E 20%
grouped according to banding
0%
pattern. SoilpH=>54 55 56 60 6.7 54 55 56 60 6.7
Lucerne Caucasian clover
e Strains  identified by the

Nodule occupancy by bacterial genotypes in soil with different pH in the Lees

sequence of the 16S rRNA gene
Valley.

region.

Conclusions
Al toxicity had more severe effects on lucerne nodulation than Caucasian clover.

 Naturalized S. meliloti strains were able to displace the commercial strain in lucerne nodules.
 High specificity of Caucasian clover for nodule occupants.

* Lack of genetic diversity of R. leguminosarum occupying Caucasian clover nodules in the Lees
Valley soil.

Acknowledgements

Dr. Arash Rafat for molecular lab assistance and valuable advice. This research was funded by Miss E. L. Hellaby Indigenous Grassland Research Trust, and
NZMerino Ltd.

Citation Information:
Bereniji, S., Ridgway, H. and Moot, D.J. 2014. Strain diversity of rhizobia occupying lucerne and Caucasian clover nodules in high country soil in New Zealand. In: Gupta V.V.S.R., Unkovich, M., Kaiser, B.N.
(eds.). N, fixation: reaping the benefits of basic and applied research. Proceedings of the 17th Australian Nitrogen Fixation Conference, Waite Precinct, Urrbrae, South Australia. p 105-107

Lincoln
O University

Christchurch, New Zealand
www.lincoln.ac.nz

Te Whare Wanaka o Aoraki
AOTEAROA-+-NEW ZEALAND






