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Context and research objectives o

Biological Nitrification Inhibition (BNI) has been demonstrated in a wide variety of plants, but an in situ effect experiment

was only shown for the pasture grass Brachiaria humidicola (Bh). Bh is commonly used as a model to 7 .
demonstrate the BNI effect as a possibility to tighten the nitrogen cycle in tropical grasslands. BNI was thought :

to be a purely allelochemical reaction with brachialactone as the compound mainly responsible for the | Saiﬂ EER,.:;LE

e5
inhibition of nitrifying prokaryotes (Subbarao et al. 2009). However, microbial competition for N and N uptake
by Arbuscular Mycorrhizal Fungi (AMF) has not been considered so far. AMF colonization may be one factor »

that influences BNI performance of crops in situ. —
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(i) Should AMF be considered in future studies on BNI in other crops? e T s % AMF
(1) Are there differences in the community structure of AMF among N0 AoA pf‘i'::; _ S
S

the different treatments?
Fig 3: Scheme of the experimental setup. Green boxes indicate

a molecular method. Orange boxes indicate a non-molecular

method.
Methodology
Fig 1: Picture of the pot exprment in a greenhouse in CIAT, ° SO|| and root Samples were taken at ¢ AMF COIO”'ZatK)n Quantlflcathn after root Sta|n|ng
Palmira, Colombia the end of a two year pot trail with 3 with ink and vinegar method (Vierheilig et al. 1998)
g I soils and 3 Bh genotypes (Fig 1& 2.) (Fig 5)
3 Genotypes: _ e Fertilization with N-source and follow ¢ Net nitrification was measured in a two week
* 679 (high BNI) 2 Ferralsolls: TU : tin <O fertilization experiment as soil nitrate (NO,
- up monitoring of NO3 and NH4* in soil p ( )
. 16888 (high BNI) X |+ Porvenir (36% clay) P g 3 A | | | | 3
5 . 0 solution with suction cups evolution using micro-suction cups and validated by
+ 26146 (mid-low BNI) Taluma (16% clay) P> . .
\_ ) * Root biomass determination after classical N, ana.ly5|s |
Fig 2: Two factorial setup of the pot experiment removal of soil * qPCR for AMF primer anc TRFLP for communlty

structure analysis will be performed (ongoing)

Preliminary results and discussion Root biomass of Brachiaria h. in 0-10 cm Further experiments
NO; in soil solution 7 days after fertilization 7 ’  gPCR of extracted root DNA: Will

45 a w5 40 ° there be significant differences in AMF

. } are g 30 o ® DNA between genotypes or soil type?
< 2 m 679 S 5 e TRFLP for community fingerprint
" 22 b . Leass 2 10 * s data bank TRFLP a wable option to
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(5) i - - AMF colonization of Brachiaria h. roots
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Fig 5: Results of the nitrate levels | n the lysimeter trial after 7 days. The bars indicate standard ° EXpe riment in SOiI WlthOUt mycorrhiza|
error, letters indicate grouping with the HSD-test with p=0.05. S
_ _ _ = spores can be conducted to
- E ]
NO3 levels in soll solution < 60 demonstrate BNI effects without AMF.
(Lysimeter trail): 0 » AMF mediating factor between plants
* Nosignificant differences in NO3 between 40 and microbes?
genotypes and soils, 7 days after fertilization Porvenir Taluma * Remediation strategy:
->NoO difference in BNl effect 7 Fig 4: Results of the root biomass determination (top) and AMF ngh BNl Bh W|th AMF Spores to
] . ] colonization analysis (bottom). The bars indicate standard error, letters .
-> Other forms of N immobilization? indicate grouping with the HSD-test with p=0.05. restore degradEd soils?

* In healthy soils AMF spore numbers
are usually sufficiently high to allow
sufficient colonization.

Root biomass:

* Linear correlation in limed Porvenir soil
treatment: higher biomass means lower NO3-
concentration in soils (not shown)

* 26146 (low BNI) has highest root biomass.

-> Are high BNI roots more effective in N uptake?

AMF colonization:

* Nosignificant difference in AMF colonization

between genotype and soil.

* Root stainingis a low cost method to reveal
mycorrhization and function of AMF (Fig. 5)

* Tendency: Soil texture is determinant for plant
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