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Introduction
�‰The losses of applied nitrogen (N) fertilizer through soil

nitrification (oxidation of ammonium (NH4
+) to nitrate (NO3

-))
and denitrification have negative socio-economic and
environmentalimpacts.

�‰Certain plants are able to releasechemicalsfrom their roots
that inhibit nitrification in the rhizospherezone,this processis
calledBiologicalNitrification Inhibition (BNI).

�‰BNI function has been characterizedin Brachiariahumidicola
(Bh), a tropical forage grassthat was identified as the species
with the greatestBNIactivity when comparedto other grasses
andcropse.g. rice(Tanakaet al., 2010; Sunet al., 2016).

�‰In this study, the BNI potential of different irrigated, lowland
and upland rice germplasmfrom the CIATrice program was
explored to identify rice cultivar with high BNI potential.
Additionallythe residualBNIeffect of Bhin a simulationof a Bh-
rice rotation systemfor two contrastingsoils collected in the
piedmont region of the Meta department in Colombia was
conducted.

Materials and Methods
For the evaluation of BNI potential in rice, 24 materials(varieties,breedinglines and commercialcultivars
from both IndicaandJaponica)wereevaluatedusing:
�‰Soil wassampledfrom the Fedearrozresearchstationat SantaRosa.
�‰Two BNIphenotypingmethodologies,a bioluminescenceassaywith the recombinantammonia-oxidizing

bacteria Nitrosomonaseuropaeastrain and the incubation of rhizospheresoil for the determination of
nitrification rates.

For the grass-rice rotation study �~�B̂h-�Œ�]�����_�•�Uthree elite upland lines (Line 18, Line 23 and Line 31) were
selectedfrom the CIAT/CIRADbreedingprogramalongwith a commercialcultivar(C409� L̂lanura11�_�•included
asa control check,wereevaluatedin:
�‰The soils were collected from the CORPOICA,La Libertad researchstation. The non-BNI soil �^�^���Z�_was

sampledin where the CIAT/CIRADrice breedingprogramdevelopedthe uplandrice lines,and the BNIsoil
�^�^���,�_whereBhCIAT679cultivarTullyhasbeengrowingfor more than 10years.

�‰ThreeN fertilizer treatments0, 80 and180kg.ha-1 of N in the form of ureaappliedthree times from 20 to
40daysafter planting.

�‰Ricegrainyieldwasestimatedandquantifiedby the grainweightper pot, expressedin g.pot-1 at a humidity
of 14%.

Results 

In termsof BNIactivityof root exudates,determinedby bioassayandexpressedasallylthioureaunitsper gramof dry root (ATUg-1), significantdifferences(P�G0.05) were identified
betweenrice materialswith BNIactivity rangingfrom 3.27 to 31.75 ATUg-1. Soilnitrification ratesrangedfrom 3.06 to 7.63 mg NO3

--N kg-1 soil day-1 amongrice germplasm(Figure
1), and for lowland rice there was a 50% correlation (r2=0.52) between the BNIactivity of the root exudatesand the nitrification rates in soils,meaningthat high BNIactivity
translatedin reducedsoil nitrification. Yielddifferenceswere found betweenrice lineswhen grown in different soilsand greateryieldswere observedfor the plantsgrown in the
SBHsoil (Figure2).

Figure 1. Biological
nitrification inhibition (BNI)
potential of different rice
germplasm estimated with a
bioassay using the root
exudates and nitrification
ratesof the soil in experiment
with SantaRosasoil estimated
by soil incubation technique.
Errorbarsshowstandarderror
of the mean(n = 3).

0
1
2
3
4
5
6
7
8

0
5

10
15
20
25
30
35

m
g 

N
O 3

-
-N

 k
g-1

so
il 

da
y-1

B
N

I p
ot

en
tia

l R
oo

t E
xu

da
te

 
A

T
U

 g-
1

ro
ot

 d
ry

 w
t

Root Exudate Nitrification rate

Figure2. Riceyield expressed
as grain weight by pot (in
g.pot-1). Different upland rice
were scored for yield
includingelite rice lines from
the CIAT/CIRAD breeding
program(Line18, Line23 and
Line 31) and the commercial
cultivar C409 to evaluate the
benefit of a simulatedBh-rice
rotation using soils cultivated
with Bh�~�^�^���,�_a BNIsoil)and
rice �~�^�^���Z�_�Ua non BNI soil).
Error bars show standard
error of the mean(n = 3).

Conclusions
Theseresultsindicatethat somerice materials(C409, Line23, Nipponbare) havethe ability to
reducenitrification in soil thanksto the nitrification inhibitory compoundsthey produce. Alsoa
very promisingresult is the significantincreasein grain yield in a simulatedBh-rice rotation
system, with a positive response under no fertilization and a significant increase under
treatment with N fertilization for all four upland rice. The Bh-rice rotation systemshould be
further evaluatedandimplementedin the field to increasericeyieldsandN useefficiency.
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