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BNI (Biological Nitrification Inhibition) is
an ecological phenomenon induced by
released bioactive secondary metabolites
from plant roots that can suppress the
activity of nitrifiers. Our objective is to
identify hydrophobic BNI compounds
released from maize roots. Zeanone and
HDMBOA are identified on maize root
surface, together with two analogs of
HDMBOA: HMBOA and HDMBOA-[3-
glucoside inside roots. Four compounds
contribute to the 45% of total BNI
activity of maize roots. Based on these
results, BNI mechanism in maize is also
proposed.
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Fig. 1. Structure and BNI activity of BNI compounds
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Table 1. Quantity of BNI compounds in maize roots

RNER FRNER
am BEE Yrunr 2&x/)—n Rtk
B 220mg) ¥ ity HHY (10.615 g)
(95mg)  (10g)
— 015 m
€7/ 0lmg  005mg - (@BNliﬁ'\&%lg%)
242
HDMBOA 110mg  132mg - (2BNIZ] g(g,)zo%)
3.0mg
HMBOA - - 30mg pNiE &@2%)
HDMBOA- ~ 20mg 20 mg

B-glc (2BNEEIED4%)

MEO\©:OIOH
N™ "0
H

HMBOA
(EDso = 91 pM)

MeO o._.oHo 5 OH
TLL, e
NS0 OH
OMe

> HDMBOA-B-glucoside
(EDsg = 94 uM)

E2 rUEAITOBNIAA=X L
Fig. 2. Proposed BNI mechanism in maize
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Reference: Otaka et al. (2021) Biol Fertil Soils 58: 251-264, https://doi.org/10.1007 /s00374-021-01577-x
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Figures and table reprinted/modified with permission.




