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ABSTRACT:

10 uM luteolin significantly increased number and mass of
nodules over control (OuM) under the four temperature regimes.
The plant dry weight was significantly increased by 10 uM luteolin

under the extremes of the temperature range (20/15°C and
15/30°C), while no significant differences were observed at the

moderate temperature range (25/20°C and 30/25°C).

The data for percent and total nitrogen was affected
significantly by luteolin application. These findings clearly
indicate that luteolin plays an important role in promoting root
nodule initiation and thereby nilrogen economy in the "Dark Red
Kidney” bean.

Keywords : Dark red kidney bean (Phaseolus vulgaris L),

Luteolin, nodulation, temperature regimes.
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Data from different research groupsshow that a plant
flavone (luteolin) and nod. D gene product induce
transcription of nod ABC in rhizobia that nodulated alfalfa
(Peters et al., 1986), clover (Redmond et al., 1986) and peas
(Firmin et al., 1986). In peas, specific flavones also promote
transcription of nod. genes, while two Iisoflavones are
inhibitory (Firman et al., 1986). Those findings indicate that
host legume plays an important role in promoting or possibly
inhibiting  root nodule initiation. This experiment was
initiated to test whether flavone synthesis and/or secretion in
this agronomic crop can serve as a quantitative control over
root nodule initiation and N2-fixation.

Plants were grown in Leonard jars with R. legumino-
sarum biovar phaseoli NA 575 under 16/8 h light/dark cycle,

day/night temperatures of 20/15°C, 25/20°C, 30/25°C or

35/30°C and a photosynthetic photon flux density (400-700
nm) of 650 UEO2 SO1. The N-free solution (Phillips et al., 1985)
was supplemented to contain 10 uM luteolin (3, 4, 5,
7-tetrahydroxy flavone) in the nutrient solution and added to
the jars before planting. No luteolin was added when the
nutrient solution was replenished during the course of the
experiment. A compeletely randomized design with four
replications was used. Ten plants per replication were
harvested 21 days after germination and nodule number, mas
and dry mater accumulation determined. Total nitrogen was
estimated by the macro-kjeldahl methed.

The data for the different plant characteristics
measured is presented in Table 1. 10 uM luteolin significantly
increased number and mass of nodules over control (OuM)
under the four temperature regimes. These findings clearly
indicate that luteolin plays an important role in promoting
root nodule initiation in Dark Red Kidney beans.
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Total dry weight of the plant was significantly
increased by 10 uM luteolin under the extremes of the

temperature range (20/15°C and 35/30°9C), while no
significant differences were observed at the moderate

temperature range (25/20°C and 30/25°C). Root dry weight
was similarly affected, however, effect of luteolin on shoot dry
weight was only significant at the low temperature regime

(20/15°C).

At the temperature regime 30/25°C luteolin treated
plants had significant high nitrogen concentration in shoots
and roots. Total nitrogen was alse higher in luteolin treated

plants raised at 3)/25°C. Significant differences in total
nitrogen were also observed in luteolin treated plants raised

at 20/15°C and 35/30°C. At 25/20°C only shoot %N was
significantly higher in luteolin treated plants, while total
nitrogen was high but not significantly so.

Further work on determination of flavonoid profiles
and bioassay for flavonoid nodulation signals is in progress.
The bioassay for flavonoid nodulation signals will be done by
testing for induction of B-galactosidase activity from a nod.
C-lac.z fusion, R. leguminosarum biovar kindly provided by
A.W.B. Johnston of the United Kingdom.
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