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Plant growth, stem and root nodulation, stem
anatomy, acetylene reduction activity and nitrogen
content were studied in Sesbania rostrata grown
hydroponically in different levels of NaCl salinity.
The number and fresh weight of root and stem
nodules decreased with salinity. The thickness of the
xylem tissue and the number of cell layers in the
xylem decreased significantly with salinity but no
significant difference in cell dimensions was observed.
Salinity affected cell division, resulting in reduced
growth. Salinity in the medium reduced acetylene
reduction activity of nodules and the nitrogen content
of plants.

SESBANIA ROSTRATA is a stem-nodulating legume which
fixes 160-250 kg nitrogen/ha in 50-55 days'. This green
manure plant withstands water logging and tolerates
salinity”>, S. rostrata was more tolerant to NaCl salinity
than S. aculeata and 8. speciosa when grown hydroponi-
cally’. Radiotracer studies showed that translocation of
Na to the stem and leaves was much lower compared
to the uptake by roots’. Since this salt-tolerant species
produces both root and stem nodules, we studied the
effect of NaCl salinity on the development and function
of root and stem nodules. Such studies being difficult
in soil-grown plants, the hydroponic system was used.
The present study deals with the effect of salinity on
nodulation, plant growth parameters, nitrogen content
and stem anatomy. As far as the authors know, this is
the first study on the effect of salinity on stem nodulation.

Seedlings of S. rostrata raised in moist sand were
transferred to Hoaglands medium. After seven days in
this complete medium, they were grown for 50 days
hydroponically in minus N medium containing 0, 28,
50, 100, 150 and 200 mM NaCl. The roots and the

stem were inoculated with a bacterial culture which
induces both stem and root nodules'. Inoculation was
done twice, viz. 20 days and 35 days after transferring to
the minus N medium. Three plastic buckets (4.51 volume),
each with 5 plants, were used as replicates per treatment.
Plants were grown in 7000 lux, 12 h day and 25 £ 2°C.

Plant height, fresh weight of shoot, and the number
and fresh weight of root and stem nodules were recorded
at 55 days growth. Acetylene reduction activity (ARA)
of detached root and stem nodules (200 mg samples
each) was estimated on the same day by gas chromato-
graphy using Porapak column T°.

The percentage of nitrogen in the dry samples of
shoot was assessed using Technicon Auto Analyser
(Industrial Method No. 334-74 W/B of Technicon) after
digesting with concentrated sulphuric acid and digestion
mixture using Tecator block digestor at 340°C for 2 h.

Anatomy of the stern was studied from transverse
sections of the stem taken at the same internode. Samples
were taken from 0, 50, 100 and 200 mM NaCl treatments.
The number of cell layers in the cortex and the xylem
was recorded from five samples per treatment. The
thickness of the cortex and the xylem, the diameter of
the ptth (almost hollow) and the dimensions (length and
breadth) of cortical and xylem cells (five cells per
sample) were recorded from five samples using an ocular
micrometer. The ocular readings were converted to
Microns.

The data, except those on stem anatomy and ARA,
represent the means of three different experiments.

Plant height and fresh weight decreased with increasing
NaCl concentration in the medium (Table 1). A linear
dose-response relation was observed, but the reduction
in fresh weight was more compared to plant height
reduction. The number of root nodules i1n the control
and in NaCl treatments was less compared to the number
of stem nodules; but they were twice as heavy as the
stem nodules (Table 1). The number and fresh weight
of both root and stem nodules decreased with increasing
concentrations of NaCl (Table 1). A significant reduction
in the number of root and stem nodules was observed
with 100 mM NaCl. But fresh weight showed a significant
reduction with 25 mM NaCl treatment onwards.

The presence of NaCl in the medium reduced the

Table 1. Plant height, fresh weight and number and fresh weight of nodules of §. rostrata
grown 1n different salinity levels
Root nodules/plant Stem nodules/plant
NaCl -
treatment Plant height  Fresh weight Fresh weight Fresh weight
(mM) {cm) (g) Number (mg) Number (mg)

0 B6+08 90403 4013 256t 16 §214 238+ 12
25 821412 81+04 3714 21017 7916 194 ¢ I8
50 8113 75204 3713 205+ 18 78+ 2 132 ¢+ 113
100 66+13 64104 27+2 156 £ 14 47+ 2 121 4 15
150 S2x30 3703 1742 67+9 20% 1 4t 18
200 43+33 25102 61 | 9+3 102 17+ 4
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