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Isabgol (Plantago ovata Forsk.), an annual
stemless herb, is grown as a cash crop in
parts of Rajasthan and Gujarat. Export of
seed and husk earns good amount of foreign
exchange for the country. The husk is used
as a medicine for correcting the intestinal
disorders, particularly in habitual constipa-
tion, chronic diarrhoea and dysentery. This
crop is grown on marginal lands with ir-
rigation in rabi season and it matures in
about 4 months. The areas where the crop
is grown receive very low rainfall with erratic
distribution. The yield of this crop is low
because it is grown on nutritionally deficient
soils with no or small quantity of N fertilizers
(Godawat, 1999). Ramesh et al. (1989) re-
ported that fertilizers had little effect on
vegetative growth, yield attributes and yield
of isabgol. On the contrary Singh et al.
(1994) recorded enhanced seed yield with
increasing nitrogen and phosphorus fertil-
izers. Under such conditions, the use of
various nitrogen-fixing bacteria to enrich the
soil environment offers considerable scope
to supplement the N requirements of this
crop. Among these bacteria, Azotobacter,
a free-living nitrogen fixing bacterium was
found to fix atmospheric nitrogen and en-
hance the yields of many crop plants (Wani
1997; Lakshminarayan and Narula, 1995).
Therefore, an attempt has been made to
quantify the response of isabgol to inoculation

with Azotobacter in combination with organic
and inorganic sources of nitrogen under field
conditions.

The experiment was conducted at the
C.R. Farm, Central Arid Zone Research In-
stitute, Jodhpur, during rabi season of 1997.
The soil is hyperthermic, Typic Haplocam-
bids with pH 8.1, EC 0.18 dS m™, organic
carbon 0.22%, total mtrogen003% available
phosphorus 16 kg ha' and available po-
tassium 225 kg ha. The soil contains 85%
sand, 8.1% silt and 5.5% clay. Seven treat-
ments viz., control, inoculation with Azo-
tobacter (A. chroococcum from Micro-
blology section), 5 t FYM ha', 40 kg N
ha', Azotobacter + 25t FYM ha', 2.5
t FYM ha + 20 kg N ha ,andacom—
bination of Azotobacter + 2.5 t FYM +
20 kg N ha! were replicated thrice in ran-
domized block design. lIsabgol (cv. GI-2)
was sown in rows 20 cm apart with plant
to plant s?acmg of 5 cm with a seed rate
of 6kgha™ in November, 1997. After sowing
seeds were covered thinly by raking the
soil and a light irrigation was given im-
mediately. Second irrigation was given one
week after sowing and third at 3 weeks
after sowing. After that, irrigations were given
at an interval of 3 weeks. The crop was
harvested close to the ground in 2nd week
of March, 1998. At 50 days of crop growth,
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Table 1. Effect of different nitrogen sources on seed yield, nitrogen content of isabgol and nitrogen

fixing potential of rhizosphere soil

Treatment No-fixing potential of Seed yield Nitrogen
rhizosphere soil (n mole (kg ha']) (%)
CzHs h' 50 mg! soil)
Control 77.4 646 2.3
Azotobacter 121.0 850 2.59
S t FYM 82.2 807 2.59
40 kg N ¢ 74.2 985 2.86
Azotobacter + 2.5 t FYM 136.5 885 2.76
25 t FYM + 20 kg N 91.5 903 2.69
Azotobacter + 2.5 t FYM + 20 kg N 146.2 920 272
LSD (p = 0.05) 99 0.08

rhizosphere soil samples in all the treatments
were collected after uprooting the plants care-
fully and were analyzed for N,-fixing po-
tential measured as Nj-ase activity by
incubating 50 mg soil in 7 ml test tubes
containing 3 ml of nitrogen free semi-solid
medium (K>HPO4 0.8 g, KHoPOs 0.2 g,
NaCl 0.19 g, Na;MoO4.2H,0 0.025 g,
MnS04.2H,0 0.01 g, Fe-EDTA 4 ml of
1.64% aq. sol., MgS04.7H20 0.5 g, malic
acid 5.0 g, sucrose 5.0 g, mannitol 5.0 g,
yeast extract 0.1 g, glutamic acid 0.37 g,
BTB 3 ml of 0.5% EtOH, water 1000 ml,
pH 6.8, agar 1.75 g) at 30+1°C for 48
h. Then the cotton plugs were replaced with
subaseals. About 10% of the air in the test
tubes was replaced by acetylene. These tubes
were incubated at 30+1°C for 24 h. The
gas mixture was analyzed for the production
of ethylene in an AIMIL Nucon gas chro-
matograph employing Poropak-T column (2
x 0.03 mm) at 110°C oven temperature with
hydrogen as fuel and nitrogen as carrier
(Rao and Venkateswarlu, 1982). Nitrogen
content of plant samples was analyzed by
modified Kjeldahl method. All the data were
statistically analyzed in a randomized block
design as per standard procedure.

Nitrogen fixing potential, measured as
N»-ase activity of the rhizosphere soils in
different treatments, varied from each other
indicating the presence of nitrogen fixing
bacteria in the isabgol rhizosphere as has
been reported in the rhizosphere of many
other crop plants (Mulder, 1975); but it was
not significant. Nitrogenase activity in all
the treatments was enhanced over the control
with maximum enhancement with Azoto-
bacter inoculation. The nitrogen fixing po-
tential was further improved with the
application of FYM, indicating thereby the
supply of nutrients for the growth and mul-
tiplication of the bacterium. The soils in
the tropics are generally poor in organic
matter that serve as energy source for such
N»-fixing bacteria. Addition of organic mat-
ter/substances such as FYM into the soil
not only provides nutrients for Np-fixing
bacteria but also helps these bacteria to over-
come the antagonistic effects of soil fungi
and bacteria (Vancura and Macura, 1961).
The reduction in soil Nr-ase activity with
40 kg N ha’ might be due to the end
product inhibition caused by high dose of
nitrogen fertilizer (Rao and Venkateswarlu,
1982).
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There was significant variation in the
seed yield of isabgol in different treatments
with the maximum increase with 40 kg N
ha'!. The increase in seed yield was also
observed by Singh et al. (1994). A significant
enhancement in the seed yield upon inocu-
lation with Azotobacter was observed and
this increase was further enhanced with the
application of FYM and/or N fertilizer at
20 kg ha'! as has been reported by Wani
(1997), Mulder (1975) and Lakshminarayan
and Narula (1995) in many crops upon in-
oculation with Azotobacter. Though the seed
yield of isabgol was maximum with 40 kg
N ha' it was at par with that of other
treatments where 10 kg N ha' was given
along with FYM or Azotobacter inoculation.
Similar trend was observed with respect to
the nitrogen concentration in isabgol. In-
creased N concentration, along with enhanced
grain yields upon inoculation, is indicative
of nitrogen fixation or increased nitrogen
assimilation by the plants (Pacovsky et al.,
1985). Wani (1997) and Lakshminarayan
and Narula (1995) reported significant in-
crease in nitrogen uptake in many crops
upon inoculation with Azotobacter. It is sug-
gested that the yield of isabgol can be im-
proved and made sustainable by adopting
integrated nutrient management practices us-
ing Azotobacter as seed inoculant, coupled
with FYM application with the judicious
use of N fertilizer.
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