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ABSTRACT
In order to find comparison of effect of biofertilizer treatments on seedling growth and available
nutrients in soil of variety RT-54, JLT-7 and GT-1 of Sesamum indicum L. were analysed. In comparison
to treatments, root length of variety RT-54 and GT-1 affected by Azotobacter and PSB, while root
length of variety JLT-7 affected by Azotobacter and Azotobacter with PSB. Shoot length of variety
RT-54 and JLT-7 significantly affected by Azotobacter, while in variety GT-1, shoot length significantly
influenced by PSB and Azotobacter with PSB. All three treatments of biofertilizer significantly and
equally affected soil organic carbon of variety RT-54, in variety JLT-7, PSB most significantly increased
soil organic carbon, while in variety GT-1, Azotobacter and Azotobacter with PSB influenced it.
Available nitrogen and phosphorou in soil of variety RT-54 significantly increased in Azotobacter
and Azotobacter with PSB, while in variety JLT-7 and GT-1 both soil contents significantly increased
in Azotobacter and Azotobacter with PSB treatment respectively. Variety GT-1, showed highest root
length, shoot length, available nitrogen and phosphorous. Available potassium in soil of variety
RT-54 and GT-1 not significantly influenced by biofertilizer treatments. However, potassium content
in soil of variety JLT-7, most significantly affected by Azotobacter. Variety JLT-7, showed highest
organic carbon and available potassium under treatment of PSB and Azotobacter respectively. Root
length, shoot length and available nitrogen of variety RT-54 and GT-1 higher in 2005 while in JLT-7 it
was higher in 2006. In all three varieties soil organic carbon and available potassium higher in 2005
while available phosphorous was higher in 2006.
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INTRODUCTION
India is the largest producer of sesame, it has been
cultivated for a long time, no significant increase
in productivity has been achieved, productivity is
low due to non-availability of suitable varieties and
nutrient deficiency are also major factor.
Application of biofertilizers viz., Azotobacter
and PSB (Phosphorous Solubilizing Bacteria)
provides the nitrogen and phosphorous
respectively. Nitrogen which is most essential plant
nutrient for plant growth and crop yield, nitrogen
is since it is widely consumed by majority of plants,
most of soils are deficient in it. The ability to fix
nitrogen is a vital physiological characteristic of
Azotobacter. Azotobacter cells are not usually

present on the root surface but are abundant in
the rhizosphere and protect the roots from other
pathogens present in the soil. Phosphate is
available in soil in insoluble form, Phosphorous is
an important primary plant nutrient which helps
root formation and plant growth and thereby better
yield. Both nitrogenous and phosphoric
biofertilizers are to be used to get the best results.
When these microorganisms are incorporated
with seeds they ensure enhanced crop growth and
production by way of Biological Nitrogen Fixation
(BNF), solubilisation of fixed phosphate, uptake
of P and other mineral nutrients and synthesis of
growth promoting substances. Biofertilizers are
the most advanced bio technology necessary to
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support developing organic agriculture, sustainable
agriculture, green agriculture and non–pollution
agriculture. This Bio-organic fertilizer can
increase the output, improve the quality and it is
responsible for agriculture environment.

AIMS  AND OBJECTIVES
The present work aims to utilize biofertilizers
(Azotobacter and Phosphorous Solubilizing
Bacteria)  provides the nitrogen and phosphorous
respectively for seedling growth and available
nutrients of soil which give value added biofertilizer
to the input for the organic agriculture to save the
soil from chemicals. Chemical fertilizers play an
important role in production of sesame but their
high cost and simultaneously several ill effects on
soil, demand to search for an alternative, like use
of biofertilizers. Bio-fertilizers as cost effective
eco-friendly and renewable source of plant
nutrients in sustainable agriculture system. Bio-
fertilizers are the boon for farmers and a need of
time because aid in increasing soil fertility.

MATERIAL   AND  METHODS
An experiment was conducted with three varieties
‘RT-54’, ‘JLT-7’ and ‘GT-1’ of sesame during the
kharif seasons 2005 and 2006 at Saifia science
college, under Barkatullah University, Bhopal,
(INDIA). The soil was acidic in reaction (pH 5.8
and 5.7) and clay loam, having 0.43 and 0.42 %
organic carbon. Soil was low in available nitrogen
(189.10 and 190.00 kg/ha), and very low in
available phosphorous (14.89 and 14.83 kg/ha) and
higher in potassium (365.12 and 364.84 kg/ha) both
years respectively. In this experiment, as seed
treatment 2 biofertilizers with three treatment
combinations (Azotobacter (T2), PSB (T3) and
Azotobacter with PSB (T4) in ratio of 1:1) was
used and were compared with the absolute control
(T1). Seed were first treated with fungicide i.e.
Thirum @ 3 g/kg of seed then inoculated with
Azotobacter, PSB culture manually @ 10 g/kg
and @150 g/kg of seeds lot respectively. In third
treatment Azotobacter culture were mixed with
PSB thoroughly to make one single homogeneous
lot and then dried under shade before sowing.
Varieties ‘RT-54’, ‘JLT-7’ and ‘GT-1’ of Sesamum
(Sesamum indicum L.) was sown on July of 2005
and 2006 and harvested in October in both the
years. Seedling growth of all three varieties was

observed after 10 days of sowing. The chemical
analysis was carried out by referring standard
method (1).The results were statistically analysed
using RBD with 2 replications (2).

RESULTS  AND  DISCUSSION
Seedling growth
Table 1 depicted, that biofertilizer treatments
(Azotobacter (T2), PSB (T3) and Azotobacter
with PSB (T4) slightly affected root length of 10
days old seedling of variety RT-54, JLT-7 and GT-
1 during 2005 and 2006. These varieties were put
to statistical analysis for knowing the highly
significant variation for the root length and shoot
length with respect to varieties as well as
treatments were observed. In comparison to all
three treatments, root length of variety RT-54
slightly affected by Azotobacter (T2) and PSB
(T3) during 2005 and 2006 respectively, while root
length of variety JLT-7 affected by Azotobacter
(T2) and Azotobacter with PSB (T4) during 2005
and 2006 respectively. Root length of variety GT-
1, significantly increased under treatment of
Azotobacter (T2) and PSB (T3) during 2005 and
2006 respectively, and might be Azotobacter fixed
nitrogen. Besides fixing nitrogen they also secrete
certain growth hormones such IA, GA and
Cytokinins which promote vegetative growth and
root development as well as enhanced availability
of phosphorus due to PSB caused better root
growth in maize plant3. Application of biofertilizer
significantly increased the average root length in
safflower, brinjal and spinach4. Root length of
variety RT-54 and GT-1 higher in 2005 while in
variety JLT-7 it was higher in 2006. In comparison
to varieties, GT-1 and JLT-7 better performed and
showed highest root length in 2005 and 2006
respectively, might be PSB alone also showed
prominent effect this may perhaps be due to reason
that phosphorus helped in proliferation of root-
system. The highest mean root length was also
observed in variety GT-1 under treatment of PSB
(T4) (Table 1). Application of biofertilizer
significantly increased the shoot length of all three
varieties as compared to untreated control4. Shoot
length of variety RT-54 and JLT-7 significantly
affected by single inoculation of Azotobacter (T2)
during both years. It is interesting to observed that
highest mean shoot length of both varieties were
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also achieved in Azotobacter (T2) treatment,
might be due to Azotobacter cells are not usually
on the rhizoplane (root surface) but are abundant
in the rhizosphere (the soil immediately surrounding
roots)and root exudates or excretions which
contain amino acids, sugars, vitamins and organic
acids together with the decaying portion of root

system serve as energy sources for Azotobacter
multiplication5,6, the chemicals secreted by
biofertilizer which leached out in soil and ultimately
effect the growth. Shoot length of variety GT-1,
significantly influenced by PSB (T3) and
Azotobacter with PSB (T4) during 2005 and 2006
respectively, however the highest  mean shoot

Table 1 : Effect of biofertilizer treatments on root length of varieties RT-54, JLT-7 and
GT-1 of Sesamum indicum L. (2005, 2006 and mean)

length of variety GT-1 was observed in PSB (T3)
(Table 2)  Shoot length of variety RT-54 and GT-
1 significantly increased during 2005, while shoot
length of variety JLT-7 higher in 2006. It is
interesting to observe that variety JLT-7 and GT-
1 showed highest shoot length during 2005 and
2006 respectively, while highest mean shoot length
was observed in variety JLT-7 under Azotobacter
(T2) treatment (Table 2).
Available nutrients of soil
Nutrient contents in soil of variety RT-54, JLT-7
and GT-1, differed significantly with different
biofertilizer treatment. From the Table 3 it was
observed that all three treatments of biofertilizer
(Azotobacter (T2), PSB (T3) and Azotobacter

with PSB (T4) significantly and equally affected
by soil organic carbon of variety RT-54 during
2005, while in 2006 single inoculation of PSB (T3)
significantly enhanced soil organic carbon in
variety RT-54. However in variety JLT-7, PSB
(T3) most significantly increased soil organic
carbon. It was interesting to observe that highest
mean organic carbon in soil of variety RT-54 and
JLT-7 was observed under treatment of PSB (T3).
Soil organic carbon in variety GT-1, significantly
increased in Azotobacter (T2) and Azotobacter
with PSB (T4), it was interesting to observe that
highest mean organic carbon in soil of variety GT-
1 was also observed in Azotobacter (T2) and
Azotobacter with PSB (T4). Soil organic carbon
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in all three varieties had slightly higher in 2005. In
comparison to all three varieties, under treatment
of Azotobacter (T2) variety JLT-7, showed highest
organic carbon not only during both years while
also in terms of mean. There was significant
increase of organic carbon found under
Azotobacter treatment. The microbial inoculants
significant improvement in yield and nutritional
parameters7. On the other hand, under all three
treatments of biofertilizer, variety RT-54 and GT-
1 showed all most similarly pattern to improved
organic carbon of soil (Table 3).

Biofertilizers markedly increased the soil-available
nitrogen and phosphorous and indicated the build
up to these nutrients in post harvest soil 8. There
was a highly significant difference observed in
available nutrient in control (T1) and treatments
(Azotobacter (T2), PSB (T3) and Azotobacter
with PSB (T4) of all three varieties. During 2005,
available nitrogen in soil of variety RT-54
significantly increased in Azotobacter (T2) and
Azotobacter with PSB (T4), while soil available
phosphorous in variety RT-54 significantly
increased in Azotobacter (T2) treatment.

   Table 2 : Effect of biofertilizer treatments on shoot length of varieties RT-54, JLT-7 and
GT-1 of Sesamum indicum L. (2005, 2006 and mean)

Table  3 : Organic carbon of soil (%) as influenced by biofertilizer treatments on varieties
RT-54, JLT-7 and GT-1 of Sesamum indicum L. (2005, 2006 and mean).
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However during 2006, both nutrient content in soil
of variety RT-54, significantly increased       with
Azotobacter with PSB (T4) (Table 4 and
Table 5). Highest mean nitrogen content in soil
of variety RT-54 was recorded under treatment
of Azotobacter with PSB (T4), while highest mean
phosphorous content in soil of variety RT-54 was
observed in Azotobacter (T2) and Azotobacter
with PSB (T4). However, available nitrogen and
phosphorous in soil of variety JLT-7 and GT-1,
significantly increased in Azotobacter (T2) and
Azotobacter with PSB (T4) respectively. In
respect to treatment, highest mean nitrogen and
phosphorous content in variety JLT-7 and GT-1,
was also recorded in Azotobacter (T2) and
Azotobacter with PSB (T4) respectively.
Azotobacter and Phosphate Solubilizing
Bacteria played an active role in improving
availability of nitrogen and phosphorous to plants
through biological nitrogen fixation (BNF) and
solubulization of insoluble phosphates. The
nitrogen fixed by bacterial fertilizers might have
been utilized by the plants, which seems to have
improved yield components. Similar findings have
also been reported earlier in mungbean 9,10 in
soybean. Available soil nitrogen in variety RT-54

and GT-1 slightly higher during 2005, while in soil
of variety JLT-7, it was increased in 2006. On the
other side available phosphorous in soil of all three
varieties were significantly highest in 2006.
Highest significant difference in mean nitrogen
and phosphorous content was observed in soil of
variety RT-54 and JLT-7. On the other side,
highest mean nitrogen and phosphorous content
in soil was recorded in variety GT-1 (Table 4
and Table 5). From the data in Table 6, it is
revealed that available potassium in the soil of
variety RT-54 and GT-1 is not significantly
influenced by the various biofertilizer treatments
(Azotobacter (T2), PSB (T3) and Azotobacter
with PSB (T4). However, potassium content in
soil of variety JLT-7, most significantly affected
by Azotobacter (T2) treatment during both years.
It was found that the mean potassium content in
soil of variety JLT-7 also significantly increased
by Azotobacter (T2) and it was slightly improved
in 2005. In general, the available soil potassium
status after harvest was depleted from initial level
under all biofertilizers treatments and the results
inferred the high requirement of potassium for
vegetative growth and seed formation.

Table 4 : Available nitrogen (kg/ha) as influenced by biofertilizer treatments on varieties
RT-54, JLT-7 and GT-1 of Sesamum  indicum L. (2005, 2006 and mean
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Table 5 : Available phosphorous (kg/ha) as influenced by biofertilizer treatments on
varieties RT-54, JLT-7 and GT-1 of Sesamum  indicum L. (2005, 2006 and mean)

Table 6 : Available potassium (kg/ha) as influenced by biofertilizer treatments on RT-54,
JLT-7 and GT-1 of Sesamum indicum L. (2005, 2006 and mean)
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CONCLUSION
It can be concluded that the significant
improvement recorded in shoot length, soil organic
carbon, available nitrogen and phosphorous of
variety RT-54, JLT-7 and GT-1 with different
treatment (Azotobacter (T2), PSB (T3) and
Azotobacter with PSB (T4). In comparison to
varieties highest root length, shoot length, available
nitrogen and phosphorous was observed in variety
GT-1 while maximum organic carbon and available
potassium was found in var iety JLT-7.
Azotobacter (T2) and PSB (T3) was the best
treatment for root length and shoot length, PSB
(T3) was the best treatment for soil organic carbon,
Azotobacter with PSB (T4) was the best treatment
for available nitrogen and phosphorous while
Azotobacter (T2) was the best treatment for
available potassium of soil.
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