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ABSTRACT

A field experiment was carried out at Sardarkrushinagar during 2006-07 and 2007-08 to study the
effect of nitrogen, phosphorus and bio-fertilizers on yield and nutrient dynamics of fenugreek. The
experiment consisting of sixteen treatment combinations with two levels each of  nitrogen (10 and
20 kg N/ha) and   phosphorus  (9 and 18 kg P/ha) as well as four levels of bio-fertilizer (control, seed
inoculation with Rhizobium,PSB and Rhizobium+PSB) was laid in  factorial RBD with three replications.
Application of 20 kg N and  18 kg P/ha significantly increased  plant height, dry matter accumulation,
yield attributes, seed yield, straw yield, net return, benefit cost ratio,N, P and K content and uptake
by seed and straw of fenugreek over their respective lower levels. Combined inoculation of seed
with Rhizobium and phosphorus solublising bacteria  resulted  the highest plant height , dry matter
accumulation, yield attributes, seed yield, straw yield, net return, benefit cost ratio N, P & K content
and uptake by seed and straw followed by Rhizobium. Thus, higher yield, net return, B:C and  nutrient
uptake in  fenugreek can be realised with the application of 20 kg nitrogen, 18 kg P/ha with seed
inoculation by Rhizobium and  phosphorus solublising bacteria.
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India occupies a prime position among
fenugreek growing countries of the world.
Gujarat and Rajasthan is the main fenugreek
producing states. In most part of our country it
is known as Methi and cultivated in 35737 ha
area and producing 35737 tonnes of seed with a
productivity of 1000 kg/ha, Nitrogen and
phosphorus plays very important role in growth
and development of a crop. Moreover, with
increase in awareness, farmers are applying more
inorganic fertilizers which leads to increase in
cost of production. Hence, a  biofertilizer is an
important low cost  input for supply of nutrient.
Information on nutrient management in
fenugreek (Trigonella foenum-graecum L) growing
under semi arid climatic conditions in India is
very less. Pareek and Manohar (2004) reported
higher seed yield of fenugreek with application
of 20 kg N + 40 kg P2O5 ha-1 under Rajasthan
condition. The seed treatments of field pea with
Rhizobium+ PSB showed higher plant height, dry
matter accumulation and branches plant-1 over

control (Jain et al. 2003).Thus, the present study
was undertaken to see the effect of nitrogen,
phosphorus and bio-fertilizers on growth and
yield of fenugreek.

MATERIALS AND METHODS

A field experiment was conducted during
2006-07 and 2007-08 on loamy sand soil of,
Sardarkrushinagar (Gujarat). The experiment
was laid on different sites during the both the
years. The soil had pH (7.7 and 7.7), electrical
conductivity (0.12 and 0.11 dS m-1),with low in
organic carbon (0.17  and  0.22) available
nitrogen (152.75 and 165.25 kg/ha), medium in
available P (18.0 and 21.0 kg/ha) and higher
available K (216.9 and 220.6 kg/ha),respectively
during 2006-07 and 2007-08. Sixteen treatment
combinations consisting of two levels each of
nitrogen (10 and 20 kg N/ha) and phosphorus
(9.0 and 18.0 kg P/ha) and four levels of bio
fertilizers (Control, Rhizobium, PSB and
Rhizobium + PSB) were  laid  in  factorial  RBD
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with three replications. Full dose of N and P was
applied at sowing as per treatments. Inoculation
of seeds of fenugreek with respective bio-
fertilizer was done before sowing and after
drying the seed in shade sowing was done. Crop
was sown at arrow spacing of 30 cm on 18th

November in both the years using 20 kg seed/
ha. Primary soil samples were drawn randomly
from each plot at depth of 0-15 cm before
commencement of the experiment and after
harvesting of the crop during both the years. A
representative composite sample was prepared
and subjected to available nutrient analysis using
standard method for nitrogen, phosphorus and
potassium. The methods used for soil analysis
were acid digestion for nitrogen, vanado-
molybdo-phosphoric yellow colour method for
phosphorus. The concentration of N in seed and
straw was determined by procedure suggested
by Snell and Snell (1949) and of P and K content
by methods suggested by Jackson (1973).The
total uptake of N, P and K by crop at harvest in
each treatment  was computed by multiplying
N,P and K content in seed and straw with the
respective dry weight and expressed as  kg/ha
using following relationship. The total uptake of
N,P and K ( kg/ha)= ( % N,P and K in seed x
seed yield (kg per ha) +( % N,P and K in straw x
straw yield (kg/ha). Based on apparent gain and
loss of nutrients, an attempt was made to
establish fate of nutrient available in soil added
through different treatment and crop removal
were usually taken into account during the course
of fenugreek crop of two consecutive years. The
nutrient balance sheet was worked out. The
statistical analysis of the data was done as per
procedure suggested by Panse and Sukhatme
(1965).

RESULTS AND DISCUSSION

Growth parameters

Application of 20 kg N/ha exhibited 14 and
31 per cent higher plant height and dry matter
accumulation/plant, respectively over,10 kg N/
ha which might be due to early and abundant
availability of  nitrogen. Application of 18 kg P/
ha resulted 13 and 34 per cent higher plant height
and dry matter accumulation/plant, respectively
at maturity. Increased availability of phosphorus
improved nutrient availability which increased

nitrogenase activity of roots creating congenial
environment for plant rhizosphere that resulted
higher physiological growth parameters.
Application of 20 kg N and 18 kg P/ha resulted
the highest plant height at maturity.These
findings are similar with those of  Shivaran
(1995). Significantly the highest plant height  and
dry matter accumulation/plant  was recorded
with combined application of Rhyzobium +
phosphorus solublizing bacteria. which was 10
and 36% higher over no inoculation of bio
fertilizer. The increase in Rhizobium population
leads to symbiosis of these with root hairs
making more infection of roots thereby increased
amount of N fixed. These results are in
conformity with those reported by Purbey (2004).

Yield attributes and yield

Application of 20 kg N /ha  resulted 16.0,
16.0, 35.0, 18.0 and 16.0% more seeds /pod, 1000
seed weight, seed yield /plant, seed yield and
straw yield, respectively over 10 kg N /hectare.
These findings are similar with those of Shivaran
(1995). Application of 18 kg P/ha  resulted
13.0,8.0,13.0,13.0 and 12.0%, respectively  more
seeds /pod, 1000 seed weight, seed yield /plant,
seed yield and straw yield. Higher seed yield of
fenugreek seems to be due to cumulative effect
of  yield attributes and growth parameters. These
results corroborate with the finding of those of
Kasturikrishna and Ahlawat (2000) and Bhunia
et al. (2006). Plant height at maturity, pods/plant,
seed yield and straw yields, were significantly
influenced with interaction effect of nitrogen and
phosphorus and the highest  plant height seed
yield and straw yield was obtained with
application of 20 kg N and 18 kg P/ha. Improved
growth and development under combined
influence of N and P increased the yield
attributes and seed yield significantly by
improving source and sink relationship. Similar
results were reported by Chaudhary, (1999).
Inoculation of seed with Rhizobium and PSB
increased seed and straw yield by 16 and 17%,
respectively over control. This might be due to
the fact that Rhizobium inoculation increased root
root development, nodulation and more nutrient
availability resulting in vigorous plant growth
and dry matter production leading to better
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flowering and pod formation. These results
corroborated with the findings of Chaudhary
(1999) in fenugreek.

Economics

Application of 20 kg N/ha increased net
return and BCR by 37 and 35% respectively, over
10 kg N/ha. The application of increasing levels
of N resulted in higher yield attributes, thereby
giving more seed yield, which fetched higher net
return. Application of 19 kg P/ ha increased, net
return and BCR by 25 and 23% respectively over
lower level. The magnitude of increase in yield
was higher as compared to cost incurred on
application of 20 kg N/ha, and 18 kg P/ha hence
resulted higher BCR over 10 kg N and 9 kg P/
ha. These findings are similar with those of
Shivaran et al. (1995) and Chaudhary (1999).
Combined inoculation of seed with Rhizobium and
PSB resulted in significantly higher gross return,
net return and BCR  over their sole application
and control. Higher net return and BCR with
combined inoculation with Rhizobium and PSB
was obtained due to higher seed yield coupled
with very less cost involved in inoculation. These
results are in conformity with those of
Chaudhary (1999).

Nutrient  content and uptake

Application of 20 kg N and 18 kg P/ha
significantly increased content and uptake of N,
P and K  by crop. Increase in uptake of N, P and
K by crop might be attributed to cumulative effect
of increased yield and higher content of N, P
and K in seed and straw. These results
corroborate with the findings of Rathore and
Manohar (1988). N, P and K uptake were
significantly influenced with interaction effects
between nitrogen and phosphorus. The N, P and
K uptake were recorded higher with combined
application of 20 kg N + 19 kg P/ha  which was

at par with 10 kg N + 18 kg P/ha. Synergistic
effects of both N and P improved nutrient levels
in plant system and enhanced plant growth by
promoting the merismetic activity and dry matter
production. Similar results were reported by
Rathore and Manohar (1989). Combined
inoculation of seed with Rhizobium and PSB
resulted in significantly higher N, P and K
content and uptake over control.This might be
due to the fact that Rhizobium inoculation
increased root through better root development,
nodulation, more nutrient availability resulting
in more nutrient in plant system leading to
higher N,P and K uptake. These results are in
close conformity with findings of Jat (2004) and
Bhunia et al. (2006).

Nutrient balance sheet

Application of higher level of N enhanced
apparent and actual gain of available nitrogen
but application of   more phosphorus resulted
lesser  actual gain of available nitrogen  in
experimental soil.The highest apparent and
actual gain of available N  was  recorded  with
seed inoculation by Rhizobium + phosphorus
solublizing bacteria followed  by seed inoculation
with Rhizobium only. The application of
increasing levels of nitrogen resulted  nearly
equal apparent and actual gain in available
phosphorus in experimental soil as compared to
lower levels of nitrogen but higher gain in
available  phosphorus in soil was recorded with
application of higher level of phosphorus. Seed
inoculation with PSB resulted the highest
apparent and actual gain in available phosphorus
followed  by seed inoculation  with  PSB only.

Thus, higher yield, net return, BCR and
nutrient uptake in  fenugreek can be realised with
the application of 20 kg nitrogen, 18 kg P/ha with
seed inoculation by Rhizobium and  phosphorus
solublising bacteria.

REFERENCES

Bhunia, S.R, Chauhan, R.P.S, Yadav, B.S. and
Bhati, A.S. 2006. Effect of phosphorus,
irrigation and Rhizobium on productivity,
water use and nutrient uptake in fenugreek

(Trigonella foenum- graecum L). Indian Journal
of Agronomy 51(3): 239-241.

Chaudhary, G.R. 1999. Response of fenugreek
(Trigonella foenum- graecum L.) N, P and



R.S. Mehta, B.S. Patel and Bhagirathram52

Rhizobium inoculation. Indian Journal of
Agronomy 44 : 846-850.

Jackson, M.L. 1973. Soil chemical  analysis.
Prentice Hall Inc. Engle Clitts, New Jersey.

Jain, L.K. Singh Pushpendra and Singh, P. 2003.
Growth and nutrient uptake of chickpea
(Cicer arietinum L.) as influenced by bio-
fertilizer and phosphorus nutrition. Crop
Research Hissar 25: 410-13

Jat, B.L. and Shaktawat, M.S. 2004. Effect of
phosphorus, sulphur and bio-fertilizers on
yield attributes and yields of fenugreek
(Trigonella foenum-graecum L) and their
residue effect on pearl millet (Pennisetum
gluacum). Indian Journal of Agronomy 46 (4):
627-643.

Kasturikrishana, S. and Ahlawat, I.P.S. 2000.
Effect of moisture stress and phosphorus,
sulphur and Zinc fertilizers on growth and
development of pea (Pisum sativum L.). Indian
Journal of Agronomy 45 (2): 353-356.

Panse,V.G. and Sukhatme, P.V. 1985. Statistical
methods for Agricultural workers, Fourth
Enlarged  Edition, ICAR Pub. New Delhi.

Pareek,  R.G.  and Manohar, S.S. 2004. Effect of

fertility levels and irrigation on growth and
yield of fenugreek (Trigonella foenum graecum).
National seminar on new perspective in
cultivation, processing and marketing of
seed spices and medicinal plants. March 25-
26, 2004, SKN College of  Agriculture, Jobner
(Raj.) Pp. 50-51.

Purbey, S.K. 2004. Effect of bio-inoculations and
bio-regulators on growth, yield and quality
of fenugreek (Trigonella foenum-graecum L.)
cv. Rmt-1. Ph.D. Thesis submitted to
Maharana Pratap University of Agriculture
and Technology, Udaipur, Rajasthan.

Rathore, P.S. and Manohar, S.S. 1989. Effect of
date of sowing, nitrogen  and phosphorus
on quality and  nodulation of fenugreek
(Trigonella foenum-graecum L.). Indian Cocoa,
Areconut and Spices purnal. 13(4): 148.

Shivran, P.L., Chaudhary, G.R. and Shivran, A.C.
1995. Response  of fenugreek (Trigonella
foenum-graecum L) to nitrogen and Rhizobium
inoculation. Indian Journal of Agronomy 40(4):
720-721.

Snell, F.B. and Snell, C.T. 1949. Colorimetric
method of analysis. IIAD Vannostr and Co.
Inc., New York.


