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Long term effect of organic matters and fertilizers on seed yield in pearl millet -
pearl millet cropping systems

ROHIT
All India Coordinated Research Project For Dryland Agriculture, R.B.S. College, Bichpuri, Agra

Abstract
 An investigation was undertaken to study the effect of long-term application of inorganic

fertilizers and organic materials (FYM and farm residue) on seed yield and economics after 26
cycles of pearl millet- pearl millet cropping system at research farm of Dryland Project,
R.B.S.College, Bichpuri, Agra. The experiment consisted of nine treatments including control,
RDF, 50% dose of RDF through fertilizers, 50% dose of RDF through farm residue, 50% dose of
RDF through FYM, 50% N through fertilizers +   50% N through farm residue (P was given through
DAP), 50% N through fertilizers + 50%N through FYM (P was given through DAP), Recommended
dose of fertilizer +   Zinc as soil application (25 kg ZnSo4/ha) and farmers practice. Continuous
use of FYM and farm residue in conjunction with fertilizers increased the seed yield and
economics. Highest pooled seed yield (3142 kg/ha), B:C ratio (2.50) and RWUE (7.66) were
registered with treatment 50% N through fertilizers+ 50% N through FYM followed by
Recommended dose of fertilizer +   Zinc as soil application (25 kg ZnSo4/ha) and  50% N through
fertilizers +   50% N through farm residue. The results suggest that integrated use of inorganic
fertilizer in combination with organic materials increased the seed yield and economics of pearl
millet under pearl millet- pearl millet cropping system.
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Introduction
Pearl millet ( Penisetum glaucum L.) is one of

the important millet crop of hot and dry areas of arid
and semi-arid climatic condition particularly of Uttar
Pradesh. It has been estimated that pearl millet
embodies a tremendous productivity potential
particularly in areas having extreme environmental
stress condition on account of drought. In addition to
tolerating hot and dry climates, pearl millet is able to
produce reasonable yields on marginal soils of arid and
semi-arid areas, where other crops would fail.  It is
nutritionally better than many cereals as it is a good
source of protein having higher digestibility (12.1%),
fats (5.0%), carbohydrates (69.4%) and minerals
(2.3%).

  Intensive cropping, cultivation of high yielding
varieties, crop residue burning and indiscriminate use
of chemical fertilizers have resulted into depletion of
nutrients, soil organic carbon and deterioration of soil
physical conditions. Long term studies indicated that
supplying of plant nutrients only through chemical

fertilizers depleted soil organic matter and declined the
soil productivity (Srivastava, 1998; Singh et al., 1999).
Therefore, there is a need to manage the long - term
soil productivity through integrated use of both inorganic
and organic sources of nutrients. The organic sources
of nutrients including farm yard manure, green manure
crop residue, etc. have potential for increasing soil
organic matter.

   The soil organic matter plays an important
role in improvement of soil physical, chemical and
biological properties and ultimately increasing soil
productivity and crop yields (Antil et al., 2011; Bhagat,
et al. 2003; Marinari et al., 2000). Long term
experiments have shown that crop residues
incorporation, farm yard manures and green manures
increased soil organic carbon and nutrient availability
as compared to chemical fertilizers (Babhulkar et al.,
2000; Lado et al., 2004). Therefore, the present study
was carried out to investigate the long term effect of
organic materials along with inorganic fertilizers on



seed yield under pearl millet - pearl millet
cropping system in a sandy loam soil.
Materials and Methods

An ongoing long - term
experiment, on application of different
organic materials (FYM and farm
residue) and inorganic fertilizers on seed
yield in pearl millet- pearl millet cropping
system which is in progress for last 35
years at research farm of Dryland
Project, R.B.S. College, Bichpuri, Agra
was selected for the study from 2010-
2016. Year 2015 was considered as
drought year. The climate of the region
is semi-arid with mean annual rainfall of
665mm., 80% of which is concentrated
from July to September. The
experimental soil is sandy loam. The
experiment consisted of nine treatments
(Table 1) having observation plot size
10mx8m.The N and P were applied
through urea and diammonium
phosphate. The crops were raised as per
the recommended practices. Total area
of each plot was harvested manually to
record the seed yield.

The experiment was laid out in a
randomized block design (RBD)with
three replications. The experiment data
were statistically analyzed using analysis
of variance of randomized block design
and F- test.

The seed yield of pearl millet
increased with the long term application
of organic materials along with inorganic
fertilizers (Table 1). Six years pooled data
indicated that combination of 50% N
through fertilizers + 50 % N through
FYM gave highest seed yield of 3142kg/
ha of pearl millet. This indicate the
potential use of FYM + fertilizers for
sustaining the soil productivity. Similar
effect of long-term application of FYM
was reported by Antil et al., (2011). The
beneficial effect on yield might be due to
the increased supply of all the essential
nutrients by FYM that might have
resulted in higher manufacture of food
and its subsequent partitioning towards
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sink. The findings of present investigation are supported
by Khan et al., (2000) in pearl millet and Kumawat
and Jat (2005) in barley. These findings are in
agreement with another research finding shows that
the yield could increase with combined application of
organic manure and inorganic fertilizer since it could
enhance soil moisture holding capacity in the short rainy
season, in addition to soil fertility improvement (Abebe
et al., 2016).  Although, the yield was recorded slightly
lesser in the treatment 50% N through fertilizers +
50% N through farm residue, but it might be used
promising alternatives for sustainable soil productivity.
B:C ratio (2.50) and RWUE (7.66) were also
registered higher in 50% N through fertilizers +
50% N through FYM followed by 2.34 & 7.40 in
RDF + Zinc application (Table 1).
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