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A field experiment was carried out at Experimental Farm,
Department of Agriculture, Mata Gujri College, Fatehgarh Sahib at
Shamsher Nagar during the season of Rabi crops 2017-18 on effect of
integrated nutrient management on yield of wheat (Zriticum aestivum
L.) under system of wheat intensification which was conducted during
M.Sc. thesis. The study exposed the effect of integrated nutrient
management on yield of wheat (Triticum aestivum L.) under system of
wheat intensification. The experiment was laid out in a randomized
block design with three replications having eleven treatments viz,
T, - Control, T, - 100 % RDF, T, - 75 % RDF + FYM @ 5 tha', T,
- 75 % RDF + vermicompost @ 2.5 tha', T, - 75 % RDF + FYM @
5 tha'! + Vermicompost @ 2.5 tha, T, - 75% RDF + Azotobacter @ 5
kgha?, T, - 75% RDF + PSB @ 5 kgha™, T, - 75% RDF + Azotobacter @
5 kgha'! + PSB @ 5 kgha, T, - 50% RDF + Vermicompost @ 5t/ha,
T,, - 50% RDF + Vermicompost @ 5t/ha + Azotobacter @ 5 kgha +
PSB 5 kgha', T, - 50% RDF + FYM @10 tha’. The results revealed
that higher growth parameters viz, number of tillers , plant height,
LAI and dry matter accumulation were recorded under treatment
fifth which was at par with eighth and tenth treatment and it was
significantly predominant over the other treatments at all stages
except 30 DAS. Further, yield parameters, yield was also higher
under the same treatments as mentioned in growth analysis.
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1. Introduction:

Wheat (Triticum aestivum L.) is the world’s most widely
cultivated food crop. It is staple food not only India but
near about 65 % Asia pacific population. It is a second
most important staple food after rice. It can be grown from
sea level for 5000 m altitude and in area where annual
rainfall ranges from 300- 1130 mm. Wheat grain contains
more proteins than other cereals which are of special
significance to maintain the good bread making quality
due to the presence of a characteristic substance ‘gluten’.

It has also a relatively high content of niacin and thiamine.

po

Wheat is an imperative cereal crop for many countries in
the world. It contribute about 20% to the total food calories
for the humanity. It is the world’s most widely cultivated
food crop. Wheat grains contain nearly 12% proteins,
2.7% minerals, 2% fiber, 1.7% fat, 60-70% carbohydrates
(Prasad, 2015). The availability of wheat has increased
from about 79 g per capita per day to more than 185 g per
capita per day despite the doubling of population since
1961 (Bhardwaj et al. 2010). System of wheat intensification
(SWI) is an adoption technique used in system of
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rice intensification (SRI) methodology for increasing
productivity of the crop by management of plant, soil,
nutrients and water while reducing external inputs. The
technology which has high potentiality to provide high
yield per drop of water and kg of agricultural inputs like
fertilizer, seed and application of other SRI principles to
wheat crop, which gave very enthusiastic results. SWI is
one of the promising technologies to increase productivity
which ultimately contributes to the household level food
security to marginal farmers. Wheat sown under system
of wheat intensifications at 10 cm x 10 cm spacing is
better than conventional line sowing in terms of grain and
straw yields (Kumar ez al, 2015). SWI is more intensive
management requires more labor and more organic matter
inputs, which raises farmers’ costs of SWI production
ha! (Dhar et al., 2016). Wheat sown under SWI is better
with proper line to line and row to row spacing than in
conventional line sowing in terms of grain and straw yield
(Kumar et al, 2015). It was conducted that plant height,
numbers of tillershill’, number of productive tillers, spike
length and production were found higher in SWI method
(Adhikari, 2013).

Continuous use of chemical fertilizers is assumed to be
major cause of deterioration of soil health and water
pollution. It is also very harmful for plants. To maintain
high productivity and sustainability of soil and crop,
balanced use of both mineral fertilizer and organic
manures is indispensable. Under this condition, there
is a great urgency to explore an alternate source, which
can supplement partially or wholly the use of costly input
i.e. chemical fertilizers and also to protect ecosystem
(Bali et al, 1986, Kakar et al, 2001). Integrated nutrient
management is the method in which organic and inorganic
sources are use in an integrated manner for increasing the
crop production and also which is ecologically safe to a
certain limit. Nutrient needs of growing plants can be met
through a number of sources. The major sources of plant
nutrients are mineral fertilizers, organic manures, recycled
wastes and by-products, biological nitrogen fixation
(BNF), natural minerals and to a lesser extent nutrient
recycled through irrigation water and precipitation.
These supplemented the soil nutrient reserves for
nourishing the crops. Bio-fertilizers, a term, which refers
to micro-organisms, which either fix atmospheric N or
enhance the solubility of soil nutrients, are becoming

increasingly important. Their significance lies in their
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ability to supplement soil nutrients with mineral use of
non-renewable resources and as components of integrated
plant nutrition systems. The adoption of SWI methods
by maintaining appropriate plant spacing and nutrient
management could greatly enhance wheat production in
the subtropical region of Bangladesh (Rakib ez al. 2016).
Yield of wheat variety (Bhirkuti) was found 2.6, 2.4 and
2.3 kg 4 m? in SWI, line sown and broadcast practices,
respectively (Adhikari, 2013).wheat variety cv. GW-322
sown in SWI and conventional method results in yield of
SWI more than conventional sowing method with yield
(32.8 gha') (Bhargawa et al, 2016) Application of 50%
RDF and 50% N through FYM in rice and 100% RDF in
wheat showed best performance in terms of plant height
and number of tillers/m? (Shivani Ranjan et al. 2022).

2. Material and Methods

A field experiment entitled “Effect of integrated nutrient
management on yield of wheat (Triticum aestivum L.)
under system of wheat intensification” was carried out
at Experimental Farm, Department of Agriculture, Mata
Gujri College, Fatehgarh Sahib at Shamsher Nagar during
Rabi season of 2017-18. The soil was clay loam in texture
with high organic carbon and medium in available N, P
and K. The nutrient availability in soil is nitrogen (310 kg/
ha), P O, (15.36 kgha''), K,O (120 kgha™'), organic carbon
(0.78%), soil pH (7.2) and electrical conductivity (1.63 dSm’
'at 25°C). The research was laid out in a randomized block
design with three replications having eleven treatments
viz, T, - Control, T, - 100 % RDF, T, - 75 % RDF + FYM
@5 tha', T,- 75 % RDF + vermicompost @ 2.5 tha'!, T, -
75 % RDF + FYM @ 5 tha' + Vermicompost @ 2.5 tha’,
T, - 75% RDF + Azotobacter @ 5 kgha, T - 75% RDF +
PSB @ 5kgha’!, T, - 75% RDF + Azotobacter @ Skgha™ +
PSB @ 5kg/ha, T, - 50% RDF + Vermicompost @ 5t/ha,
T, - 50% RDF + Vermicompost @ 5tha' + Azotobacter
@ 5 kgha + PSB 5 kgha!, T, - 50% RDF + FYM @10
tha'’. The sowing of wheat variety PBW-725 was done
in experimental field on 23 November, 2017. The seed
rate in SWI was used @ 25 kg/ha with row to row and
plant to plant spacing of 25 x 25 cm. During the sowing
only 2 seeds per hill was placed. The regular biometric
observations were recorded at periodic intervals of 30, 60,
90 DAS and at harvest stage. The yield parameters were
recorded at the time of harvesting of crop. The statistical

analysis was done as per standard procedure of design.
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3. Results and Discussion
3.1 Effect on growth parameters

The results revealed that the growth parameters such as
plant height, dry matter accumulation, and no. of tillers were
significantly influenced by different treatments (Table 1) and
LAI (Table 2). Among all the treatments the maximum plant
height, no. of tillers, dry matter accumulation and LAI was
recorded with 75% RDF + FYM @ 5 tha + vermicompost
@ 2.5 tha! which was followed by the application of
75% RDF + Azotobacter@ 5 kgha' + PSB @ 5 kgha! and
application of 75% RDF + vermicompost @ 5 tha' +
Azotobacter @ 5 kgha' + PSB @ 5 kgha''. This is due to the
reason that the blend of inorganic fertilizers with organic
manures has more capacity to provide all the nutrients to
plants for their proper growth and development which
ultimately have positive effect on yield attributes and yield.

Integrated nutrient management has the capability in
improving yield and yield attributes of the crop. Higher
nutrient availability leads to higher biomass production
which ultimately increases the yield attributing characters.
In relation to SWI the no. of effective tillers/ hill were
significantly affected by spacing (25 x 25 cm). Wider spacing
facilitates plant for better utilization of nutrients, water, light
and space leading to the maximum number of effective
tillers/hill. Under SWI during ripening stage the plants had
larger roots which produced greater xylem exudates and
transported these toward shoot at faster rate. These features
contributed to maintenance of higher chlorophyll levels,
enhanced fluorescence and photosynthesis rate of leaves and
supported more favorable yield attributes. The minimum
yield attributes was recorded in control plot this was due
to inadequate availability of nutrients. Similar results were
found in Desai ¢t al. (2015) in wheat, Kumar ef al. (2015) in
wheat, Dhar et al. (2016) in wheat, Patel ¢t al. (2017) wheat.

3.2 Effect on yield parameters

The yield attributing characters were affecting significantly
due to various integrated nutrient management treatments
(Table 2). Yield is mostly depends upon the growth
parameters. Among all the treatments the maximum grain
and straw yield was obtained with the application of 75%
RDF+FYM @ 5 tha + vermicompost @ 2.5 tha™* which
was followed by the application of 75% RDF + Azotobacter
@5 kgha! + PSB @ 5 kgha! and application of 75% RDF
+ vermicompost @ 5 tha' + Azotobacter @ 5 kgha' +
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PSB @ 5 kgha''. This is due to the integration of organic
manures and inorganic fertilizers which provide higher of
amount nutrients to the plants. There was also a positive
correlation between yield and yield components like by
increase in no. of spikes, effective tillers the grain yield also
increased. By increasing dry matter accumulation the straw
yield ultimately increased. Adequate spacing under SWI
results in high no. of effective tillers which led to increase
in biological yield. The minimum yield was recorded in
control plot because of the in adequate availability of
nutrients. Similar results were found in Kumar et al. (2014)
in garden pea, Chondie (2015) in wheat, Rakib et al. (2016)
in wheat, Bharali and Gorth (2017) in wheat and Yadav ez
al. (2018) in wheat. Among all the treatments maximum
harvest index was recorded with application of 75% RDF
+IFYM @ 5 tha'! + vermicompost @ 2.5 tha' which was
followed by the application of 75% RDF + Azotobacter @
Skgha'! + PSB @ 5 kgha! and application of 75% RDF +
vermicompost @ 5 tha'! + Azotobacter @ 5 kg/ha' + PSB
@ 5 kg/ha. The harvest index was ultimately increased
with the increase in grain and straw yield because it
depends upon the economic yield and biological yield.
The minimum harvest index was recorded in control plot
because of less grain yield and straw yield. Similar results
were found in Tiwari ¢t al. (2017) in rice, Singh ¢t al. (2018)
in wheat and Verma et al. (2018) in wheat.

Conclusions

From the present study it can be concluded that
application of 75% RDF + FYM @ 5 tha! + Vermicompost
@ 2.5 tha! gave higher results in terms of growth and
yield parameters followed by the application of 75% RDF
+Azotobacter @ 5kgha’ + PSB @ 5kgha'l.
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