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Abstract

pplication of chemical fertilizers leads to the loss of soil
fertility due to the imbalanced use of fertilizers which have

adversely affected agricultural productivity and caused soil
degradation. For sustainable agriculture scientific and efficient use
of fertilizers is important. A number of investigators have shown
that there is a definite and nearly constant requirement of nitrogen
and phosphorus for the production of high yielding varieties of
the crop. The movement of nutrient N was maximum in treatment
receiving recommended dose of fertilizer through fertigation at all
depths followed by the application of briquette in root rhizosphere.
The movement of nutrient P was observed at a lower magnitude;
however, the P movement was maximum in soluble fertilizers and
briquettes.

Introduction

pplication of chemical fertilizers leads to the loss of soil
fertility due to the imbalanced use of fertilizers which

have adversely affected agricultural productivity and
caused soil degradation. For sustainable agriculture scientific
and efficient use of fertilizers is important. A number of
investigators have shown that there is a definite and nearly
constant requirement of nitrogen and phosphorus for the
production of high yielding varieties of the crop. Nitrogen
(N) is the most important and key nutrient for production,
as regarded all over the world for its huge requirements
and instability in the soil. So, in order to reduce the nitrogen
loss, deep placement of all essential fertilizers, may be
more efficient and farmers can be more benefited from this
compared to the broadcast method. In Bt-cotton cultivation,
farmers from Marathwada region usually, use non-urea
fertilizer as basal during final land preparation. An effective
alternative may be the use of Urea Super Granule (USG) or
NPK briquette for higher yield and efficient use of nitrogen in
Bt-cotton cultivation. Briquettes are entirely mineral in their
formulation and are manufactured by a fertilizer briquettes
machine. The briquettes are a unique fertilizer concept apart
from the conventional fertilizers in which the fertilizer is
manufactured into a briquette approximately as the size of the
end of one’s finger (about 2.75 gms) as opposed to the more
common granular prill sized fertilizers or liquid fertilizers. The
land application of briquette is also unique in that it is banded
below the soil surface between planted rows. The theory
behind the briquette is that a smaller surface area to volume
ratio has been shown to significantly reduce nitrogen loss
through ammonia volatilisation (Mendhe et al., 2006). Surface
applied ureais reported to reach nitrogen loss as high as 35%
however; buried briquettes only lose approximately 4% of its
nitrogen, which is a considerable improvement in nitrogen
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use efficiency (Rahman et al., 2016). The low use efficiency
of Nand P is because of various reasons such as volatilisation,
denitrification, surface runoff, leaching losses for nitrogen and
fixation of phosphorus in soil. Deep placement of fertilizers
such as, Urea Super Granules (USG) and NPKbriquette into
the anaerobic soil zone is an effective method to reduce
volatilisation loss (Mikkelsen et al., 1978). Deep placement of
urea super granule (USG) at 8-10 cm soil depth can save 30%
N compared to Prilled Urea (PU), increases absorption rate,
improves soil health and ultimately increases rice yield (Naznin
et al., 2013). Moreover, deep placement method of fertilizer
application is environment friendly and will not decrease the
normal fertility of land (Afroz and Islam, 2014).

Materials and Methods

he experiment was laid out in a randomised block
Tdesign with three replications and 5 treatments. A plot

size of 7.2x5.4 m? with inter and intra row spacing of
180 cm and 30 cm respectively used and the soil samples
collected at 15(H)-15(V) cm, 15(H)-30(V) cm, 30(H)-15(V)
cm and 30(H)-30(V) cm depth i.e., H - Horizontal distance,
V - Vertical distance. The initial soil sample was taken before
planting. The pH was found neutral to alkaline (7.73) by
using potentiometer method of 1:2 soil-water suspension on
digital pH meter, low organic carbon content (3.30 g kg*) was
analysed by using Walkley and Black Method (Wet Oxidation
Method) and available nutrient like low nitrogen (140.0 kg
ha?) was measured by alkaline potassium permanganate
method, whereas, low available phosphorus (8.50 kg ha™*) was
measured by using 0.5 M sodium bicarbonate as an extractant
and absorbance was read in the spectrophotometer.

Treatments details are as follows.

T,: Absolute Control (No fertilizer application).

T,: Soil application of 120:60:60 by N, P,0,, K,O kg ha™ and
drip irrigation.

T,: RDF through fertigation (soluble fertilizer: 80:40:40 NPK
kg ha?).

T,: 120:60:60 NPK kg ha™ through briquettes with drip
irrigation.

T.: Application of NPK + micronutrient briquettes (120:60:60
NPK kg ha™ + 20 kg ha™) ZnSO,.

Movement of Available Nitrogen

esults of the investigation showed that available N

R content of the soil was influenced by the application of
recommended dose of fertilizer through a fertigation at
various growth stages of crop i.e., 30, 60, and at last picking
stage in the soil of Marathwada region. The highest available
nitrogen at different depth was observed in treatment
receiving RDF through fertigation likewise (193.64 kg ha) at
15-15 cm depth, (208.61 kg ha) at 15-30 cm depth, (193.64
kg ha?) at 30-15 cm depth and at 30-30 cm depth available

nitrogen was 170.91 kg ha* and also lowest available nitrogen
was observed in treatment without fertilizer i.e., 159.15 kg ha*
at 15-15 cm depth, 165.06 kg ha at 15-30 cm depth. At 30-15
cm depth, it was 166.99 kg ha? and 165.23 kg ha'at 30-30 cm
depth. At 60 DAS (flowering stage), available nitrogen status
of soil ranged from 165.23-170.91 kg ha™ at 15-15 cm depth,
at 15-30 cm depth values were 161.5-181.8 kg ha, at 30-15
cm depth available nitrogen status of soil ranged from 154.89-
187.42 kg ha?, at 30-30 cm depth available nitrogen status of
soil ranged from 182.20-189.01 kg ha™. The available nitrogen
content was significantly higher under N applied through
fertigation and briquette as compared with soil application. In
respect with the nitrogen movement from the surface to 15
c¢cm and 30 cm depth, it was noticed that more nitrogen was
retained by treatment fertigation at all depths.

Movement of Available Phosphorus

he effects of briquettes on the movement of available
Tphosphorus at different horizontal and vertical distances

from the point of placement of NPK-Zn fertilizer
briquettes. At 30 DAS (square formation stage) the highest
available phosphorus at different depth was observed in RDF
through fertigation (9.39 kg ha) at 15-15 cm depth, (9.73 kg
ha) at 15-30 cm depth (9.50 kg ha?) at 30-15 cm depth and
(10.20 kg ha) at 30-30 cm depth. While lowest available
phosphorus was observed in the treatment without fertilizer
about (7.53 kg ha') at 15-15 cm depth, (6.95 kg ha?) at 15-30
cm depth, at 30-15 cm depth (7.99 kg ha?) and (7.41 kg ha) at
30-30 cm depth. The application of briquette was performed
intermediate between fertigation and recommended a
dose of fertilizer through conventional method. At 60 DAS
and at last picking available phosphorus status of soil in T,
was superior among other treatment followed by NPK and
NPK+Zn briquette. The movement of nutrient phosphorus was
observed at a lower magnitude. However, the phosphorus
received in the form of soluble fertilizers and briquette
showed a higher rate of phosphorus movement which might
be continuum because of continuous release of phosphorus
from soluble fertilizer and briquettes.

Conclusion

by the treatment of fertigation at all depths followed by

application of briquette in root rhizosphere. The movement
of nutrient phosphorus was observed at a lower magnitude. It
did not vary significantly; however, the phosphorus movement
was maximum in soluble fertilizers and briquettes.
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