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ABSTRACT

An experiment was conducted at Agronomy Instructional Farm, C. P. College of Agriculture, SDAU,
Sardarkrushinagar during summer, 2013 to study the effect of integrated nitrogen management in
summer pearl millet. The experiment consisted of 10 different treatments of integrated nitrogen
management practices for application of recommonded dose of nitrogen (RDN) to pear millet /.,
160 kg/ha through different sources viz., organic (FYM, vermicompost and qastor cake), inorganic
fertilizer alone or incombination with organic sources. The crop fertilized with 75 % RDN through
fertilizer and 25 % RDN through either FYM or castor cake produced significantly higher growth
parameters, grain yield (2948 kg ha"), straw yield (6248 kg ha™') and economics. The integration of
nitrogen through inorganic and organic sources helped to sustain soil fertility.
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Pearl millet is one of the most important food grain
crops of India and ranks fourth after rice, wheat and
sorghum. In Gujarat, major pearl millet growing
districts are Banaskantha, Mehsana, Patan and
Kachchh. It is well adapted to production systems
characterized by drought, low soil fertility and high
temperature. Summer cultivation of pearl millet,
particularly in the irrigated areas of North Gujarat has
attracted the farmers because of the assurance of
targeted crop yield. Integrated nutrient management
involving soil resources, chemical fertilizers,
bio-fertilizers and organic manures is the key to the
sustained productivity as it reduces dependence on
chemical fertilizers and not only improves fertilizer use
efficiency, but also improves soil productivity by
improving physical, chemical and biological properties
of soil. The role of organic manures is well recognized
and considered as balanced manures which supplies
macro and micro nutrients which are essential for plant
growth. It helps to build up the soil micro flora, which
are useful to maintain the soil fertility. Microbial
population increases more than five times with the
application of vemricompost (Rout et al. 2001).
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MATERIALS AND METHODS

A field experiment was conducted on loamy sand soil,
Agronomy Instruction Farm, Chimanbhai Patel College
of Agriculture, Sardarkrushinagar Dantiwada
Agricultural University, Sardarkrushinagar during
summer 2013. The experimental soil was loamy sand
in texture, low in organic carbon (0.26%) and available
nitrogen (158 kg ha') and medium in phosphorus (50.4
kg ha) and potassium (271 kg ha) status. The
experiment comprised of ten nitrogen management
treatments viz. T, : 100% RDN through fertilizer, T, :
100% RDN through FYM, T, : 100% RDN through
castor cake, T,: 100% RDN through verm icompost,
T,: 75% RDN through fertilizer + 25% RDN through
FYM, T, : 75% RDN through fertilizer + 25% RDN
through castor cake, T,: 75% RDN through fertilizer
+25% RDN through vermicompost, T,: 50% RDN
through fertilizer + 50% RDN through FYM, T,:50%
RDN through fertilizer + 50% RDN through castor cake
and T, : 50% RDN through fertilizer + 50% RDN
through vermicompost were tried in randomized block
design (RBD) with four replications. GHB 732 variety
of pearl millet was sown at 45 cm row distance and
15 cm plant to plant distance with 3.750 kg ha-'seed
rate. Acommon application of 60 kg P,0_ha"' was
applied to all plots after adjusting amount of
phosphorus supplied by respective organic source.
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Other agronomic practices were adopted as per
recommendation of the crop. Observations on growth
attributes at different stages, yield components and
yield were recorded at harvest. Protein content and
nutrient uptake as per standard procedure and
economics of produce considering the local prevailing
market price of inputs and output were also estimated.
The data were statistically analysed and results were
presented.

RESULTS AND DISCUSSION

The results (Table 1) indicated that different treatments
had significant effect on growth and yield attributes
as well as yield of pearl millet. Plant height at 30
DAS and at harvest was significantly influenced due
to different nitrogen management treatments.
Treatment T,(75% RDN - fertilizer + 25% RDN - FYM)
recorded significantly higher plant height at 30 DAS
(70.3 cm) and at harvest (158.5 cm), but remained at
par with treatment T,. Significant differences were
observed in number of effective tillers per plant due to
nitrogen management treatments. Application of 75%
RDN - fertilizer + 25% RDN - FYM (T,) recorded
significantly higher number of effective tillers per plant
(3.30), being at par with T, treatment. Integrated
supply of nitrogen from organic and inorganic sources
produced vigorous plants that ultimately resulted into
better growth and development of crop.

Different nitrogen management treatments showed
significant influence on yield attributes viz., length of
ear head, girth of ear head and grain yield per plant.
Significantly higher length of ear head (23.5 cm) and
girth of ear head (10.2 cm) were observed under
treatment T, but it remained statistically at par with
treatments T, and T, Application of 75% RDN - fertilizer
+25% RDN - FYM (T,) produced significantly higher
grain yield per plant (45.5 g). However, it was
statistically at par with treatment T,. Results further
indicated that application of 75% RDN - fertilizer +
25% RDN - FYM (T,) produced significantly higher
grain (2948 kg ha') and straw yields (6248 kg ha™'),
but remained statistically at par with treatments T,
and T, in case of grain yield and treatment T in case
of straw yield, respectively. The increase in grain and
straw yields under treatment T,was due to increased
yield attributes which were enhanced with application
of inorganic fertilizer in conjunction with organic
sources like vermicompost, castor cake and FYM.
Organic sources improved the physical condition of
the soil apart from slowly releasing nutrients during
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entire crop growth period. Further, yield improvement
was possible on account of better nutrient use
efficiency. Similar findings were reported by Singh et
al. (2013) and Damame et al. (2014).

Nitrogen is key element to improve the protein content
of grain. Significantly higher protein content (11 42%)
and protein yield (336.6 kg ha™') were registereqd when
crop was fertilized with 75% RDN - fertilizer + 259,
RDN - FYM (T,). However, it remained statistically a;
par with treatments T, and T.. Integrated supply of
nitrogen through organic and inorganic SoOurces
enhanced the protein content in grain probably due to
utilization of photosynthates in protein synthesis and
its translocation to grains. Verma et al,, (2012) also
reported similar results.

Various nitrogen management treatments had positive
effect on soil fertility after harvest of the crop.
Significantly higher organic carbon content (0.27%)
in the soil after harvest of the crop was recorded under
treatment T, (application of 100% RDN through
vermicompost), but it remained statistically at par with
treatment T,. Significantly higher available nitrogen
(183.4 kg ha') was registered under treatment T
(100% RDN through vermicompost). However, ii
remained statistically at par with treatments T, and
T,. All the treatments failed to exert significant
influence on available phosphorus content in the soil
after harvest of crop. The increased organic carbon
and available nitrogen under organic treatments might
be due to addition and decomposition of organic
matter and greater muiltiplication of soil microbes which
could convert organically bound nitrogen in available
form leading to build up of high available nitrogen.
Present results are in line with the findings reported
by Patil et al. (2006).

A perusal of economics data indicated that the
highest net return of ¥ 49896 ha' with BCR of 4.08
was registered under treatment T, (100% RDN through
fertilizer) which was closely followed by treatments
T, (netreturn of T 48980 ha' and BCR of 3.35) and T,
(net return of ¥ 48962 ha ' with BCR of 3.18).

CONCLUSION

Looking to the results obtained from the presented
investigation, it can be concluded that for securing
higher grain and straw yield, net realization and
maintain soil fertility under North Gujarat agro-climatic
conditions on loamy sand soil, summer pearl millet
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Table 1 Effect of different nitrogen management treatment on yield attributes and yield of pear| mijjet
Plant height (cm) Effective Ear - Gith - Grain yigig (o
tilers/ head ofear yield —— o)
Treatment X - Plant length head per Grain gy,
DAS  harvest (cm) (cm) plant (g)
T,: 100% RDN through fertilizer 655 1458 278 211 91 432 2730 5745
T,: 100% RDN through FYM 602 1463 28 218 96 436 g 5850
T,:100% RDN through castor cake 581 1462 298 228 96 438 g 5865
T, 100% RDN through vermicompost 675 1470 308 218 94 428 ogg7 5813
T,: 75% RDN through fertilizer 703 1585 330 235 102 455 og4g 6248
+ 25% RDN through FYM
T,: 75% RDN through fertilizer 673 1534 295 230 100 450 oggs 5987
+ 25% RDN through castor cake
T,: 75% RDN through fertilizer 663 1520 298 228 97 435 2856 s5gp4
+25% RDN through vermicompost
T,:50% RDN through fertilizer 610 1503 303 217 94 439 2675 5068
+50% RDN through FYM
T,:50% RDN through fertilizer 585 1490 290 220 95 438 2696 5949
+50% RDN through castor cake
T,,: 50% RDN through fertilizer 628 1484 290 220 96 434 2794 5058
+50% RDN through vermicompost
SEm + 1.2 22 008 039 020 040 481 905
CD 3.1 6.1 023 113 057 117 1396 2628
CV% 6.61 278 527 391 406 184 345 305

Table 2 Effect of different nitrogen management treatment on quality of pearl millet, nutrient status in soil and

net return
Protein Protein O.C. Available Available Net BCR
content yield (%) N P,0, retun
Treatment in (gra;in (kg/ha) (kgha)  (kgha)  (z/ha)
%
T,:100% RDN through fertilizer 120 3057 022 146.1 50.1 49896  4.08
T,:100% RDN through FYM 1083 3036 024 1687 512 26391 1.64
T,:100% RDN through castor cake 10.77 3017 024 1704 519 32831 1.94
T,:100% RDN through vermicompost 1064 2858 027 1834 526 5607  1.09
T,: 75% RDN through fertilizer 1142 3366 026 1765 50.6 48962 3.18
+25% RDN through FYM
T,: 75% RDN through fertilizer 131 3273 024 1549 50.9 48980 3.35
+25% RDN through castor cake
T,: 75% RDN through fertilizer 128 321 024 1644 50.6 41844 254
+25% RDN through vermicompost
T,:50% RDN through fertilizer 1061 2838 024 1621 50.1 3645 227
+50% RDN through FYM
T,: 50% RDN through fertilizer 1055 2844 024 1617 50.7 40251 257
+ 50% RDN through castor cake
T, 50% RDN through fertilizer 1045 2919 024 1593 50.3 29823 1.79
+50% RDN through vermicompost
SEm+ 0.19 785 0.01 4,52 1.02 - -
cD 055 2277 002 1332 NS s =
CV% 3.50 517 1207 1234 3.99 - -
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(GHB 732) crop may be fertilized by 75% RDN through
inorganic fertilizer and 25% RDN through either FYM
or castor cake. The integration of nitrogen through
inorganic and organic sources helped to maintain soil
fertility.
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