Bulletin of Environment, Pharmacology and Life Sciences  PHARY,

Bull. Env. Pharmacol. Life Sci., Vol 6 Special issue [1] 2017: 440-443 @ 20,
©2017 Academy for Environment and Life Sciences, India § Y S
Online ISSN 2277-1808 N %
Journal’s URL:http://www.bepls.com é E
CODEN: BEPLAD C ¢ J<
Global Impact Factor 0.533 % e y

Universal Impact Factor 0.9804 %08 <
NAAS Rating 4.95 <
FULL LENGTH ARTICLE OPEN ACCESS

Effect Of Nitrogen Levels And Inhibitors On The Soil Nitrogen
Availability Of Kharif Maize

Koramaina Santhosh kumar, R. B. Nazirkar, VaddepallyPavan, Arigela Kiran and B. Srinivas.
Department of Soil Science and Agricultural Chemistry, Mahatma Pule KrishiVidyepeeth, Rahuri-413722,
Maharastra.

ABSTRACT

The field experiment was conducted at Post Graduate Institute, Mahatma PhuleKrishiVidyapeeth, Rahuri, during 2015-
16 to study the effect of nitrogen levels and inhibitors on the soil nitrogen availability, uptake and yield of kharif maize in
Inceptisol. The factors and treatments comprised nitrogen levels and Inhibitors (85% and 70%) in form of urea. The
results indicated that fertilizer N is combination with nitrogen Inhibitors significantly increased the soil available N, P, K
and micronutrients in maize crop. The results of experiment revealed that application of 85 % N-GRDF-Agro-N-Protect
coated urea (Tz) to maize significantly increased the soil available N, P, K and micronutrients and improves soil fertility
of medium deep black soil. However, this treatment was at par with the treatment of application of 85 % N through
Agro-N-protect coated urea + Neem coated urea (Ts), 85 % N-GRDF-Neem coated urea (Ts).In order to study the
efficiency of applied nitrogen the recommended dose of nitrogen (120 kg ha'l) is reduce at rate of 15% to obtain the
graded levels of nitrogen i.e. 100%, 85% and 70% of recommended dose nitrogen.
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INTRODUCTION

Maize (Zea mays L.) belongs to family of grasses (poaceae) is one of the most versatile emerging crops
having wider adaptability under varied agro-climatic conditions. In India it is cultivated in all the
seasonsviz, kharif, rabi and summer. It play key role in human diet, animal feed and provides adequate
amount of energy and protein (Ipperissielet al. 1989). It is most important constituent of cattle fodder
and poultry feed. Maize is an important staple food crop and provides raw materials for the livestock and
agro-allied industries in the world (Bello, 2010).The amide form (NH>-N) of N is further converted to
NH4* form by the activity of urease enzyme. Regulation of nitrification can be done by substrate (NH4*-N)
limiting mechanism. There is also loss through NH3 emission. Hence it is required to regulate the activity
of urease, so as to get limited supply of NHs-N. It can be done by the use of nitrogen inhibitor. Ingle et al.
(2010) showed that the slow release fertilizers are slow acting and facilitate long term availability of the
N, P, K and micronutrients often synchronized with the physiological need of plants and are considered as
one of the most viable alternative for the sustainable plant productivity. Use of nitrogen inhibitors is
demonstrated to have effectiveness in increasing crop nitrogen uptake, soil inorganic nitrogen stock and
reducing N,O and NO emissions, with the effect of nitrogen inhibitors on NH3 volatilization Liu et al
(2013).

MATERIAL AND METHODS.

The experiment was laid out in a Randomized Block Design With 9 Treatments and 3 replications the
grossplot size Was 6mx4m and net plot size 4.5mx3.6m. The recommended spacing of 22.5cm was
adopted.Composite soil sample from the experimental site was collected and processed for analysis of soil
properties and fertility. After collection soil, the soil was air dried under diffused sunlight and processed
for initial chemical properties. Well decomposed farmyard manure was procured from cattle project,
M.P.K.V, Rahuri and applied as per recommendation@10t ha-! Healthy viable seed of hybrid maize variety
Rajarshi was obtained from the Chief Scientist, Central Seed Cell, M.P.K.V., Rahuri for the experiment.
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Neem coated urea, Agro-N-protect coated urea, urea, single superphosphate, muriate of potash and zinc
sulphate was used as a source of N, P,0s, K;0.

Treatment details:

Ty GRDF(120:60:40 kg ha'' N, P05 and K0 +10 t ha'' FYM)
T, 85 % N-GRDF-Agro-N-Protect coated urea
J ! 70 % N-GRDF-Agro-N-Protect coated urea
Ty 85 % N-GRDF-Neem coated urea
Ts 70 % N-GRDF-Neem coated urea
Te 85 % N-GRDF-Agro-N-Protect coated urea + Neem coated urea
T; 70 % N-GRDF-Agro-N-Protect coated urea + Neem coated urea
Tg 0 % N-GRDF
Ty Absolute Control
NOTE
1. The nitrogen as per treatments (T; to Tg) was applied in splits 1/3 at sowing, 1/3 30 DAS and
remaining 1/3 after 45 days of sowing DAS.
2. The recommended dose of P»0s, K20 and FYM was applied as basal dose for treatment T1to Tg at
sowing
Parameter Method used Reference
Available N Alkaline permanganate Subbaih and Asija (1956)
Available P 0.5 M NaHCOs3 at pH 8.5 Ascorbic acid Olsen et.al (1954)
Available K N N NH40Ac Knudsen and Peterson (1982)
Available Fe, Mn, | DTPA-extract (Atomic Absorption .
Cu, Zn Spectrophotometer) Lindsay and Norvell (1978)
RESULTS AND DISCUSSION:

Results were observed that the available nitrogen was significantly increased by the applications of urea
coated with nitrogen inhibitors over T, Tg and To. The highest value of available N, P and Kwas under the
treatment (T) of urea blending with 85 % N-GRDF-Agro-N-protect coated urea this treatment was at par
with the treatment of application of 85 % N through Agro-N-protect coated urea + Neem coated urea (Ts),
85 % N-GRDF-Neem coated urea (T4). The available N found increased with nitrogen levels applied and
nitrogen inhibitor used.Variations in N availability of the treatments might be due to variations in applied
levels of N. Similarly there might be effect due to N inhibitors responsible for avoiding N losses.Thus it can
be concluded that availability of increased with N levels and use of N inhibitors.Also conformity with
observations (Chen et al,, 2008).

Table-1 :Residue Soil fertility as influenced by different N Inhibitors at harvest of maize.

Tr. Soil available nutrients (kg ha1)
No. Treatment N P K
Ty GRDF 191.29 14.84 377.2
T, 85 % N-GRDF- ANPU 251.50 16.63 410.5
T3 | 70 %N-GRDF- ANPU 210.11 14.42 369.6
Ty 85 % N- GRDF - NU 233.11 15.80 387.6
Ts 70 % N- GRDF -NU 205.97 13.49 351.9
Ts 85 % N- GRDF- ANPU + NU (241.40 16.08 403.2
T 70 % N- GRDF- ANPU + NU |206.65 14.14 362.1
Ts | 0% N- GRDF 183.98 11.27 339.7
Ty | Absolute Control 167.85 9.86 318.2
Initial 260.21 16.84 463.3
SE. + 3.92 0.41 9.45
CDat5% 11.85 1.24 28.57

The highest available P and K was recorded in treatment of application of urea blending with 85 % N
through Agro-N-protect (T2) was at par with treatment of T¢ and T4 Reported that there was a significant
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increase in the available P status of the soil in plots receiving fertilizer N, P and FYM application over the
rest of the treatments and similar results were also reported byMathur (1997), Ingle et al (2010).The
availability of NH4* ion in soil might have presented K fixation helpful for increased K availability in soil.
The availability of K increased because of more availability of N through applied N inhibitors also
reported byPettigrew (2008).Application of organic nitrogen sources the soil available N, P05 and K;0
buildup was higher in all the treatments over the initial whereas, the DTPA-extractable micronutrients
were also enhanced due to the application of organic nitrogen sourcesimilar results were also reported
byKadam et al. (2010).

Table-2:Effect of N inhibitors on soil available DTPA-Micronutrient
DTPA-Micronutrient

:‘Il(;'. Treatment (mg ke

Fe Mn Zn Cu
T1 | GRDF 3.13 5.47 0.53 2.40
T, | 85 % N-GRDF- ANPU 3.75 6.31 0.54 2.71
T3 70 %N-GRDF- ANPU 3.32 5.70 0.51 2.51
T4+ | 85 % N-GRDF -NU 3.54 6.00 0.52 2.58
Ts 70 % N-GRDF -NU 3.12 5.44 0.48 2.46

Te | 85 % N-GRDF-ANPU+NU | 365 | 6.10 | 0.53 2.62
T7 | 70 % N-GRDF-ANPU +NU | 322 | 550 | 050 | 245

Ts | 0% N- GRDF 3.02 |5.02 |047 | 237

Ty | Absolute Control 2.85 4.81 0.44 2.10
Initial 4.7 7.2 0.56 | 3.10
SE. + 0.064 | 0.139 | 0.003 | 0.032
CDat5% 0.19 | 041 | 0.01 | 0.09

The highest value of available Fe, Zn, Cu and Mn was under the treatment (T;) of urea blending with 85 %
N-GRDF-Agro-N-protect coated urea this treatment was at par with the treatment of application of 85 %
N through Agro-N-protect coated urea + Neem coated urea (Ts), 85 % N-GRDF-Neem coated urea (Ta4).
The available N found increased with nitrogen levels applied and nitrogen inhibitor used. Application of
recommended NPK along with FYM (10 t ha1) significantly increased the available DTPA-Zn and Mn over
inorganic fertilizers. Similar results were also reported byBellakki and Badanur (1997). The DTPA - Cu
and Fe level was high in NPK + FYM and NPK + FYM + Zn treatments. Similar results have been singh et al
(1999).It might be due to N application through coated of urea with the Agro-N-protect and neem coated
urea increased availability of N in the form of NH4*-N and NO3-N. Hence inhibitors will useful for slow
release N to crop as per its requirement.

REFERENCES

1. Bellakki, M.A. and Badanur, V.P. (1997) Long term effect of integrated nutrient management on properties of
vertisol under dry land agriculture.journal of the Indian Society of Soil Science45, 438-442.

2. Bello, 0.P., Abdul Maliq, S.Y., Afolbi, M.S. and Ige, S.A. (2010) Characters among open pollinated maize varieties
and their F1 hybrid in diallel cross.Africanjournal of Biotechnology9, 2633-2639.

3. Chen, D, Suter, H,, Islam, A, Edis, R., Freney, ].R. and Walker, C.N. (2008) Prospects of improving efficiency of
fertilizer nitrogen in Australian agriculture: A review of enhanced efficiency fertilizers. Australian Journal ofSoil
Research 46,289-301.

4. Ingle, H.L, Koienig, R.T and Stowe, M.S. (2010) Effect of seed row placement of conventional and polymer-coated
urea on winter wheat emergence.Communications in Soil Science and Plant Analysis 41,887-896.

5. Ipperisol, D., Allj, I, Machenze, A.F. and Mehuys, G.R. (1989) Nitrogen distribution, yield, and quality of silage
corn after four nitrogen fertilization. Journal of Agronomy.81,783-789.

6. Kadam, S.R, Amrustsagar, V.M. and Deshpande, A.N. (2010) Yield and nutrient uptake of soybean on
Inceptisol Journal of Soils and Crops 20, 58-63.

7. Knudsen, D. and Peterson, G.A. and Page, A.L. (Ed.) (1982) Lithium, Sodium and Potassium.In Methods of soil
analysis.Agronomy Monograph.American Society of Agronomy, International Soil Science Society American pp.
225-246.

8. Lindsay, W.L. and Norvell, W.A. (1978) Development of DTPA soil test for zinc, iron, manganese, and copper.Soil
Science Society of America Journal 42,421-428.

BEPLS Vol 6 Spl issue [1] 2017 442|Page ©2017 AELS, INDIA



10.

11.

12.

13.

14.

Kumar et al

Liu, C, Wang, K. and Zheng, X. (2013) Effects of nitrification inhibitors (DCD and DMPP) on nitrous oxide
emission, crop yield and nitrogen uptake in a wheat-maize cropping system, Biological Geological Sciences10,
2427-2437.

Mathur, G.M. (1997) Effect of long term application of fertilizers and manures on soil properties and yield under
cotton-wheat rotation in North-West Rajasthan. Journal of the Indian Society of Soil Science45, 288-292.

Olsen, S.R,, Cole, C.V., Watnabe, F.S. and Dean, L.A. (1954) Estimation of available P in soil by examination with
NaHCOs. USDA Circular, pp. 939.

Pettigrew William, T. (2008) Potassium influences on yield and quality production for maize, wheat,soybean and
cotton, Physiological Plant Arum133, 670-681.

Singh, N.P., Sachan, R.S., Pandey, P.C. and Bisht, P.S. (1999) Effect of decade long fertilizer and manure application
on soil fertility and productivity of Rice-Wheat system in a Mollisol.Journal of the Indian Society of Soil Science47,
72-80.

Subbiah, B.V. and Asija, G.L. (1956) A rapid procedure for the estimation of available nitrogen in soils. Current
Science 25, 259-260.

CITATION OF THIS ARTICLE

Koramaina Santhosh kumar, R. B. Nazirkar, VaddepallyPavan, Arigela Kiran and B. Srinivas.Effect Of Nitrogen Levels
And Inhibitors On The Soil Nitrogen Availability Of Kharif Maize. Bull. Env. Pharmacol. Life Sci., Vol 6 Special issue 1,
2017: 440-443

BEPLS Vol 6 Spl issue [1] 2017 443|Page ©2017 AELS, INDIA



