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Abstract

An incubation study was conducted during 2024-2025 with three sources of organic manures viz.,
FYM, vermicompost and pressmud compost and three levels of organic manures i.e., 2, 4 and 6 t ha"!
along with a separate control treatment. The soil samples were analysed periodically at 15 day intervals
up to 90 days of incubation (DAI) for release of nitrate nitrogen. Vermicompost as a source of organic
manures and the manure levels @ 6 t ha'! recorded significantly highest NO3™-N over all the incubation
period except at 0 days of incubation. At 90 days of incubation, vermicompost application shows the
highest NO3™-N of 108.88 mg kg™ over other sources, while the manure application @ 6 t ha! 113.04
mg kgl. The sources and levels of organic manure interaction was non-significant at all incubation
stages, still they were superior over control treatment. Incubation the soil with FYM recorded
significantly higher bacterial population, urease and dehydrogenase enzyme activities at 90 days of
incubation (17.30 x10° cfu g soil, 11.81 wmol NH4" g! soil h'! and 20.50 pg TPF g soil 24 hr'!,
respectively).
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Introduction

Nitrogen is an essential nutrient for plant growth, development, and reproduction. It has a
noticeable role to play in plant metabolic system. Nitrogen, being an essential constituent of
protein, most of the vital processes in plants are governed by nitrogen. Nitrogen not only
enhances the yield but also improves the food quality (Ullah et al. 2010) 1'%, Most of the
nitrogen added to the soil is present in organic forms; the remaining is in inorganic forms
(NH4" and NOj3’). The mineralization rate determines the availability of nitrogen for plant
growth. Mineralization of N is controlled by some crucial factors such as temperature,
rainfall, soil properties, chemical composition of crop residues, structure and composition of
microbial communities, and the C: N ratio in soil after the application of organic matter
(Grzyb et al., 2020) Bl. Indian soil typically contains between 0.02% to 0.1% nitrogen, while
hill soil ranges from 0.01% to 0.319% (Shafreen et al., 2021) 7). Microbial communities have
an important role in regulating nitrogen cycling and its release. The presence of specific
microbial taxa, such as Nitrosomonas and Aspergillus, was positively correlated with
nitrogen release (Wang et al. 2022) 111,

Materials and Methods

An incubation study was conducted at the Division of Soil Science, RCSM College of
Agriculture, Kolhapur during 2024-2025. The bulk soil sample from 0-15 cm belonging to
the Entisol was collected from the Zonal Agricultural Research Station (ZARS), Shenda
Park, Kolhapur. The soil sample was collected, air-dried, grounded with a wooden mortar
and pestle, and then sieved through 2.0 mm sieve. The experiment was laid out in FCRD
design with three replications. The treatments are three sources of organic manure viz., FYM,
Vermicompost and Press mud compost; and three levels of organic manures viz., 2, 4 and 6 t
ha! with a separate control treatment.
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The experimental soil was neutral in reaction, medium in
organic carbon, low in available nitrogen, medium in
phosphorus and moderately high in potassium. The
incubation study was conducted by discard method for 90
days. The soil samples were analysed for nitrate nitrogen at
0,15, 30, 45, 60, 75 and 90 days after incubation (DAI). The
bacterial count was determined at 0, 45 and 90 days of
incubation. After completion of incubation, the soil samples
were analysed for urease and dehydrogenase enzymes.

Results and Discussion

Release of Nitrate nitrogen (NO3™-N)

The periodical nitrate nitrogen (NO3™-N) content in soil was
differed significantly with different sources and levels of
organic manures during the incubation period except at 0
days of incubation. The cumulative release of nitrate
nitrogen during incubation increased consistently in all the
treatments (Table 1). Over the incubation period, application
of vermicompost recorded the highest amount of NO3™-N,
and it was followed by PMC and FYM. At 90 days of
incubation, incubating the soil with vermicompost showed
108.88 mg kg! of NOs-N, which was 12.52 and 24.47
percent higher than PMC and FYM, respectively. Among
the levels of organic manures, application of manures @ 6 t
ha! recorded the highest amount of NO3-N over the rest of
the levels at each incubation period, except at 0 days. The
interaction effect of sources and levels of organic manures
was found to be non-significant over the incubation period,;
however, all the treatment combinations of sources and
levels of organic manures are significantly superior to the
control treatment. Within the combination of sources and
levels, application of FYM @ 2 t ha! reported the lower
NOs™-N, however, the control treatment recorded the lowest
cumulative NO3™-N over the period.

The consistent superiority of vermicompost application @ 6
t ha™! is attributed to the favourable biochemical properties
of vermicompost, including a narrower C:N ratio, higher
nitrogen content, and enhanced microbial activity promoting
sequential mineralization and nitrification. The release
pattern peaked at 45 DAI and plateaued afterwards,
indicating the completion of active mineralization phase.
These results corroborate findings by Singh and Aulakh
(2001), who observed increased mineral N accumulation
from low C:N ratio residues. Similar findings were reported
by Azeez and Averbeke (2010) who observed that
cumulative nitrogen release was highest at 70-90 days of
incubation.

Soil Dehydrogenase activity: The significantly higher
dehydrogenase activity at 90 days of incubation (20.5 ug
TPF g soil 24 hr!) was recorded with FYM application and
at par with PMC (19.74 pg TPF g! soil 24 hr') over
vermicompost (18.6 pg TPF g soil 24 hr') (Table 2).
Manure application @ 6 t ha™ recorded significantly the
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highest dehydrogenase activity in soil (23.66 pg TPF g soil
24 hr!) after completion of the incubation, over other lower
levels of manures. The interaction effect of different
manures and its quantity was reported to be non-significant
for dehydrogenase activity in soil after completion of
incubation. Though interactions of sources and levels of
manures are non-significant, all the combinations of sources
and levels of manures are statistically superior over control
(7.47 ug TPF g”! soil 24 hr'') at 90 days of incubation.

The increase in dehydrogenase activity under FYM and
PMC treatments is attributed to elevated microbial oxidative
activity and respiration resulting from improved carbon and
nutrient availability. These results are supported by
Murugan and Swarnam (2013) *! and Hadas et al., (1996) 1,

Urease activity of soil

Among the various sources of organic manures, FYM
recorded significantly the highest urease activity (11.81
umol NH4"g! soil h'') over PMC and vermicompost (10.70
and 11.09 pmol NHs'g"! soil h'!, respectively) (Table 3).
Application of higher quantity of manure @ 6 t ha’!
recorded significantly the highest urease activity in soil
(12.43 pmol NHs'g! soil h') after completion of the
incubation over other lower levels of manures. The
interaction of sources and levels of manures was non-
significant for urease activity in soil after completion of
incubation, still all the combinations are statistically
superior over control (4.48 pmol NHas"g™! soil h'!). Elevated
urease activity associated with farmyard manure (FYM) can
be attributed to the increased microbial biomass, which
promote the activity of urease-producing microbes and the
production of enzymes. These results agree with Ozdemir et
al., (2000) [ who reported that urease activity was enhanced
through mixing of organic residues with soil. The results are
well supported by Bonmati et al., (1991) 21,

Bacterial population of soil

The bacterial populations at 90 days of incubation were
quite comparable among the different treatments, with
values ranging from 8.24 to 19.74 x10° cfu g! soil (Table 4).
Among the different sources of organic manures, application
of FYM recorded the highest bacterial count at 90 days of
incubation (17.30 x10° cfu g! soil). Organic manures
application @ 6 t ha! reported the highest bacterial
population at 90 days of incubation (17.94 x10° cfu g! soil).
The bacterial count rose with higher manure application
rates, showing that more organic inputs promote microbial
growth. Vermicompost at 6 t ha™ was the most effective in
enhancing  microbial  populations during early
decomposition, while farmyard manure at the same rate
sustained activity longer. This conforms with the reports of
Singh and Reddy (2012) ©), who observed that the slow
release of nutrients from FYM ensures long-term soil
fertility and reduces the risk of nutrient leaching.

~ 887~


https://www.agriculturaljournals.com/

International Journal of Agriculture and Food Science https://www.agriculturaljournals.com

Table 1: Effect of different sources and levels of organic manures Table 4: Bacterial population of soil at 90 days after incubation as
on release of nitrate nitrogen (NO3™-N) during incubation influenced by different sources and levels of organic manures
NOs-N (mg kg™) Manures Bacteria (x10° cfu g'! soil)
A. Sources Days of incubation Manure levels (t ha™")
01151301 45| 60 | 75 90 Li:2tha! |L:4tha!|Ls: 6 t ha! [Mean
Mi-FYM  [7.63]19.07|33.19[50.4865.73] 77.98 | 87.47 MiFYM 14.75 17.41 19.74 117.30
Ma-Vermicompost |8.4022.41/40.91|62.24]80.95| 96.47 |108.88 Mz'Vl\j[“fle;/‘[’énPOSt i;ég 1‘6"23 }g;i }zfg
M;-PMC 8.06(20.28|36.97|56.13| 72.8 | 86.56 | 96.76 1\3’iean 13'18 15'95 17'94 15'69
SEm+ 0.32/0.79 (0.79 | 1.44 | 1.86 | 1.2 1.69 Control - - - 3 '24
CD@0.05 [NS[1.67]1.67]3.02] 39 | 2.51 [ 3.55 Factors SEm: [CD @ 0.05
B. Levels Manures 0.51 1.07
Li-2tha! 7.61|18.42131.99|147.42|161.31| 72.73 | 81.6 Quantity 0.54 1.14
L>-4 tha’ 8.06|20.62|37.14|56.78|73.67| 87.58 | 98.47 Manures & Quantity interaction 0.77 NS
L3-6tha’ 8.42(22.72141.95|64.66| 84.5 | 100.7 [113.04 Control vs rest 0.66 1.39
SEm+ 0.34/0.84 (084 |1.53197| 1.27 | 1.79
CD @ 0.05 NS | 1.77 | 1.77 | 3.21 [ 4.14 | 2.66 | 3.77 Conclusion
Sources & levels Interaction Application of vermicompost as a source and levels of
MiLi| FYM 2 tha'! [7.11]16.85[28.44]41.94/54.37] 64.43 | 72.11 organic manure @ 6.0 t ha™! found to be better for higher
MiL:| FYM 4 tha'! |7.67]19.08(33.26/50.91/66.05| 78.36 | 87.80 release of nitrate nitrogen, whereas application of FYM is
M Ls| FYM 6 tha'! [8.11]21.29[37.88[58.60[76.78[ 91.16 [102.51 found better for bacterial ~population, urease and
MaoLi| VC 2 tha' |8.04/2038(35.94]53.38/69.49] 82.61 | 92.89 dehydrogenase enzymes activities at 90 days of incubation.
ML,| VC 4 tha! [8.44/22.46|41.06|62.73| 81.6 | 97.17 |109.88
M:L3| VC 6tha! (8.73]24.38|45.74]|70.60(91.75[109.63|123.86 References ) ) o
MsLi| PMC 2 tha” |7.6918.03]31.5946.94]60.08] 71.16 | 79.80 1. Azeez JO, Van Averbeke W. Nitrogen mineralization
MsLa| PMC 4 tha! [8.07]20.3337.08[56.69|73.36] 87.22 | 97.73 potential of three animal manures applied on a sandy
M;sLs| PMC 6 tha! [8.43]22.49/42.24]64.76(84.97]101.31]112.74 clay loam soil. Bioresour Technol. 2010;101(14):5645-
51.
Control 4.44| 8.03 |12.12{16.09|19.18| 21.84 | 24.02 . . . .
S(I)Ennfi 04711191119 1216 12791 1.79 | 2.54 2. Bonmati M, Ceccanti B, Nanniperi PJSB. Spatial
D @0_0 5 NS NS NS I\'IS NS I;IS I;IS variability of phosphatase, urease, protease, organic
- Control vs rest carbon and total nitrogen in soil. Soil Biol Biochem.
1991;23:391-6.
SEm+ 0.41(1.03 {1.023| 1.86 | 2.39 | 1.543 | 2.182 3. Grzyb A, Wolna-Maruwka A, Niewiadomska A.
CD @ 0.05 0.86{2.15|2.15| 3.9 |5.04| 3.24 | 4.58

Environmental factors affecting the mineralization of

crop residues. Agronomy. 2020;10(12):1951.
Table 2: Dehydrogenase activity of soil after 90 days of incubation p U £ y (12)

. ; . 4. Hadas A, Kautsky L, Portnoy R. Mineralization of
as influenced by different sources and levels of organic manures . . .. .
composted manure and microbial dynamics in soil as
Manures Dehydrogenase (ug TPF g soil 24 hr') affected by long-term nitrogen management. Soil Biol
Manure levels (t ha™) Biochem. 1996;28:733-8.
Li:2tha' |Ls: 4 tha'|Ls: 6 tha” |[Mean 5. Murugan AV, Swarnam TP. Nitrogen release pattern
M':FYM 16.02 20.84 24.62  120.50 from organic manures applied to an acid soil. J Agric
Mz:Verrmcompost 13.92 18.95 22.94 18.60 Sci. 2013,5(6)174—84
Ms:PMC 15.94 19.85 23.42 19.74 6. Ozdemir N, Kizilkaya R, Siiriicii A. The effects of
é\;[ E?rgl 15.29 19.88 23.66 179f71 different organic wastes on urease enzyme activity of
Factors SEm+ |CD @ 0.05 : soils. Ekoloji. 2000;10:23-6. '
Manures 0.49 103 7. Shafreen M, Vishwakarma K, Shrivastava N, Kumar N.
Quantity 052 1.09 Physiology and distribution of nitrogen in soils. In:
Manures & Quantity interaction 0.74 NS Cruz C, Vishwakarma K, Choudhary DK, Varma A,
Control vs rest 0.63 133 editors. Soil Nitrogen Ecology. Soil Biol. 62. Cham:
Springer; 2021.
Table 3: Urease activity of soil after 90 days of incubation as 8. Singh K, Aulakh MS. Nitrogen immobilization-
influenced by different sources and levels of organic manures mineralization in a sandy loam soil (Typic Ustochrept)
o amended with crop residues at varying moisture
Manures U&Z?E;:;:Sill:gilf_:)mll b regimes. J Indian Soc Soil Sci. 2001;49(1):198-202.
Li:2 tha' |La: 4 t ha-!| Ls: 6 ¢ ha! [Mean 9. Singh M, Reddy KS. Effect of integrated use of
M EYM 10.44 11.90 13.08 1181 fertilizer nitrogen and farmyard manure on soil fertility
Ma:Vermicompost 956 10.72 11.80 11070 and productivity of maize. J Indian Soc Soil Sci.
M3:PMC 9.62 11.26 1241 [11.09 2012;60(1):55-9.
Mean 9.87 11.29 1243 |11.20 10. Ullah I, Ali M, Farooqi A. Chemical and nutritional
Control 4.48 properties of some maize (Zea mays L.) varieties grown
Factors SEm+ |CD @ 0.05 in NWFP, Pakistan. Pak J Nutr. 2010;9(11):1113-7.
Manures 0.25 0.53 11. Wang T, Chen L, Zhang Y. Microbial regulation of
Quantity 0.27 0.56 nitrogen cycling in Entisols. Appl Soil Ecol.
Manures & Quantity interaction 0.38 NS 2022:170:104112.
Control vs rest 0.33 0.69
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