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Nutrients Release in Soils Amended with Different Organic manure and

industrial by—products: A Laboratory Incubation Study

Or

A laboratory incubation study on the nutrients released in soil amended with

various organic manures and industrial waste

Abstract

The incubation experiment was carried-out to evaluate the best organic sources

(farm yard manure, municipal solid waste compost,)-and industrial by-products

(bagasse ash,..rice:husk as) and inorganic fertilizers: Farm—yard—manure;

inorder.t0u...cocievennnnnn.... (write objectives of the study within one or two

lines). The outcomes showed that pH of the soil was reduced by incubation with

organic_sources. The application of 100% RDF + FYM@ 25t ha-1(T5)

outperformed other treatments among organic sources by recording the lowest pH

of 7.0 at 90 DAI. The EC of the soil was reduced by the FYM application. In-the




decreased-the ECof soil-The application of 100% RDF + FYM@ 25t ha-1(T5)

obtained the lowest EC of 1.30 dSm-1 at 90 DAI among all treatments. Due to

organic sources, the soil's organic carbon content greatly increased.Among-all

treatments-application-0f100% RDF+FYM@-25t ha™(Ts)recorded-lowest EC
increased—due—to—organic—sources. Similarly the nitrogen, phosphorus and
potassium content of the incubation mixture were significantly increased over the

control.

Key Words: Municipal solid waste, Farmyard. manure, Bagasse ash, Rice husk

ash
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Organic sources are traditionally important inputs for maintaining soil fertility
and ensuring yield stability. These organic sources supply macronutrients and

improve the physical and chemical properties of soil.

Review of literature D { Formatted: Normal, Justified ]
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of composts and organic amendments influence soil organic matter and

nutrients cycling and increase soil nutrients levels—a-thiscontext-municipal-solid
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Organic matter plays an important role.in the improvement of soil physical

properties such as the promotion of soil aggregation, improved permeability and

moisture holding capacity,—the—mest—valted—part—in—organic—matter—well

energy crisis and hike in prices of the inorganic fertilizer, necessitate the use of

organic manures and industrial by — products in crop production. ia-thiscontent




Bagasse ash is a type of organic wastes which obtained from sugar industry
during the process of sugar production. Basically we use Bagasse also in
agriculture as organic fertilizer for crop improvement is now-a-days becoming an
established practice. Researches considers bagasse ash as a good source of micro
nutrients like, Fe, Mn, Zn and Cu (Anguissola et al. 1999). It can also be used as
soil additive in agriculture farming having its capacity to supply the plants with

small amounts of nutrients (Carlson and Adriano 1993).

Paddy husk ash is a highly available amendment in large. quantities. It has
reasonable quantities of Ca, Mg, K, Na, and other essential elements including P
and very little N. The ash increases the soil -pH, thereby increasing available
phosphorus, it improves the aeration in the crop root:zone and also increases the
water holding capacity and level .of exchangeable potassium and magnesium

(AICOAF, 2001).

*x*Fxwrite 4-5 lines on incubation study

There is a need for Utilizing manures or wastes for supplementing the chemical

fertilizer;. Keeping, the above aspects, incubation experiment were carried out in

sandy loam Seils of Cuddalore district.

Materials and Methods

In view of the above, an incubation study was carried out in the Department of
Soil Science and Agricultural Chemistry. The experiment was laid out by
adopting CRD with three replications. Soils were collected from Vallampadugai

of Cuddalore district of Tamil Nadu, and incubated with FYM, Municipal solid



waste compost, Rice husk ash and Bagasse ash. The experiment comprised of a
treatment combinations involving Municipal solid waste compost, FYM, Rice
husk ash and Bagasse ash replicated thrice in Typic ustifluvent soil. The soil was
sandy loam in texture with low available nitrogen, medium in available

phosphorus and potassium status.

Incubation experiment

An incubation experiment was conductedat Dept. of Seil ‘Science and
Agricultural Chemistry, Annamalai University, Chidambaram Wwith an objectives
of studying the nutrients release pattern from organic:sources,-industrial by —
products and inorganic fertilizer. 200g of 2mm sieved.soil. samples was filled in
250 ml (depth 9cm diameter 21 cm) plastic:containers. The treatment details are
given below. Each treatment was replication thrice. The soil was incubated at
room temperature for 90.days at field capacity. The design followed was

Completely Randomized‘Design (CRD).
Treatment details-of the incubation experiment

T4, = Control - 100 % RDF

T, - 100 % RDF + Municipal Solid Waste Compost @ 5 t ha™
Ts:  -100 % RDF + Municipal Solid Waste Compost @ 10 t ha™
T, -100 % RDF + Farm Yard Manure @12.5 t ha

Ts -100 % RDF + Farm Yard Manure @ 25 t ha™

Ts  -100 % RDF + Rice Husk Ash @ 5t ha™

T;  -100 % RDF + Rice Husk Ash @ 10t ha™

Ts -100% RDF + Bagasse Ash @ 5 t ha™



To

- 100 % RDF + Bagasse Ash @ 10 t ha™

The soil samples were drawn an 30, 60 and 90" days after incubation and

analyzed for pH, EC, organic carbon and available NPK content(Table A).

Table A. Methods of analysis of organic manures and industrial by-

products
S.No. Parameters Method Reference
A. Municipal solid waste compost, farm yard manures

1 Total nitrogen Micro — Kjeldahl method (Diacid Humphries (1956)
extraction H,SO4:HCIOy4 in 9:4 ratio)

2 Total phosphorus | Vanado molybdate yellow method (Triple Jackson (1973)
acid extraction, HNO3,H,S04 in'9:2:1
ratio)

3 Total potassium | Flame photometry (Triple —acid extract) Jackson (1973)

B. Bagasse ash and Rise-husk ash

4 pH Potentiometry (1:10 soil : water Jackson (1973)
suspension)
5 Electrical Conductometry (1:10 soil : water Jackson (1973)

conductivity

suspension)




Results
Soil reaction

The application of conventional, non- conventional organic sources
recorded lowest pH value at all three stages of incubation period (Table 1).
Among organic sources, application of 100 % RDF + FYM @ 5 t ha™ (Ts)
recorded the lowest pH of soil at all three stages of incubation period. The pH
values observed with this treatment were 7.0 at 30 DAI, 6.9 at 60:DAIl and at 90
DAI. This was followed by the application of FYM @ 25 t ha™ (T4) recorded pH
of 6.9 at 30 DAI. The treatment (Ts) was on par with T4 100% RDF + FYM@
12.5t ha™recorded pH of 7.0 at 60 and 90 DAI. The highest pH at all stages with
100% RDF + Bagasse ash @ 10 t ha™ (To) registered.8.6, 8.72, and 8.84, at 30,

60 and 90DAI respectively. Add few supporting reference for justification your

results
Electrical conductivity (EC)

The application of conventional organic sources significantly contributed
for the reduction of:EC-in soil (Table 2). The electrical conductivity (EC) of the soil
significantly.reduced to the tune of 1.30 dS m™ at 90 DAI with application of 100%
RDF + FYM.@ 25t ha™(Ts) compared with control (T;) of 1.35 dSm™. The
lowest EC was found with the addition of 100% RDF + FYM @ 25 t ha™ (Ts)
recorded 1.41, 1.35, 1.30 dSm™ at 30, 60 and 90 DAI respectively. This treatment
however maintained on par with 100% RDF + FYM @ 12.5 t ha™ (T4
registered 1.25, 1.30, and 1.31 dSm™ at 30, 60, and 90 DAI respectively. This
was followed Ts 100% RDF + Municipal solid waste compost @ 10 t ha™
registered 1.29, 1.30 and 1.31 dSm™ at 30, 60 and 90 DAI respectively. The

highest EC at all stages of incubation experiment was recorded with 100% RDF +



Bagasse ash @ 10 t ha treatment (To) recorded 1.55 dSm™ at 30 DAI and 1.66

dSm™ at 60 DAI and 1.64 dSm™ at 90 DAL.

Add few supporting reference for justification your results




Table 1. Effect of organic sources and industrial by- products on soil pH in incubation experiment

Soil reaction (pH)

Treatments
30 DAI 60 DAI 90 DAI

T, — control — 100% NPK 7.2 7.1 7.1
T, - 100% RDF + Municipal solid waste compost @ 5 t ha™ 7.5 7.5 7.5
T3 - 100% RDF + Municipal solid waste compost @ 10 t ha™ 7.5 7.5 7.4
T, - 100% RDF + Farm yard manure @ 12.5t ha- 7.1 7.0 7.0
Ts— 100% RDF + Farm yard manure @ 25 t ha-* 7.0 6.9 6.9
Te — 100% RDF + Rice Husk Ash @ 5t ha-' 7.7 7.8 7.9
T, - 100% RDF + Rice Husk Ash @ 10t ha-! 7.8 7.9 7.9
Tg— 100% RDF + Bagasse Ash @ 5t ha™ 8.3 8.6 8.7
To — 100% RDF + Bagasse Ash @ 10-t-ha™ 8.5 8.7 8.8
Mean 7.68 7.73 7.75

S.Ed 0.50 0.50 0.09

CD (p=0.05) 1.05 1.06 0.20

6€



Table 2. Effect of conventional, non — conventional organic sources and industrial by — products on soil electrical conductivity (EC) in

incubation experiment

Electrical conductivity

Treatments (dsm™)
30 DAl 60 DAI 90 DAI

T, — control — 100% NPK 1.35 1.31 1.31
T, - 100% RDF + Municipal solid waste compost @ 5 t ha™ 1.30 131 1.31
T3—100% RDF + Municipal solid waste compost @ 10 t ha™ 1.29 1.30 1.31
T, - 100% RDF + Farm yard manure @ 12.5t ha-! 1.25 1.30 1.31
Ts— 100% RDF + Farm yard manure @ 25 t ha- 1.41 1.35 1.30
Te — 100% RDF + Rice Husk Ash @ 5t ha-' 1.39 1.45 1.41
T, - 100% RDF + Rice Husk Ash @ 10t ha-! 1.40 1.40 1.45
Tg— 100% RDF + Bagasse Ash @ 5tha™ 1.55 1.56 1.60
To — 100% RDF + Bagasse Ash @ 10 t ha™ 1.55 1.66 1.64
Mean 1.39 141 1.41

S.Ed 0.09 0.09 0.09

CD (p=0.05) 0.19 0.19 0.19

oy



Soil Organic carbon

All the treatments significantly contributed for increasing the organic
carbon content of the soil, an essential factor for soil fertility and productivity

improved (Table 3).

Though all the treatments were efficient in increasing the organic
carbon status, the influence of FYM was found superior followed by municipal
solid waste compost. Application of 100% RDF + FYM @ 25 t ha'’ (Ts) recorded
significantly highest organic carbon of 2.31, 2.32 and 2.32.¢ kg at 30, 60 and
90 DAI respectively. This was on par with treatment (T,) registered 2.27, 2.31,
2.31g kg™ at 30, 60 and 90 DAL respectively. Thiswasfollowed by the treatment
T3 and T, throughout the incubation period. Treatment Te (100% RDF + RHA @
5t ha') recorded lowest organic carbon-content of 2:06 g kg™ at 30, 60 and 90

DAI._Add few supporting reference for justification your results

Adkaline- KMnO,—NNitrogen

The influence of various organic sources, and industrial by — products in
increasing. the:fertility of soil by the way of increased availability of nitrogen at
all'the stages‘of incubation study was well evidenced in the present investigation

(Table 4).

The nitrogen content of soil failed to differ significantly among the
treatments. The highest nitrogen content in the soil was recorded with Ts (100%
RDF + FYM @ 25t ha'l) recorded maximum N content of 87.0, 88.3, and 89.1

mg kg™ at 30, 60 and 90 DAI respectively. The control (T;) maintained the



lowest soil N content of 83.9, 85.0, and 85.9 mg kg™ at 30, 60 and 90 DAI

respectively.

Add few supporting reference for justification your results




Table 3. Effect of organic sources and industrial by — products on soil organic carbon in incubation experiment. . (***graphically

presentation is better than table)

Treatment Organic carbon (g kg™)
30 DA 60 DAI 90 DAI

T, — control — 100% RDF 2.1 2.17 2.21
T, — 100% RDF + Municipal solid waste compost @ 5 t ha™ 2.26 2.30 231
Ts— 100% RDF + Municipal solid waste compost @ 10 t ha™ 2.31 2.32 2.32
T4 — 100% RDF + Farm yard manure @ 12.5 t ha™ 2.27 2.31 2.31
Ts — 100% RDF + Farm yard manure @ 25t ha™ 2.31 2.32 2.32
T — 100% RDF + Rice Husk Ash @ 5tha™ 2.06 2.06 2.06
T, —100% RDF + Rice Husk Ash @ 10t ha™ 2.06 2.07 2.07
Tg — 100% RDF + Bagasse Ash @ 5t ha™ 2.16 2.07 2.07
To — 100% RDF + Bagasse Ash @ 10t ha™ 2.16 2.07 2.07
Mean 1.39 1.39 2.19

S.Ed 0.09 0.09 0.14

CD (p=0.05) 0.20 0.20 0.31




Table 4. Effect of organic sources and industrial by — products on Alkaline KMnO,4 — N in incubation experiment. (***graphically

presentation is better than table)

Soil N (mg kg™)
Treatment
30 DAI 60 DAI 90 DAI
T, — control — 100% RDF 83.9 85.0 85.9
T, — 100% RDF + Municipal solid waste compost @ 5 t ha™* 85.06 86.0 87.0
T3 - 100% RDF + Municipal solid waste compost @ 10 t ha™ 85.3 86.3 87.3
T, - 100% RDF + Farm yard manure @ 12.5t ha™ 86.1 88.1 89.0
Ts— 100% RDF + Farm yard manure @ 25 t ha™ 87.0 88.3 89.1
Ts — 100% RDF + Rice Husk Ash @ 5t ha™ 84.7 85.0 85.7
T; - 100% RDF + Rice Husk Ash @ 10t ha™* 85.0 85.3 86.1
Tg - 100% RDF + Bagasse Ash @ 5t ha™ 83.7 85.1 86.0
To — 100% RDF + Bagasse Ash @ 10t ha™ 84.0 85.2 86.1
Mean 85.03 86.09 86.97
S.Ed 5.56 5.63 5.66
CD (p=0.05) NS NS NS




Olsear—P-Phosphorus

The positive influence of organic sources and industrial by — products did
not significantly influence on soil available P was observed in the present

incubation experiment (Table 5)

The highest available P in soil was recorded with Ts (100% RDF
+ FYM@ 25 t ha™) recorded was 11.5 mg kg™ at 30 DAI, 11.7 mg kg™ at 60 DAL
and 11.8 mg ka™ at 90 DAI with this treatment(Ts). The treatment.(Ty) control
recorded the lowest P content of 10.7, 10.8 and 11.0 mg kg™ at 30, 60 and 90

DAI respectively. Add few supporting reference for justification.your results

NH0Ac—K-Potassium

Application of organic. sources, industrial by — products significantly
increased the available-K content of the soil (Table 6). The highest amount of
available K was noticed with the application of 100% RDF + Bagasse ash @ 10 t
ha™ (To). It registered 120.8, 121.9 and 123.3 mg kg™ of K at 30, 60 and 90 DAI
respectively., This was followed by the application of 100% RDF + Bagasse ash
@ 5t ha™ (To):which recorded 120.0, 121.3 and 74.53 mg kg™ of K at 30, 60 and
90 DAI respectively. The control (T;) recorded the lowest K content of 94.0,

94.1, and 95.0 mg kg™at 30, 60 and 90 DAL respectively.

Add few supporting reference for justification your results




Table 5. Effect of organic sources and industrial by — products on Olsen — P in incubation experiment. . (***graphically presentation

is better than table)

Soil P (mg kg™)

Treatment
30 DAI 60 DAI 90 DAI
T, — control — 100% RDF 10.7 10.8 11.0
T, — 100% RDF + Municipal solid waste compost @ 5 t ha™ 10.8 11.1 11.1
T — 100% RDF + Municipal solid waste compost @ 10 t ha™ 11.0 11.1 11.2
T4— 100% RDF + Farm yard manure (FYM) @ 125 tha™ 11.3 115 11.7
Ts — 100% RDF + Farm yard manure (FYM) @ 25 t ha™ 115 11.7 11.8
Te — 100% RDF + Rice Husk Ash @ 5tha™ 10.8 10.8 11.0
T, —100% RDF + Rice Husk Ash @ 10t ha™ 10.8 10.8 11.0
Tg — 100% RDF + Bagasse Ash @ 5t ha™ 10.8 10.8 10.9
To - 100% RDF + Bagasse Ash @ 10t ha™ 10.8 10.9 10.9
Mean 11.00 11.11 11.18
S.Ed 0.71 0.72 0.73
CD (p=0.05) NS NS NS







Table 6. Effect organic sources and industrial by — products on NH,OAc — K in incubation experiment. . (***graphically presentation

is better than table)

Treatment Soil K (mg kg™)
30 DA 60 DAI 90 DAI
T, — control — 100% RDF 94.0 94.1 95.0
T, — 100% RDF + Municipal solid waste compost @ 5 t ha™ 91.8 94.3 95.3
T — 100% RDF + Municipal solid waste compost @ 10 t ha™ 94.2 94.7 95.0
T4— 100% RDF + Farm yard manure (FYM) @ 125 tha™ 94.4 94.8 95.9
Ts — 100% RDF + Farm yard manure (FYM) @ 25 t ha™ 945 95.0 96.1
Te — 100% RDF + Rice Husk Ash @ 5tha™ 118.0 120.0 121.1
T; - 100% RDF + Rice Husk Ash @ 10t ha™ 118.3 120.1 121.9
Tg — 100% RDF + Bagasse Ash @ 5t ha™ 120.0 121.3 122.9
To — 100% RDF + Bagasse Ash @ 10t ha™ 120.3 121.9 123.3
Mean 105.11 106.29 107.80
S.Ed 5.88 6.99 7.21
CD (p=0.05) 12.35 14.0 15.16




Discussion
pH and EC

It is obvious that improvement in chemical properties of soil is the pre requisite for better
crop nutrition. All organic sources and industrial by — products used in the incubation experiment

significantly improved the chemical properties of soil.

In the incubation experiment carried out, the conventional organic sources greatly
reduced the soil reaction (pH) and electrical conductivity of the alluvial soil.. The initial soil pH
of 7.6 and EC of 1.3 dSm™. Due to the application of 100% RDF + FYM@ 25t ha™* (Ts), a
reduction in soil pH value of 6.9 at 90 DAI was noticed. The EC value observed with the
treatment (Ts) recorded lowest EC value of dSm™1.30 at 90-DAL. The favourable reduction in
pH and EC could be attributed to the prolonged decomposition of added organic sources. Decline
in soil pH can have positive impacts on-availability-of nutrients such as phosphorus, zinc, iron
and manganese. (Babbu Singh Brar et-ali 2015), the reduction in soil pH was mainly due to
release of organic acids in the soil upon.decomposition of organics. The decrease in pH of the
soil amended with FYM might be due‘to the release of organic acids from the manure (Singh et

al. 2015).

The. decrease. in soil EC with the application of FYM is unusual as FYM contains
nutrients which normally increase the soil EC. A possible reason for this phenomenon could be
that active absorption of nutrients by plants has occurred during the growing period, leaving
behind few nutrients in the soil as EC was measured after crop harvest. Moreover the FYM used
in this study contained relatively more organic N and P, which produced amino acid and
phosphoric acids upon decomposition and hence result in lowering both soil pH and EC. (Zahir

Shah et al. 2013).



Organic carbon change as in result

The organic carbon content of the experimental soil was 2.5g kg™ and rated low. The
organic carbon content of the incubation soil was greatly influenced by the added organic
sources. The increase in organic carbon content of soil was in the range of 2.26 to 2.32g kg™ in
the incubation experiment with organic sources. Among treatments 100% RDF + FYM @ 25t
ha™(Ts) excelled all the treatments by recording 2.31, 2.32 and 2.32g kg™ at 30, 60, 90 DAI
respectively. The increase in soil organic carbon among organic sources‘was due to addition of
carbon sources through FYM (Kaur et al. 2008), The organic carben content was increased by

the addition of organic manures in the soil (Thamaraiselvicet al. 2012).

KMnO4 - N change as in result

In the incubation experiments, the availability of N increased with the application of
organic sources. In the incubation experiment application of 100% RDF + FYM@ 25t ha™(Ts)
registered highest N availability value of 89.1 mg kg™*. The increased N availability with applied
organic sources might be due to the increased decomposition of organic sources under
favourable soil enrichment and'due to reduced volatilization, leaching and denitrifying losses. It
might be due‘to the decomposition of organic matter leads to mineralization of organically found

nitrogen. (Singh et'al. 1998).



Olsen — P change as in result

The increased Olsen — P content due to application of organic sources and industrial by —
products was well evidenced in the incubation experiment. The experimental soil exhibited
medium status of available phosphorus. The increased availability of phosphorus due to
application of organic sources and industrial by — products were in the range of 10.7 to 11.5mg
kg™ at 30DAI, 10.8 to 11.7mg kg™ at 60DAI and 10.9 to 11.8mg kg™ at 90DAI. Generally the
content of the added inputs is the most important factor for phosphorus mineralization in the soil
(Hundal and Thind et al 1993). In the incubation studies Municipal:solid waste compost, FYM,
Rice husk ash and Bagasse ash were used as sources for. supplementing P nutrition. The FYM,
Municipal solid waste compost, Rice husk ash contained 0.42;.0.16, 0.09% total P respectively.
The application of FYM enhanced phosphorus-availability; (Narwal et al. 1990) reported that
organics were superior in improving available P. It might be due solubilizing effect of organic
acids on organic phosphorus and organic anions.retard the fixation of P in by complexing with
organic ligands and chelation of P fixing cations like Ca, Mg, Fe, Al, Zn, Mn and Cu.
Phosphorus complex with*humic and fulvic acid increase the availability of phosphorus to the

plants. Similar findings:were also reported by Hemalatha and Chellamuthu (2013).

NH,OA¢— K change as in result

Application of organic sources and industrial by — products showed on improvement in
the K content of soil. In incubation experiment, the highest K availability was observed with the
application of 100% RDF + Bagasse ash @ 10 t ha'(Tg) which registered 123.3mg kg™. The
other industrial by — products viz., Rice husk ash, Bagasse ash, organic sources viz, FYM,

Municipal solid waste compost also improved the K status of soil. The organic sources increased



the K availability could be ascribed to the variation in the amounts of total K added through
organic sources this rates and around of mineralization (Yadvinder Singh et al. 2005). The
increase in available potassium content in bagasse ash application might be due to the release of

potassium present in bagasse ash. Similar results were also made by Nkana et al. (2002).

Conclusion

The results of the current study indicate that addition of different organic manures and<—— { Formatted: Justified

industrial waste to the soil decreases its pH and electrical conductivity (EC), but increases
its SOC, nitrogen, phosphorus, and potassium content with the “time of incubation.

Ihevbation-edermeht
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