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Abstract

A field experiment was conducted at Experimental Farm, Department of Agronomy, Annamalai
University, Annamalai Nagar during the cropping year of 2022, to find out the effect of utilization of bone
sludge, by-product of ossein industry as manure with other organic manures viz., bone sludge compost,
pressmud compost, poultry manure compost, goat manure compost and farmyard manure on the growth
and yield of rice. The results of the experiment revealed that among the different treatments tested,
application of bone sludge compost @ 5 t/ha + Pressmud compost @ 5 t/ha along with balance N and K
through fertilizers (T4) excelled all treatments and gave significantly higher grain yield of 6170 kg/ha and
benefit-cost ratio of 2.50 when compared to other treatments. Considering the results of the present
investigation, it can be concluded that application of bone sludge compost @ 5 t/ha + Pressmud compost @
5 t/ha along with balance N and K through fertilizers registered highest values in growth parameters, yield
attributes, yield of rice and economic returns in rice.

Keywords: Bone sludge compost, goat manure compost, poultry manure compost, Pressmud compost,
farmyard manure, grain yield and return rupee™ invested

Introduction

Rice (Oryza sativa L.) is a major staple food for nearly half of the world’s population around the
world and the second most important cereal crop next to wheat in terms of area (Sanjay swami
and Singh, 2020). Globally rice is cultivated over an area of 162 million hectares with an annual
production of around 700 million tonnes with an average productivity of 4.3 tonnes ha™. In
India, rice is cultivated in an area of 48.53 million hectares with a production of 112.18 million
tonnes and an average productivity of 2.31 tonnes ha. In Tamil Nadu, rice is cultivated in an
area of 2.2 million hectares with a production of 8.65 million tonnes and productivity of 3.93 t
ha (Directorate of Economics and Statistics, 2021) [?. The unregulated dumping of industrial
waste poses significant risks to both human health and the quality of soil, which is essential for
sustaining plant life. Efforts are underway to explore methods of recycling these waste materials
in a manner that benefits the environment, particularly soil health. The task at hand involves
effectively integrating these waste products into a well-managed program to ensure they do not
exacerbate pollution issues.

The declining trend of total production from the same land, diminishing response in increase of
food grains to applied fertilizer nutrients are due to imbalanced, inappropriate and indiscriminate
use of chemical fertilizer leading to heavy withdrawal of nutrients from the soil resulting in poor
soil fertility Besides, deterioration of soil health and degradation of land (Vignesh and Sudhagar
Rao, 2019) 181, There has been a steady decline not only in productivity but also in the
recuperative capacity of soil, pollution of water resources and chemical contaminations of food
grains.

Maintaining soil health is essential for achieving sustainable production, and this requires
addressing factors that contribute to its ongoing maintenance. Therefore, the complementary use
of organic supplements alongside chemical fertilizers is crucial for preserving soil health and
maximizing rice yields. The rising global population, with its growing requirements for food,
fiber, and energy, presents an escalating annual demand that must be met sustainably. Meeting
this demand necessitates a focus on enhancing productivity.
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As a result, a comprehensive strategy is essential, aiming not
only to boost yields but also to preserve and improve declining
soil health. Kapse et al. (2017) [6],

Hence, the complimentary role of organics as supplements to
chemical fertilizers is important for keeping the soil health in
order to harness the potential yield in rice (Lency, 2001) [,
Under these circumstances, more emphasis is now being given
to integration of inorganic and organics including crop residues,
agro-based industrial wastes and by-products to improve the
soil. Besides improving nutrient status of soils, it also helps in
improving the physical, chemical and biological properties of
soil towards betterment of soil quality, and permeability which
increases fertilizer use efficiency due to higher addition of
humus (Prakhyath et al., 2022) (%1,

The acceptance of recycling industrial wastes, which originate
from both agricultural and non-agricultural sectors, is increasing
for the improvement of soil quality. These recycled materials
serve as a valuable source of plant nutrients, enhancing fertilizer
efficiency and contributing to cost-effective agricultural
practices. This approach aids in utilizing locally available
resources and serves as a economically viable input for
achieving profitable crop production (Imran khan et al., 2022) [l
Pressmud compost, a notable residue from the sugar industry,
comprises essential macro and micronutrients. It serves as a
valuable nitrogen (N) and phosphorus (P) source, enriching soil
nutrients and enhancing the accessibility of micronutrients in
crop systems (Randhawa et al., 2021) [*4, Bone sludge, a by-
product derived from the ossein industry, consists of bone
particles suspended in bone washings. These particles are
filtered, sun-dried, and contain significant amounts of both
macro and micro-nutrients. The organic manures viz., pressmud
compost, poultry manure compost, goat manure compost, bone
sludge compost and farmyard manure are excellent organic
fertilizers, as these contain high amount of nitrogen, phosphorus,
potassium and other essential nutrients and have been promising
in arresting the declining trend of soil health and in increasing
productivity through correction of marginal deficiency. Hence,
the present investigation was carried out to develop an efficient
using bio digested bone sludge compost practice for rice using
with locally available organic sources along with inorganic
fertilizers to augment productivity of rice.

Materials and Methods

The field experiment was conducted in Q block of experimental
farm, Department of Agronomy, Faculty of Agriculture,
Annamalai University, Annamalai Nagar. The geographical
location of Annamalai Nagar is 11°24' N latitude and 79°44' E
longitude at an altitude of +5.79 m above mean sea level. The
soil of the experimental field is classified as Udicchromustert
(clay) according to FAO (1974). The initial analysis of the
experimental soil revealed that heavy clay was neutral in
reaction (pH = 7.6), with low soluble salts (EC = 0.33 dS/m),
medium in available N (230 kg/ ha), low in available P,Os (21
kg/ha) and high in available K;O (280 kg/ha). The experiment
was laid out in randomized block design with three replications.
The experiment comprised eight treatments viz., T; — Bone
sludge compost @ 2.5 t ha' + Balance N and K through
fertilizers, T,— Bone sludge compost @ 2.5 t ha' + Pressmud
compost @ 2.5t hat + Balance N and K through fertilizers, Ts—
Bone sludge compost @ 2.5 t ha * + Poultry manure compost @
2.5 t ha' + Balance N and K through fertilizers, T4 — Bone
sludge compost @ 5 t ha + Pressmud compost @ 5 t ha' +
Balance N and K through fertilizers, Ts — Bone sludge compost
@ 5 t ha* + Poultry manure compost @ 5 t ha*+ Balance N and
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K through fertilizers, Ts — Bone sludge compost @ 5 t ha +
Goat Manure compost @ 5 t ha? +Balance N and K through
fertilizers, T~ FYM @ 12.5t ha* + Recommended NPK ha and
Ts — Control (No nutrient supply). Rice variety ADT43 was
chosen as test crop for the investigation bone sludge compost,
pressmud compost, poultry manure compost, goat manure
compost and FYM were applied in the respective plots as per the
treatment schedule. Pressmud compost, poultry manure compost
and FYM were obtained from farm unit of Department of
Agronomy, Faculty of agriculture, Annamalai University,
Annamalai Nagar. Annamalai University, Annamalai Nagar.
Bone sludge compost used in this study was obtained from
Pioneer Jellice India Pvt. Ltd., Cuddalore. The nutrient content
of organic manure composts viz., Bone sludge N-2.10%, P-
9.96%, K-0.38%, pressmud compost N- 2.63%, P-2.54%, K
2.36%, goat manure compost N-1.50%, P-0.40%, K-0.37%,
poultry manure compost N-2.20%, P-1.40%, K-1.20% and
FYM N-0.58%, P-0.27%, K-0.60%, respectively. The
recommended package of practices was followed, and the crop
was harvested. For recording plant height and for estimation of
dry matter production, five plants were randomly removed at
harvest stage. These samples were first air-dried in shade and
then oven-dried at 80+5 °C till a constant weight was obtained
and the weight was recorded. The mean dry weight was
expressed in kg/ha. All the recorded data were analyzed
statistically with analysis of variance using Agres software with
a critical difference at 0.05 level of probability.

Results and Discussion

Yield Attributes

The yield attributes of rice viz., number of productive tillers/m?
and number of filled grains/panicle were favourably influenced
by the application of bio digested bone sludge compost @ 5 t/ha
+ Pressmud compost @ 5 t/ha along with balance N and K
through fertilizers (Table 1). Maximum number of productive
tillers (491/m2) and number of filled grains/panicle (98.00) were
registered under the application of bone sludge compost @ 5
t/ha + pressmud compost @ 5 t/ha along with Balance N and K
through fertilizers (T4). It was followed by the application of
bone sludge compost @ 5 t/ha + poultry manure compost @ 5
t/ha along with Balance N and K through fertilizers (T4). The
treatment with control (no nutrient supply) (Ts) registered the
minimum number of tillers (307/m2) and filled grains/panicle
76.70).

The improved availability of nutrients, attributed to the positive
impact of both inorganic and organic nutrient sources, likely
enhanced the physiological and metabolic functions within the
plant. This, in turn, established the groundwork for the synthesis
of additional chlorophyll, maintaining higher leaf nitrogen
concentration consistently throughout the cropping period.
Consequently, this resulted in the production of a greater
number of tillers. The present findings agree with the earlier
reports of Suneel Kumar et al. (2023) [*7]

The utilization of both inorganic fertilizers and organic manure
sources could contribute to maintaining a well-balanced nutrient
supply throughout the various growth phases of rice. This
combined approach might enhance the accessibility of both
macro and micro-nutrients, consequently facilitating increased
nutrient absorption. As a result, there could be improved
translocation of photosynthates from the source to the sink,
leading to a greater number of spikelets and filled grains/panicle
in rice plants. These findings are in conformity with the earlier
reports of Jay Nath Patel et al. (2023) Bl in rice
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Yield

Bio digested bone sludge compost significantly influenced the
grain and straw yield of rice (Table 1). Application of bone
sludge compost @ 5 t/ha + pressmud compost @ 5 t/ha along
with Balance N and K through fertilizers (T4) significantly
registered the highest grain yield of 5792 kg/ha and straw yield
of 8270 kg/ha. It was followed by application of bone sludge
compost @ 5 t/ha + poultry manure compost @ 5 t/ha along
with Balance N and K through fertilizers recorded with a grain
yield of 5769 kg/ha and straw yield of 7970 kg/ha. Treatment
with control (no nutrient supply) (Ts) registered the minimum
grain yield of 2861 kg/ha and straw yield of 5990 kg/ha. The
increase in grain yield might be due to superior yield attributing
characters under integrated nutrient management which received
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the essential nutrients at balanced proportions for better growth
of rice Pankaj singh and Awadhesh kumar singh (2022) 1121,
Furthermore, bone sludge and pressmud composts relatively
added large amount of macro and micro nutrients especially P,
Ca and Mg which involved in enzyme activities and impart
physio- chemical and biological activities of soil resulting in
more photosynthates assimilation and subsequent conversion of
assimilates into yield attributes in larger fraction which
ultimately resulted in higher grain and straw yields and harvest
index. Similar findings of balanced supply of nutrients by
integrating organics with inorganics for better growth, yield
attributes and yield of rice are in agreement with the results of
the study of Ajay Kumar and Sivakumar (2020) [, Naveen et al.
(2021) " and Prakhyath et al. (2022) (31,

Table 1: Effect of bio digested bone sludge compost on yield attributes and yield of rice

No. of . Grain | Straw
Treatments productive r’\zl;i)n(:; f!rlfigle yield yield
tillers/m2 [9"31NS'P (kg/ha) | (kg/ha)
T1- Bone sludge compost @ 2.5 t ha! + Balance N and K through fertilizers. 354 82.70 4011 6675
- -1 -1
T2- Bone sludge compost @ 2.5 tha + Presigtjitljigr)smpost @ 2.5t ha'+ Balance N and K through 415 89.20 4906 7340
- 1 -1
Ts- Bone sludge compost @ 2.5t ha ! + Poultry manure compost @ 2.5t hal+ balance N and K 385 86.00 4461 6990
through fertilizers.
- -1 -1
Ta- Bone sludge compost @ 5t hat + Presiglltjitljii?gnpost @ 5t ha'+ balance N and K through 491 98.00 6170 8270
- -1 -1
Ts- Bone sludge compost @ 5 t ha* + Poultryfg:grlmiligerscompost @ 5t hal+ Balance N and K through 468 95.20 5769 7970
- -1 -1
Te - Bone sludge compost @ 5 t ha! + Goat ?;?trillui;iﬁsompost @ 5t ha'+Balance N and K through 443 9230 5344 7660
T7- FYM @ 12.5t ha* + Recommended NPK ha™. 342 80.50 3861 6525
Ts - Control (No nutrient supply) 307 76.70 2861 5990
CD (p=0.05) 13 2.60 180 210
SEm# 4.33 0.86 60 70
Table 2: Effect of bio digested bone sludge compost on economics of rice cultivation
Costof | Gross Net return Benefit
Treatments cultivation| return (Rs. ha'l) cost-
(Rs. ha!) | (Rs. hat) ) ratio
T1- Bone sludge compost @ 2.5 t ha! + Balance N and K through fertilizers. 57395 90233 32837 1.57
- -1 -1
T2 - Bone sludge compost @ 2.5that+ Presigwr;?izcecr)smpost @ 2.5t ha'+ Balance N and K through 52666 109130 56464 507
- 1 -1
Ts- Bone sludge compost @ 2.5tha ! + Poultr);::tailﬂggiscompost @ 2.5that+ balance N and K through 53079 99705 46626 188
- -1 -1
T4 - Bone sludge compost @ 5 t ha + Pres?rerlltji(lii;or;npost @ 5t ha'+ balance N and K through 54390 135805 81415 250
- -1 -1
Ts- Bone sludge compost @ 5t hat + Poultryfggrllil;;erscompost @ 5thal+ Balance N and K through 54890 127335 79445 532
- -1 -1
Te - Bone sludge compost @ 5 t ha! + Goat frr;?trilltji;zaefsompost @ 5 thal+Balance N and K through 53890 118370 64480 220
T7- FYM @ 12.5t ha' + Recommended NPK ha™. 60265 87008 26743 1.44
Ts- Control (No nutrient supply) 47500 66205 18705 1.39

Economics

Application of bone sludge compost @ 5 t/ha + Pressmud
compost @ 5 t/ha along with Balance N and K through
fertilizers (T4) significantly registered the highest gross return of
Rs. 135805 ha, a net return of Rs. 81415 ha™and benefit-cost
ratio of 2.50 (Table 2). The minimum gross return of Rs. 66205
ha?l, a net return of Rs. 18705 ha* and a return per rupee
invested of 1.39 was noticed under control (no nutrient supply)
(Ts). Similar results were also noticed by Sriram (2015) [161 who
concluded that higher return rupee? invested was achieved by
introducing organic manures in reducing the purchase cost of
high analyzed fertilizer inputs. The treatment control recorded
the lower return rupee™ invested. These results are in line with

the findings of Keerthana (2021) 'l and Mesiya Naveen Doss
and Sivakumar (2022) [,

Conclusion

Based on the present investigation, it could be concluded that
application of bone sludge compost @ 5 t/ha + pressmud
compost @ 5 t/ha along with Balance N and K through
fertilizers (T4) holds promise in enhancing crop yield and a
benefit-cost ratio of 2.50 in rice var. ADT 43 which is the felt
need of present-day agriculture. produced considerably greater
yield. Hence, bone sludge is a realistic organic alternative which
is agronomically efficient, ecologically desirable and
economically viable which paves way for realization of higher
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returns from rice without affecting the soil health.
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