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ABSTRACT

The current study was performed in the Division 
of Livestock Production and Management, (FVSc 
and AH SKUAST- Kashmir) to assess the change in 
different chemical parameters of composting poultry 
farm waste under the temperate climatic conditions 
of Kashmir Valley. Poultry waste in the form of 
poultry carcass and liter manure was used for this 
study.Four treatment groups with four replicates 
each were formulated as : G1 : poultry carcass; liter 

manure, G2 : poultry carcass; liter manure; paddy 
straw, G3 : poultry carcass ; liter manure ;  effective 
microbes and G4 : poultry  carcass ; liter manure ; 
paddy straw; effective microbes. The overall lowest 
TOM value of 38.13% was observed in G2  group in 
which paddy straw was added as an additional carbon 
source. The overall lowest TOC value  of  22.33% 
was observed in G2 group in which paddy straw was 
added as carbon source. The  overall highest nitrogen 
content of 2.43% was observed in G4 group in which 
paddy straw and effective microbes were added.  The 
overall lowest C : N ratio of 10.26 was observed in 
G4 group having paddy straw and effective microbes. 
The overall highest total ash content of 46.15% was 
also observed in  G2  group where paddy straw was 
added as a source of carbon. The overall highest pH 
of 9.01 was observed in G1 the control group. The 
overall highest TDS value of 2.26 ppt was recorded 
in G1 (control group). The overall highest EC  value 
of 3.16 mS/cm was recorded in G1 group. It was con-
cluded that significant changes in different chemical 
parameters were observed in poultry waste during 
composting in terms of a final product maturity.

Keywords Composting, Dead birds, Poultry liter, 
Bio-minerals, Seasons.

INTRODUCTION

Poultry sector in India has recently progressed with 
an immense annual growth rate which has resulted 
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in increase of both per capita availability and con-
sumption of poultry products (Anonymous 2021).
Due to commercialization and involvement of highly 
intensive and concentrated inputs in modern livestock 
farming there is also generation of large volumes of 
waste (Gwyther et  al. 2012). Economically viable 
and practically feasible waste management  meth-
od is needed for such waste to be effectively and 
eco-friendly disposed in order to avoid different 
harmful effects of such waste when left as such on 
environment, society and animals (Bolan 2010). 
Composting in this regard is one of the eco-friendly, 
modern and novel methods of utilizing the animal 
waste effectively besides fetching a valuable final 
product called compost with a high bio-mineral value 
(Hutchinson and Seekins 2008). The final maturity 
of end product due to composting determines its 
shelf-life, applicability and usability (Sivakumar et 
al. 2007). The mature end product will show highest 
degree of organic matter decomposition with resis-
tance to further decomposition and steady values of a 
number of indices like organic matter content,  carbon 
nitrogen ratio and storage temperature, total dissolved 

salts, electrical conductivity (Sivakumar et al.  2008). 
MATERIALS  AND  METHODS

Poultry waste selected for the study was in the form 
of dead birds (carcass) and deep liter manure. Four 
compost recipe groups (with four replicates in each 
group) were formulated with addition of effective 
microbial culture (Lactobacillus plantarum,  Lac-
tobacillus casei, Saccharomyces cerevisiae and 
Rhodopseudomonas palustris) in two groups (Table 
1). Composting was done in wooden boxes (Mini 
composter) with dimensions of 3 feet length × 3 feet 
width × 3 feet height designed (Donald et al. 1996). 
The study was conducted during two different seasons 
viz., summer and winter.  Compost samples were col-
lected at the end of both primary and secondary stage. 
In each stage samples were gathered from different 
locations to get a representative sample and stored 
in an air tight polythene bag and transferred imme-
diately for moisture estimation. Respective samples 
were also collected in sterile plastic bags and sealed 
to air tight for further examinations. The following 
chemical properties of the compost samples were 
estimated on DM basis.An aqueous solution of 1/10 
(w/v compost-water extract) was used to measure 
the parameters like; pH, electrical conductivity and 
TDS (Tiquia and Tam 2002).  Total ash  (Allison 
1965 , APHA 1995),total organic matter (Navarro et 
al. 1993),  Kjedal  nitrogen  (AOAC  2005)),  total 
organic carbon (Allison 1965,  Navarro et al. 1993, 
Lawson and Keeling 1999) and carbon nitrogen ratio 
(Zhu et al. 2004) were also estimated at the end of pri-

Table  1.  Different group combinations for composting.

Groups	 Description

G1	 Dead birds + Poultry litter (Control)
G2	 Dead birds + Poultry litter + Paddy straw 
G3	 Dead birds + Poultry litter + Effective microbes
G4	 Dead birds + Poultry litter +Paddy straw + Effective 	
	 microbes

Table  2.  Per cent total organic matter during different stages and seasons of composting (Mean±SE). Figures with different small 
superscripts row wise and capital superscripts column wise differ significantly (p<0.05).
                     
			            Primary stage						               Secondary stage
Group	 Winter		    	 Summer		  Overall		  Winter		  Summer		  Overall

G1	
BC52.82±1.28	 AB54.75±1.06	 53.78±1.69	 A48.73±2.43a	 BC45.45±2.92b	 47.09±1.25

G2
(Paddy straw)	 A43.54±1.15a	 A51.59±0.75b	 47.56±0.43	 A39.29±0.66a	 A36.97±0.58b	 38.13±0.64
G3
(Effective
microbes)	 C54.75±0.97a	 B58.18±1.43b	 56.46±3.40	 A41.94±5.88a	 C48.36±1.86b	 45.15±1.30
G4
(Paddy straw+
effective
microbes	 B48.51±2.20	 A51.03±1.06	 49.77±1.21	 A44.05±0.69	 AB41.78±0.88	 42.91±0.97   
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mary and final stage. The data collected was analyzed 
as per the standard statistical procedures suggested 
by Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

Total organic matter

The total organic matter (TOM) or total volatile 
solids reflect the quantity of organic matter lost 
through oxidation process. The overall results (Table 
2) showed a considerable reduction in total organic 
matter from primary (47.56  to 56.46%) to secondary 
stages (38.13 to 47.09%) of composting. At primary 
stage the significantly (p<0.05) lowest TOM (highest 
reduction)of 43.54 % was observed in G2 group during 

winter season and 51.03%  in G4 group during summer 
season. At secondary stage the lowest TOM (highest 
reduction) was observed in G2 (39.29 and 36.97 % 
respectively) during winter and summer seasons. 
In both the groups  addition of paddy straw as an 
additional carbon source lead to highest reduction in 
TOM indicating a higher microbial degradation and 
stabilization of compost (Cekmecelloglu et al. 2004, 
Das et al. 2002,  Abdelhamid et al. 2004, Taquia and 
Tam 2002, Sivakumar et al. 2007).

Total organic carbon

TOC  at  primary  stage  of composting ranged be-
tween 26.84% (G2) and 31.18% (G3) during winter 
and 33.26% (G2)and 38.57% (G1) during summer 
(Table 3).  At secondary stage TOC ranged between 

Table  3.  Per cent total organic carbon during different stages and seasons of composting (Mean ± SE). Figures with different small 
superscripts row wise and capital superscripts column wise differ significantly (p<0.05).

			            Primary stage						               Secondary stage
Group	 Winter		    	 Summer		  Overall		  Winter		  Summer		  Overall

G1	
B30.75±0.72a	 B38.57±0.78 b	 34.66±1.03	 C28.05±1.61	 BC27.31±0.93	 27.68±0.18

G2
(Paddy straw)	 A26.84±2.20a	 A33.26±3.16 b	 30.05±2.25	 B23.48±0.39a	 A21.18±0.56 b	 22.33±1.86
G3
(Effective 
microbes)	 B31.18±0.90 a	 B37.74±2.99 b	 34.46±1.76	 A25.87±2.81a	 C28.03±1.10b	 26.95±2.14
G4
(Paddy straw+
effective
microbes)	 B29.78±2.74a	 A34.23±1.77b	 32.0±1.21	 A25.08±0.60	 B24.80±0.82	 24.94±0.79  

Table  4.  Per cent nitrogen content (Kjeldal) during different stages and seasons of composting (Mean±SE).  Figures with different 
small superscripts row wise and capital superscripts column wise differ significantly (p<0.05).

			            Primary stage						               Secondary stage
Group	 Winter		    	 Summer		  Overall		  Winter		  Summer		  Overall

G1	
A0.84±0.07	 B0.95±0.05	 0.89±0.05	 A1.86±0.07	 A1.84±0.09	 1.85±0.04

G2
(Paddy straw)	 A0.73±0.05	 A0.76±0.08	 0.74±0.05	 A1.63±0.06	 A1.55±0.08	 1.59±0.05
G3
(Effective 
microbes)	 A0.81±0.03	 AB0.79±0.02	 0.8±0.04		 A1.50±0.05a	 A1.65±0.04 b	 1.57±0.02
G4
(Paddy 
Straw+
effective
microbes)	 B1.09±0.03 a	 C1.29±0.04 b	 1.19±0.14	 B2.39±0.20	 B2.47±0.31	 2.43±0.14   
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25.08 % (T4) and 28.05 % (G1) during winter and 
21.18 % (G2) during summer. More significant 
(p<0.05) reduction in TOC was observed at secondary 
stage of composting when compared to primary stage. 
The loss of organic carbon was due to addition of 
optimum moisture, aeration and presence of sufficient 
C:N ratio which improved the microbial degradation 
process.  Results were comparable with the findings of 
Cummins et al. (1993),  Lawson and Keeling (1999). 
The reduction in the TOC was mainly due to the loss 
of organic  matter through microbial degradation and 
loss carbon in the form of CO2  as  (Kumar et al. 2007, 
Sivakumar et al. 2007).

Kjeldal  nitrogen

Composting reduces the nitrogen loss by NH3 vol-
atilization and conserves N by favoring its mineral-
ization. At primary stage group G4 recorded highest 

N content of 1.09 and 2.39 % during winter and 
summer seasons respectively (Table 4) and similarly 
at secondary stage G4 had highest nitrogen content of 
1.29 and 2.47% during winter and summer seasons 
respectively.  Similar results were for dead bird were 
also reported by Donald  et al. (1996),  Barton and 
Benz (1990), Murphy and Carr (1991), Cummins 
et al. (1993). The better results obtained was due 
to addition of carbon sources (paddy straw) and 
effective microbial culture (Vuorinen and Saharinen 
1997).  Tiquia et al. (1998),  Huang et al. (2004) also 
observed same type of results in spent litter swine 
manure and saw dust. Bharathy et al. (2012) recorded 
comparatively lower nitrogen in compost of broiler 
slaughter  waste.

Carbon nitrogen ratio

Maintaining a proper carbon nitrogen ration (20-40: 

Table   5.  Carbon nitrogen ratio during different stages and seasons of composting (Mean±SE).  Figures with different small superscripts 
row wise and capital superscripts column wise differ significantly (p<0.05).

			            Primary stage						               Secondary stage
Group	 Winter		    	 Summer		  Overall		  Winter		  Summer		  Overall

G1	
B36.45±4.12 a	 B40.60±1.61b	 38.45±2.43	 B15.05±1.21	 B14.78±0.50	 14.91±0.90

G2
(Paddy straw)	 B36.59±1.29 a	 B43.76±8.0b	 40.17±0.9	 BC14.39±0.60	 B13.66±1.01	 14.02±4.22
G3
(Effective 
microbes)	 B38.33±2.20 a	 B47.61±2.64b	 42.97±2.37	 C17.21±2.55	 B16.91±1.04	 17.06±1.84
G4
(Paddy straw
+effective
microbes)	 A27.27±2.72	 A26.46±2.11	 26.86±1.91	 A10.48±1.12	 A10.04±1.57	 10.26±0.80    

Table  6.  Per cent ash content during different stages and seasons of composting (Mean±SE).  Figures with different small superscripts 
row wise and capital superscripts column wise differ significantly (p<0.05).
	
			            Primary stage						               Secondary stage
Group	 Winter		    	 Summer		  Overall		  Winter		  Summer		  Overall

G1	
C33.92±1.03a	 C33.10±1.40 b	 33.51±1.41	 C36.16±0.82a	 C31.60±1.34b	 33.89±1.32

G2
(Paddy straw)	 C43.34±0.83a	 B32.97±0.94 b	 38.15±1.62	 C45.76±0.45	 D46.55±3.32	 46.15±1.03
G3
(Effective 
microbes)	 A28.30±0.59a	 BC33.72±1.07 b	 31.01±1.06	 A31.42±0.59a	 B48.73±0.47 b	 40.07±0.97
G4
(Paddy straw+
effective
microbes)	 B34.97±0.28 a	 A33.80±0.28b	 34.38±1.11	 B37.17±0.32a	 A39.88±1.75b	 38.52±2.01  
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1) is prerequisite for compost making. Carbon is a 
source of energy for microbial growth. Nitrogen is 
used for the synthesis of  cellular material, amino 
acids and proteins and is continuously recycled 
through the cellular material of the microorgan-
isms (USDA-NRCS 2003). A significant (p<0.05) 
reduction in C:N ratio  (Table  5) from primary to 
secondary stage of composting (Cekmecelloglu  et 
al.  2004).  The highest and lowest C: N ratio at the 
end of secondary stage was 17.21 in G3 and 10.48 
in G4 during winter and 16.91 in G3 and 10.04 in 
G4 during summer season (Hirai et al. 1983).  An 
overall highest reduction of C:N ration observed in 
T4 was due to effective utilization and consumption 
of organic carbon by effective microbes. Moreover 
paddy straw provided an extra source of carbon for 

increased microbial activity (Cummins et al. 1993, 
Leon 2006).  Contrary results were also observed by 
Tiquia and Tam (2002).  The C:N ratio of end prod-
uct in the range of 20 :1 indicates the maturity of the 
compost (Sivakumar  et al. 2007).

Ash

At the end of secondary stage G1 (45.76) and G3 
(31.42) groups during winter and G2 (46.55) and G1 
(31.60) during summer season observed the highest 
and the lowest values respectively.  The overall results 
suggested that there was significant (p<0.05) increase 
in the per cent ash content at the end secondary stage 
of composting when compared with primary stage 

Table  7.   pH during different stages and seasons of composting (Mean±SE).  Figures with different small superscripts row wise and 
capital superscripts column wise differ significantly (p<0.05).
	
			            Primary stage						               Secondary stage
Group	 Winter		    	 Summer		  Overall		  Winter		  Summer		  Overall

G1	 7.66±0.06		 7.10±0.14	 7.38±0.05	 9.53±0.06 a	 B8.50±0.32 b	 9.01±0.23
G2
(Paddy 
straw)	 7.53±0.20		 7.60±0.70	 7.56±0.28	 9.30±0.40 a	 AB8.23±0.54 b	 8.76±0.61
G3
(Effective 
microbes)	 7.56±0.20		 7.36±0.23	 7.46±0.15	 9.26±0.43 a	 A7.50±0.05 b	 8.38±0.08
G4
(Paddy 
straw+
effective
microbes)	 7.52±0.23		 7.33±0.29	 7.43±0.26	 9.20±0.30 a	 AB8.10±0.05 b	 8.65±0.16   

Table  8. Total dissolved solids (ppt) during different stages and seasons of composting (Mean±SE). Figures with different small super-
scripts row wise and capital superscripts column wise differ significantly (p<0.05).
	
			            Primary stage						               Secondary stage
Group	 Winter		    	 Summer		  Overall		  Winter		  Summer		  Overall

G1	
A1.20±0.03a	 C2.29±0.02b	 1.74±0.03	 A1.71±0.04a	 C2.82±0.03b	 2.26±0.02

G2
(Paddy straw)	 BC1.53±0.04a	 B1.70±0.02b	 1.61±0.03	 A2.04±0.03a	 B1.80±0.01b	 1.92±0.02
G3
(Effective
microbes)	 C1.60±0.03a	 A1.43±0.05b	 1.51±0.02	 C2.12±0.02	 A1.62±0.01	 1.87±0.02
G4
(Paddy straw+ 
effective  
microbes)	 B1.42±0.02	 A1.50±0.06	 1.46±0.02	 B1.91±0.02	 A1.69±0.01	 1.80±0.03 
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of composting (Table 6).  Comparable ash content 
in dead bird compost was also reported by Cummins 
et al. (1993),  McCaskey (1994). However Cekme-
celloglu et al. (2004),  Abdelhamid et al. (2004) 
reported higher total ash contentin composting food 
waste. Henry and White (1993) also reported an 
increase total ash content from initial to final stages 
of composting.

pH

At the end of secondary stage the pH values ranged 
between 9.20 in group G4 and 9.53 in group G1 during 
winter and 7.5 in group G3 and  8.5 in treatment 
group G1 during summer (Table 7).  Season was 
having significant (p<0.05) effect on pH at the end 
of secondary stage of composting during winter and 
summer seasons due to a significant increase in the 
pH values from primary to secondary stage of com-
posting. The increase in pH was due to production of 
ammonium salt and bicarbonates with the progress 
of composting as (Caceres et al. 2005, USDA-NRCS 
2003,  Langston et al. 2002).  pH of final compost 
of was higher (8.38–9.0) which indicate the high 
rate of ammonium salt formation (Rodriguez et al. 
2003). Comparable  result were also recorded by 
other workers (McCaskey 1994,  Lawson and Keeling 
1999,  Ahamed et al. 2016, Mahimairaja et al. 1994) 
with gradual increase in pH from initial to final stages 

and stabilization at 9 in aerobic composting due to 
decomposition and release of NH3.

Total dissolved salts

TDS at final stage ranged between 1.71 (G1) and 2.04 
(G2) ppt during winter season and 1.62 (G3) and 2.82 
(G1) during summer season (Table 8). TDS varied 
significantly (p<0.05) between different seasons and 
stages  of  composting  (Kumar et al. 2007).  There 
was a steady increase in TDS from primary to sec-
ondary stage of composting (Zhang and He 2006). 
Bharathy et al. (2012), Sakthivadivu et al. (2015) 
observed a significant (p<0.05) increase in the TDS 
content in the finished compost.

Electrical  conductivity

The  presence of different ions of calcium, magne-
sium, sulfur, sodium, chlorine  determines its electri-
cal conductivity (EC).  At the end of secondary stage 
the EC recorded was 2.89 (G3) and 2.26 (G1) mS/
cm during winter and 4.07 (G1) and 2.71 (G2) mS/
cm during summer seasons  (Table 9). Significant 
effect of seasons on EC was observed in treatment 
group G1. The overall values suggested that the EC 
was significantly (p<0.05) reduced from primary to 
secondary stages of composting. The acceptable EC 
level for compost is >4.0 mS/cm (Rao and Pandey 
1996). EC levels were within the range during both 

Table  9.  Electrical conductivity (mS/cm) during different stages and seasons of composting (Mean±SE). Figures with different small 
superscripts row wise and capital superscripts column wise differ significantly (p<0.05).
	
			            Primary stage						               Secondary stage
Group	 Winter		    	 Summer		  Overall		  Winter		  Summer		  Overall

G1	
A1.77±0.06 a	 C3.38±0.05 b	 2.57±0.06	 A2.26±0.06 a	 B4.07±0.05b	 3.16±0.05

G2
(Paddy 
straw)	 C2.34±0.04a	 B2.55±0.03 b	 2.44±0.04	 C2.86±0.04	 A2.71±0.01	 2.78±0.02
G3
(Effective
microbes	 C2.43±0.03	 A2.39±0.03	 2.41±0.04	 C2.89±0.05	 A2.78±0.05	 2.83±0.01
G4
(Paddy 
straw+
effective 
microbes)	 B2.10±0.05a	 B2.51±0.03 b	 2.30±0.03	 B2.66±0.04	 A2.76±0.07	 2.71±0.02  
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the seasons as (1.77 to 2.43 during winter and 2.39 
to 2.55 during summer season) at primary stage and 
2.26 to 2.89 during winter and 2.76 to 4.07 during 
summer season at the end of secondary stage. Com-
parable EC value of 2.2 mS/cm in dead bird compost 
was reported by Lawson and Keeling  (1999),  3.5 
mS/cm in fish offal compost by Laos et al. (2002), 
3-4 mS/m in cattle slurry compost by Caceres et al. 
(2005) 1.27 to 3.62 mS/cm in poultry manure compost 
by Prasanthrajan (2004).

CONCLUSION

It was concluded that considerable chemical stability 
and maturity in the final product of compost devel-
oped from poultry waste was attained for its further 
utilization as bio-manure. However no individual 
effect of different group combinations was observed 
in the composting process.
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