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ARTICLE INFO 
 ABSTRACT  

  The research was conducted to evaluate the potential of ensiling caged layer droppings (CLD) with 
roadside green grass (RGG) and rice straw (RS) (Oryza sativa L.) in different amounts to assess the 
nutritional value of ensilage as well as preservation quality. Four different treatments T0 (0% CLD+ 
45% RGG + 50% RS +5% molasses), T1 (10% CLD+ 35% RGG + 50% RS +5% molasses), T2 (20% CLD+ 
25% RGG + 50% RS +5% molasses) and T3 (30% CLD+ 15% RGG + 50% RS +5% molasses) were 
prepared to evaluate the organoleptic quality (color, smell, texture, fungal growth), pH, nutritional 
composition (dry matter, crude protein, crude fiber,  ether-extract, ash), in vitro organic matter 
digestibility (IVOMD) and metabolizable energy (ME) at 0th, 7th, 14th, 21st, 28th days of ensiling. All 
parameters of different treatments changed significantly (p<0.05) under different ensiling periods. 
Organoleptic parameters (color, smell, texture, fungal growth) were satisfactory regarding increased 
CLD and ensiling period. pH was significantly (p<0.05) dropped under 5 after 28 days of ensiling. 
Among all treatments, T3 (30%) had significantly (p<0.05) the highest crude protein (13.10%) but 
significantly (p<0.05) the lowest DM (57.47%), CF (16.33%), EE (1.91%) respectively. After 28 days of 
ensiling only CP significantly (p<0.05) increased from 11.58% to 13.11% but DM, CF, EE and Ash 
decreased significantly (p<0.05). In vitro organic matter digestibility and Metabolizable Energy 
content significantly (p<0.05) increased in T3 after 28 days of ensiling. Considering all the physical and 
chemical parameters, T3 will be the potential source of cattle feed. However, feeding trials are 
needed to justify the present findings. 
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Introduction 

Feed insufficiency is a serious concern for the livestock 
industry stakeholders in Bangladesh. Ruminants mainly 
live on naturally grown grasses, agricultural residues, 
and cereal byproducts with low nutrient content and 
nutritional value (Maity et al., 2020). Most animals 
remain malnourished as their primary feed sources 
contain a minimal amount of essential nutrients (Huque 
& Sarker, 2014). According to Haque et al. (2007), 
available roughage and concentrate can only cover 50% 
and 10% of the total requirements. Moreover, the feed 
cost of ruminants is too high (Habib et al., 2024). In this 
aspect, nutritionists have recently become very 
interested in agro-industrial wastes such as poultry 
droppings, cow dung, slaughterhouse by-products, 
biogas slurry, and so on due to their economic and 
nutritional potentialities in animal feeding (Razak et al., 

2024). Using agro-industrial wastes as ruminant feed 
can reduce feed costs and minimize environmental 
pollution (Alimi et al., 2024).  
 
Rice straw (RS) is commonly available as Bangladesh is 
the 3rd largest rice producer in the world (World 
Population Review, 2022). RS is used as the main animal 
feed in Bangladesh. It is low in metabolizable energy 
(ME) and crude protein (CP) but high in silica and lignin 
content, which contributes to low digestibility (Aquino 
et al., 2020; Sarker et al., 2018). Rice straw’s 
digestibility and nutritional content can be improved 
through different types of treatments such as urea-
molasses, ammonia, or microbial treatments (Davy et 
al., 2024; Kwaido et al., 2024). Another way to improve 
the protein content of RS is to treat it with poultry 
droppings (Sharmin et al., 2020).
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Roadside green grass (RGG), such as Durba and Kawn 
are easily available in Bangladesh and contains 
approximately 10-15% protein (Silalahi et al., 2023). 
RGG contains approximately 55-78% moisture, 7.27% to 
11.13% CP, and 25-31% Crude fiber (CF), which is 
essential for the growth and lactation of ruminants 
(Kumbhar et al., 2003). Moreover, it improves the 
nitrogen deficiency for rumen microbes and increases 
ruminants' feed intake (Tiwari et al., 1990).  
 
Approximately 150,000 poultry farms exist in 
Bangladesh (Alam et al., 2019). The annual production 
of poultry droppings in Bangladesh is 13.46 MT (Alam et 
al., 2019). Due to a lack of suitable disposal systems, 
poultry droppings create environmental and health 
hazards. Poultry droppings break down immediately 
after excretion and produce ammonia (Matsumura et 
al., 2021). Excessive amounts of ammonia can harm the 
health and productivity of chickens, farm workers, and 
the environment. But it can be a good source of protein 
for ruminant feed after preparation of ensilage (Islam et 
al., 2023). The chemical composition of poultry 
droppings includes a moisture content of 9.62%, dry 
matter of 90.38%, ash of 28.83%, crude protein of 
21.34%, fat content of 2.61%, crude fiber of 16.09%, 
and carbohydrates of 21.53% (Usman et al., 2019).  
 
The ensiling process of poultry droppings reduces the 
pathogens and also enhances the nutritional quality 
(Ibeawuchi and Echumba, 2021). Ensilage prepared with 
poultry droppings, rice straw, and green grass can be an 
alternative nutrient-based ruminant feed source. It can 
also be a cost-effective feed in Bangladesh. Research 
has been done on the preparation of ruminant feed 
(Sultana et al. 2020) and in-vivo experiments utilizing 
poultry droppings (Elemam et al., 2009; Khan et al., 
2016). The current experiment was conducted 
considering the above evidence to improve the quality 
of rice straw ensiling with poultry droppings. 
 
Materials and Methods  

Experimental site and materials 
The experiment was conducted in two phases: ensilage 
preparation and laboratory analysis. Ensilage 
preparation and associated operations were carried out 
at Goat, Sheep and Horse Farm, Department of Animal 
Science, Bangladesh Agricultural University (BAU), 
Mymensingh. Laboratory analysis was conducted at 
the Animal Science Lab and Animal Nutrition Lab at 
BAU. Ensilage preparation and laboratory analysis were 
conducted from 1st December to 29th May 2023. 
 
Caged layer droppings were collected from the Poultry 
Farm at BAU. Polythene sheets were placed under the 
cages of layer birds and proper care was taken so that 
the layer droppings would not be mixed with sand, 

feathers and other debris materials. Roadside grass and 
rice straw were collected from the Goat, Sheep and 
Horse farm at BAU.  Molasses, polythene sheets and 
airtight plastic containers (8 L) were purchased from 
nearby local markets.  
 
Preparation of ensilage 
Ensilage preparation and related operations were 
conducted on the Goat, Sheep and Horse Farm at BAU. 
At first, RS and RGG were chopped by 3-4 cm in length. 
After that, ensilage was prepared by mixing previously 
chopped RS and RGG with freshly collected Caged layer 
droppings (CLD) and molasses according to this 
treatment formula: 
T0 = 0% CLD + 45% RGG + 5% Molasses + 50% RS 
T1 = 10% CLD + 35% RGG + 5% Molasses + 50% RS  
T2 = 20% CLD + 25% RGG + 5% Molasses + 50% RS  
T3 = 30% CLD + 15% RGG + 5% Molasses + 50% RS 
To ensure proper mixing, CLD and molasses were added 
first, then RS and RGG. RS, RGG, CLD, and molasses 
were mixed and stored in airtight plastic containers 
marked with the treatments. Finally, plastic containers 
were kept at room temperature (24-28 °C) for 28 days 
to ensure effective ensiling. 
 
Physio organoleptic test and chemical analysis 
Samples of ensilage were collected on the 0th, 7th, 14th, 
21st and 28th days. Texture, color, smell and fungal 
growth were observed on each sampling day. 
Organoleptic tests with non-parametric analysis were 
conducted using a scoring procedure that involved 
observing and evaluating color, texture, and smell. In 
the experiment, there were four panelists to evaluate 
the parameters. 
 
(a) Color assessment  
Five different colors were observed during assessment: 
straw, light brown, brown, dark brown, and chocolate 
 
(b) Smell assessment 
Five different types of smells were found during the 
assessment- 
Straw- Dry, woody, earthy type of smell 
Pleasant smell- Sweet, slightly sour or vinegar-like 
smell. 
Moderate good- Sour but with a slight ammonia or 
earthy note type smell 
Acceptable smell- Mildly sour or neutral, with no 
offensive smell 
Good- A balance of mild acidic, slightly sweet, and faint 
straw or grass type smell 
 
(c) Texture assessment 
Hard- Dry, coarse, and difficult to compress by hands 
Moderate hard- Slightly moist, firm but compressible by 
hands. 



Easmin et al. 

 

 177 

Soft- wet, soggy and mushy 
 
Two samples were taken from each treatment. One 
sample was dried in an oven at 55°C for 72 hours for 
chemical analysis and the other one was for dry matter 
(DM) content calculation. A digital pH meter was used 
to determine the pH of the ensilage by adding 5g of 
sample to 50 ml of distilled water. Proximate analysis 
for dry matter (DM), crude protein (CP), crude fiber 
(CF), ether extract (EE) and ash were carried out 
following the methods of AOAC (AOAC, 2004). In vitro 
organic matter digestibility (IVOMD) and metabolizable 
energy (ME) content of ensilage were determined 
following the method and formula described by Menke 
and Steingass (1988)- 
 
IVOMD = 16.49+0.9024 GP+0.0492CP+0.0387TA 
ME = 2.20+0.1357GP+0.0057CP+0.0002859EE2 
 
IVOMD = In vitro organic matter digestibility (%); ME = 
Metabolizable energy (MJ/kg DM); GP = Gas production 
expressed in ml per 200 mg DM; CP = Crude protein 
(g/kg DM); TA = Total ash (g/kg DM); EE = Ether extract 
(g/Kg DM) 
Statistical Analysis 
The experiment was conducted using a 4x5 factorial 
design, with three replicates for each treatment. SAS 

Statistical Discovery Software, NC, USA, was used to 
analyze the data statistically, and Duncan’s Multiple 
Range Test (DMRT) was used to identify the differences 
between the treatment means.  
 
Results and Discussion 

Organoleptic Parameters 
The physical properties of ensilage of different 
treatments (T0, T1, T2, and T3) at the different ensiling 
times (0th, 7th,14th,21st and 28th days) were shown in 
Table 1. After the 28th day of ensiling, the colors of T3 

turned into a chocolate color from light brown, whereas 
T0 was brown. The change of color was due to the 
fermentation process that helped microbes (lactic acid 
bacteria) to produce organic acid (lactic acid) and also 
promoted the breakdown of chlorophyll of green grass 
to produce a dark color (Panna et al., 2019; Sharmin et 
al., 2020). Among other treatments, T3 had a pleasant 
smell at 28 days of ensiling which was acceptable by 
cattle. Controlled T0 remained hard in texture but T1, T2, 
and T3 were soft. After 28 days of ensiling T2, and T3 
were very soft in texture. Fungal growth was observed 
only in T0 after 28 days of ensiling but other treatments 
were free from fungal growth. These findings were 
supported by Panna et al. (2019) and Khatun et al. 
(2015).  

 
 
Table 1. Organoleptic Parameters of different treatments of ensilage 

Characteristics Observation (Day) 
Treatment 

T0 T1 T2 T3 

Color 

0th  Straw color Straw color Light brown     Brown 

7th  Light brown Light brown Brown Brown 

14th   Light brown Brown Brown Dark brown 

21st   Brown Brown Dark brown Dark brown 

28th   Brown Brown Chocolate Chocolate 

Smell 

0th  Straw Straw Bad   Bad 

7th  Straw Straw Good   Bad   

14th   Straw Moderate Good  Good   

21st   Straw Moderate  Acceptable Pleasant   

28th   Straw Moderate  Good odor Pleasant  

Texture 

0th  Hard Hard Hard Hard 

7th  Hard Hard Hard Hard 

14th   Hard Moderate soft Moderate soft Soft 

21st   Hard Soft Soft Very soft 

28th   Hard Soft Very soft Very soft 

Fungal Growth 

0th  Absent Absent Absent Absent 

7th  Absent Absent Absent Absent 

14th   Absent Absent Absent Absent 

21st   Absent Absent Absent Absent 

28th   Present Absent Absent Absent 
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pH  
Figure 1 showed that the pH of different treatments in different ensiling periods changed with increasing time. The 
pH value decreased in all treatments as the CLD level increased. T3 (30% CLD) had the lowest pH (3.8) followed by 
T2, T1 and T0. After 28 days of ensiling, the pH values of all treatments decreased and were below 5, indicating good 
fermentation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 pH of different treatments. 
 

T0 = 0% CLD + 45%RSG + 5% molasses + 50% RS, T1 = 10% CLD + 35% RSG + 5% molasses + 50% RS, T2 = 20% CLD + 25% RSG + 5% 
molasses + 50% RS, T3 = 30% CLD + 15% RSG + 5% molasses + 50% RS 

 
The acidic pH of the ensilage was mainly caused by the 
growth and activities of microbial communities and 
biodiversity during the ensiling period (Islam et al., 
2023). Lactic acid bacteria (LAB) produced lactic acid 
during the ensiling time and were mainly responsible 
for the decline in pH (Carvalho et al., 2021). The 
addition of molasses to ensilage contributed to the 
production of lactic acid and was further responsible for 
the reduction of the pH. Molasses also improved the 
overall ensilage quality (Zhao et al., 2019). Mu et al. 
reported that silage treated with molasses exhibited 
lower pH and higher concentrations of lactic acid (Mu et 
al., 2021). Yuan et al. also observed the same result 
(Yuan et al., 2016). Mson & Sangodoyin showed that 

poultry droppings combined with forages such as rice 
straw and green grass enhanced nutrient content and 
created an acidic environment (Mson & Sangodoyin, 
1995). 
   
Chemical composition of ensilage 
Dry matter 
The Dry matter (DM) content of different treatments 
decreased significantly (P < 0.05) with the increased 
amount of CLD and ensiling period (Table 2). T0 (0% CLD) 
had the highest DM content, followed by T1 (10% CLD), 
T2 (20% CLD) and T3 (30% CLD). DM content decreased 
by 2.75% with the increase in CLD. After 28 days of 
ensiling, DM content decreased by 6.23%. (Table 3). 

 
Table 2. Effect of treatments on various parameters of ensilage 

Treatment Dry Matter  
(%) 

Crude Protein 
(%) 

Crude Fiber 
(%) 

Ether Extract 
(%) 

Ash  
(%) 

IVOMD  
(%) 

T0 60.22d ±0.18 11.00a ±0.02 21.12d ±0.05 2.39d ±0.13 13.53d ±0.23 53.16a ±0.06 

T1 58.91c ±0.16 11.10b ±0.06 19.99c ±0.08 2.26c ±0.05 12.84c ±0.13 54.25b ±0.06 

T2 58.10b ±0.07 12.23c ±0.05 17.79b ±0.04 2.15b ±0.02 11.92b ±0.12 55.15c ±0.11 

T3 57.47a ±0.06 14.50d ±0.03 16.33a ±0.10 1.91a ±0.03 11.24a ±0.09 55.57d ±0.12 

Level of 
Significance 

      

T <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

D <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

T*D <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
*Means with different superscripts within a column are significantly different (P<0.05) 
T0 = 0% CLD + 45% RSG + 5% molasses + 50% RS, T1 = 10% CLD + 35% RSG + 5% molasses + 50% RS, T2 = 20% CLD + 25% RSG + 5% molasses + 
50% RS, T3 = 30% CLD + 15% RSG + 5% molasses + 50% RS; a, b, c, d values in the same column with different superscripts differ significantly (p< 
0.05). 
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Table 3. Effect of treatments and ensiling time on dry matter of ensilage 
Ensiling 
(Days) 

Treatment Level of significance 

T0 T1 T2 T3 Mean T D T*D 

0 63.75± 0.33 63.02±0.17 61.48±0.23 59.85±0.10 62.02e±0.21 

<.0001 <.0001 <.0001 

7 61.25±0.38 61.13±0.25 59.27±0.10 58.52±0.04 60.04d±0.19 
14 59.79±0.12 59.47±0.11 57.84±0.02 56.94±0.12 58.51c±0.09 
21 58.43±0.07 55.89±0.22 56.30±0.01 57.42±0.02 57.20b±0.08 
28 57.87±0.01 55.03±0.06 55.65±0.02 54.64±0.01 55.79a±0.03 

Mean 60.22d±0.18 58.91c±0.16 58.10b±0.07 57.47a±0.06  
*Means with different superscripts within row and column are significantly different (P<0.05) 
T0 = 0% CLD + 45%RSG + 5% molasses + 50% RS, T1 = 10% CLD + 35% RSG + 5% molasses + 50% RS, T2 = 20% CLD + 25% RSG + 5% molasses + 50% 
RS, T3 = 30% CLD + 15% RSG + 5% molasses + 50% RS; a, b, c, d values in the same row with different superscripts differ significantly (p< 0.05). 

 
The ensiling process promoted the growth and activity 
of lactic acid bacteria (LAB), which broke down sugar 
and produced organic acids. These microbial activities 
led to the reduction of DM content as volatile fatty 
acids (VFAs) were produced and some organic matter 
was lost in the form of gases (Feng et al., 2020). 
Moreover, the high moisture content of poultry 
droppings (Higgins et al., 2021) might dilute the total 
DM content when combined with drier materials such 
as rice straw and grass (Islam et al., 2018). The 
decreasing trend of DM content of ensilage prepared 
from caged layer droppings was supported by Jamee et 
al. (Jamee et al., 2020) and Islam et al. (Islam et al., 
2018). Khatun et al. reported an increasing trend of DM 

content where the ensilage was prepared from oat 
forage (Avena sativa) along with poultry droppings 
(Khatun et al., 2015).  
  
Crude Protein 
Table 2 showed that the Crude protein (CP) content of 
different treatments changed significantly (p<0.05). T3 

(30% CLD) had the highest and T0 (0% CLD) had the 
lowest level of CP. The addition of CLD from 0% (T0) to 
30% (T3) resulted in a significant (p<0.05) improvement 
of CP content from 11% to 14.50%. 28 days ensiling 
period also increased CP significantly (p<0.05) from 
11.58% to 13.10% (Table 4).  

 
Table 4. Effect of treatments and ensiling time on the Crude Protein of ensilage 

Ensiling 
(Days) 

Treatment Level of significance 

T0 T1 T2 T3 Mean T D T*D 

0 10.00±0.02 10.20±0.03 12.15±0.06 14.00±0.02 11.58a ±0.02 

<.0001 <.0001 <.0001 

7 10.12±0.01 10.57±0.04 12.24±0.02 14.10±0.03 11.75b±0.05 
14 10.89±0.02 11.04±0.15 12.28±0.03 14.38±0.02 12.14c±0.06 
21 11.15±0.00 11.76±0.02 12.34±0.11 14.87±0.09 12.53d±0.04 
28 11.57±0.03 12.00±0.06 12.30±0.01 15.00±0.01 13.10e±0.05 

Mean 11.00a±0.02 11.10b±0.06 12.23c±0.05 14.50d±0.03  
*Means with different superscripts within row and column are significantly different (P<0.05) 
T0 = 0% CLD + 45%RSG + 5% molasses + 50% RS, T1 = 10% CLD + 35% RSG + 5% molasses + 50% RS, T2 = 20% CLD + 25% RSG + 5% molasses + 50% 
RS, T3 = 30% CLD + 15% RSG + 5% molasses + 50% RS; a, b,c, d values in the same row with different superscripts differ significantly (p< 0.05). 
 
Poultry droppings contain high amounts of Nitrogen, 
which when treated with carbon-rich material such as 
rice straw, promotes microbial activity that enhances 
protein synthesis during fermentation (Ngele et al., 
2009). The ensiling process also contributed to the 
breakdown of fibrous materials which also increased 
the CP content. Chun et al. (Ng et al., 2020); Haque et 
al. (Haque et al., 2022) and Khatun et al. (Khatun et al., 
2015) reported the same increasing trend of CP content 
while ensilage is prepared from CLD. 
 

 
Crude Fiber 
The Crude fiber (CF) content of different treatments 
changed significantly (P < 0.05) with the increased 
amount of CLD and ensiling period (Table 2). T0 (0% 
CLD) had the highest CF content, followed by T1 (10% 
CLD), T2 (20% CLD) and T3 (30% CLD). CF content 
decreased by 4.79% with the increase in CLD from 0% to 
30%. After 28 days of ensiling, CF content decreased by 
3.84% (Table 5). 
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Table 5. Effect of treatments and ensiling time on crude fiber of ensilage 
Ensiling 
(Days) 

Treatment Level of significance 

T0 T1 T2 T3 Mean T D T*D 

0 23.48 ±0.02 21.98±0.06 19.63±0.12 18.06±0.33 20.78e ±0.13 

<.0001 <.0001 <.0001 

7 22.72 ±0.01 20.10±0.11 18.98±0.03 17.26±0.04 19.76d ±0.05 
14 20.51±0.02 19.88±0.12 18.13±0.03 16.94±0.06 18.82c ±0.06 
21 19.79±0.07 19.10±0.09 16.67±0.14 15.22±0.06 17.69b ±0.09 
28 19.10±0.11 18.91±0.02 15.58±0.08 14.17±0.03 16.94a ±0.06 

Mean 21.12d±0.05 19.99c±0.08 17.79b±0.04 16.33a±0.10  
*Means with different superscripts within row and column are significantly different (P<0.05). 
T0 = 0% CLD + 45%RSG + 5% molasses + 50% RS, T1 = 10% CLD + 35% RSG + 5% molasses + 50% RS, T2 = 20% CLD + 25% RSG + 5% molasses + 50% 
RS, T3 = 30% CLD + 15% RSG + 5% molasses + 50% RS; a, b,c, d values in the same row with different superscripts differ significantly (p< 0.05). 
 
The reduction of CF content may be due to the addition 
of CLD and molasses, which promoted microbial growth 
and broke down fibrous components (Islam et al., 2018; 
Panna et al., 2019). Li et al. reported that the activities 
of microbes and molasses promoted the degradation of 
fiber such as cellulose and hemicellulose and improved 
the fermentation process and nutritional quality of 
ensilage (Li et al., 2022). Khatun et al. (2013) and Islam 
et al. (2023) also reported a similar trend in the 
reduction of CF content.  

Ether Extract 
Table 2 showed that the Ether Extract (EE) content of 
different treatments in different ensiling times changed 
significantly (p<0.05). T3 (30% CLD) had the lowest and 
T0 (0% CLD) had the highest level of EE. The addition of 
CLD from 0% (T0) to 30% (T3) resulted in a significant 
(p<0.05) decline of EE content from 2.39% to 1.91%. 
After 28 days of ensiling period, EE also decreased 
significantly (p<0.05) from 2.44% to 1.94% (Table 6).  

 
Table 6. Effect of treatments and ensiling time on ether extract of ensilage 

Ensiling 
(Days) 

Treatment Level of significance 

T0 T1 T2 T3 Mean T D T*D 

0 2.61±0.12 2.54±0.02 2.40±0.00 2.21±0.01 2.44e±0.04 

<.0001 <.0001 <.0001 

7 2.54±0.18 2.49±0.00 2.27±0.02 2.04±0.03 2.34d±0.06 
14 2.4±0.26 2.32±0.12 2.15±0.02 1.91±0.02 2.20c±0.11 
21 2.23±0.00 2.17±0.01 2.01±0.03 1.83±0.01 2.06b±0.01 
28 2.19±0.11 2.02±0.08 1.89±0.04 1.65±0.09 1.94a±0.08 

Mean 2.39d±0.13 2.26c±0.05 2.15b±0.02 1.91a±0.03  
*Means with different superscripts within row and column are significantly different (P<0.05). 
T0 = 0% CLD + 45%RSG + 5% molasses + 50% RS, T1 = 10% CLD + 35% RSG + 5% molasses + 50% RS, T2 = 20% CLD + 25% RSG + 5% molasses + 50% 
RS, T3 = 30% CLD + 15% RSG + 5% molasses + 50% RS; a, b,c, d values in the same row with different superscripts differ significantly (p< 0.05). 
 
Islam et al. and Panna et al. reported that the decline in 
EE content may be due to the ensiling process which 
enhanced microbial activities and led to the breakdown 
of lipids (Islam et al., 2018); (Panna et al., 2019). During 
the ensiling process, pH decreased which also resulted 
in a negative trend in lignin solubility contributing to 
lower EE content of ensilage (Khatun et al., 2015). 
Moreover, the addition of high-fibrous materials like 
rice straw and green grass was responsible for the 
decline in EE as these components contained lower lipid 
content (Yuan et al., 2016).  
 

Ash 
The Ash content of different treatments changed 
significantly (P < 0.05) with the increased amount of 
CLD and ensiling period (Table 2). The addition of CLD 
from 0% (T0) to 30% (T3) resulted in a significant 
(p<0.05) decrease in Ash content from 13.53% to 
11.24%. After 28 days of ensiling, a falling trend was 
also observed in Ash from 13.07% to 11.77% (Table 7). 
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Table 7. Effect of treatments and ensiling time on the ash of ensilage 
Ensiling 
(Days) 

Treatment Level of significance 

T0 T1 T2 T3 Mean T D T*D 

0 14.11±0.05 13.57±0.14 12.78±0.12 11.85±0.03 13.07e±0.08 

<.0001 <.0001 <.0001 

7 13.78±0.27 13.10±0.15 12.16±0.05 11.64±0.03 12.67d±0.13 
14 13.59±0.27 12.67±0.24 11.96±0.18 11.17±0.02 12.34c±0.18 
21 13.28±0.19 12.59±0.06 11.52±0.21 10.89±0.33 12.07b±0.19 
28 12.91±0.12 12.31±0.07 11.21±0.04 10.65±0.02 11.77a±0.06 

Mean 13.53d±0.23 12.84c±0.13 11.92b±0.12 11.24a±0.09  
*Means with different superscripts within row and column are significantly different (P<0.05). 
T0 = 0% CLD + 45%RSG + 5% molasses + 50% RS, T1 = 10% CLD + 35% RSG + 5% molasses + 50% RS, T2 = 20% CLD + 25% RSG + 5% molasses + 50% 
RS, T3 = 30% CLD + 15% RSG + 5% molasses + 50% RS; a, b,c, d values in the same row with different superscripts differ significantly (p< 0.05) 
 

The ensiling process enhanced the growth and activities 
of microbes which promoted the breakdown of fibrous 
materials, resulting in a reduction of ash content as 
organic matter is converted into microbial biomass 
(Islam et al., 2018). Al Rokayan et al. (1988) and 
Flachowsky and Hennig (1990) found that increasing the 
proportion of broiler droppings led to a linear increase 
in ash levels which contrasts with these findings.  
 

In vitro Organic Matter Digestibility of (IVOMD) Ensilage 
Table 2 showed that In vitro organic matter digestibility 
content increased significantly (p<0.05) based on the 
level of CLD and different ensiling periods. T3 produced 
the highest in vitro OMD content (55.57%), whereas T0 
had the lowest (53.16%). The ensiling period also 
increased the IVOMD content from 54.26% to 55.13% 
(Table 8)  

Table 8. Effect of treatments and ensiling time on organic matter digestibility (IVOMD) (%) of ensilage 
Ensiling 
(Days) 

Treatment Level of significance 

T0 T1 T2 T3 Mean T D T*D 

0 52.50±0.05 53.27±0.19 54.60±0.03 56.69±0.16 54.26b±0.11 

<.0001 <.0001 <.0001 

7 52.86±0.03 53.57±0.06 54.76±0.03 54.90±0.27 54.02a±0.09 
14 53.23±0.04 54.70±0.02 54.91±0.26 55.12±0.07 54.49c±0.09 
21 53.53±0.05 54.82±0.01 55.40±0.14 55.39±0.03 54.78d±0.05 
28 53.72±0.12 54.91±0.05 56.10±0.12 55.78±0.08 55.13e±0.09 

Mean 53.16a±0.06 54.25b±0.06 55.15c±0.11 55.57d±0.12  
*Means with different superscripts within row and column are significantly different (P<0.05)  
T0 = 0% CLD + 45%RSG + 5% molasses + 50% RS, T1 = 10% CLD + 35% RSG + 5% molasses + 50% RS, T2 = 20% CLD + 25% RSG + 5% molasses + 50% 
RS, T3 = 30% CLD + 15% RSG + 5% molasses + 50% RS; a, b,c, d values in the same row with different superscripts differ significantly (p< 0.05) 
 

The addition of CLD and molasses initiated 
fermentation, which decreased pH and promoted the 
growth of microbes. Microbes were responsible for the 
breakdown of nutrients which increased the organic 
matter digestibility (Panna et al., 2019; Islam et al., 
2018). The increasing trend of In vitro organic matter 
digestibility content was supported by Islam et al. 
(2018); Sarker et al. (2018) and Khatun et al. (2015). 
 

Metabolizable Energy content of ensilage  
Figure 2 illustrated the ensilage's metabolizable energy. 
Significant differences (p<0.05) were observed in the 
metabolizable energy (ME) content (MJ/Kg DM) of 
ensilage between the treatments. The ensilage with 
30% CLD (T3) produced the highest ME 9.22 MJ/Kg and 
T0 had the lowest ME 8.368 MJ/Kg after 28 days of 
ensiling. Sharmin et al. reported the same findings 
(Sharmin et al.,2020). 
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Figure 2 Metabolizable Energy (MJ/kg DM) of different treatments. 
 

T0 = 0% CLD + 45%RSG + 5% molasses + 50% RS, T1 = 10% CLD + 35% RSG + 5% molasses + 50% RS, T2 = 20% CLD + 25% RSG + 5% 
molasses + 50% RS, T3 = 30% CLD + 15% RSG + 5% molasses + 50% RS;  
 

Conclusion 

Among all treatments, T3 (30% CLD+ 15% RGG+ 5% 
molasses + 50% RS) produced a fungus-free, pleasant-
smelling, soft-textured ensilage after 28 days of 
ensiling. Also, T3 had the highest CP, ME, and in vitro 
organic matter digestibility (IVOMD) content. The 
findings demonstrated that the addition of caged layer 
droppings significantly improves the nutritional value of 
ensilage and could be an efficient option to preserve 
and convert CLD into a palatable and beneficial feed for 
cattle. It also improved the quality of RS and can be a 
nutrient-based alternative source of feed for ruminants. 
Therefore, considering all the physical and chemical 
parameters, T3 can be regarded as the best 
experimental output. Heavy metal analyses and In vivo 
animal trials weren’t done in this experiment, so further 
investigations are required to justify the present 
findings.  
 
Reference 

Alimi, N., Assani, A. S., Sanni Worogo, H., Baco, N. M., & Traoré, I. A., 
2024. Livestock feed resources used as alternatives during 
feed shortages and their impact on the environment and 
ruminant performance in West Africa: a systematic review. 
Frontiers in Veterinary Science, 11: 1352235. 

Alam, M. U., Rahman, M., Islam, M. A., Asaduzzaman, M., Sarker, S., 
Rousham, E., & Unicomb, L., 2019. Human exposure to 
antimicrobial resistance from poultry production: Assessing 
hygiene and waste-disposal practices in Bangladesh. 
International Journal of Hygiene and Environmental Health, 
222(8): 1068–1076.  
https://doi.org/10.1016/j.ijheh.2019.07.007 

Al-Rokayan, S. A., Naseer, Z., & Chaudhry, S. M., 1998. Nutritional 
quality and digestibility of sorghum-broiler litter silages. 
Animal Feed Science and Technology, 75(1): 65–73. 

Aquino, D. L., Barrio, A. D., Trach, N. X., Hai, N. T., Khang, D. N., Toan, 
N. T., & Hung, N. V. 2020. Rice straw-based fodder for 
ruminants. Handbook of Sustainable Livestock Systems. 
https://doi.org/10.1007/978-3-030-32373-8_7 

AOAC, 2004. Association of the Official Agricultural Chemists, Official 
methods of analysis. Washington, DC, pp. 1-34. 

Carvalho, B. F., Sales, G. F. C., Schwan, R. F., & Ávila, C. L. S., 2021. 
Criteria for lactic acid bacteria screening to enhance silage 
quality. Journal of Applied Microbiology, 130(2): 341–355. 

Davy, J., Doran, M., Macon, D., Karle, B., Nader, G., Ingram, R., 
Swanepoel, N., & Robinson, P. (2024). Improving the feeding 
value of rice straw. California Agriculture.  
https://doi.org/10.3733/001c.94527 

Elemam MB, Fadelelseed AM, Salih AM (2009) Growth performance, 
digestibility, N-balance and rumen fermentation of lambs fed 
different levels of deep-stack broiler litter. Res J Anim Vet Sci 
4:9–16. 

Feng, L., Du, T., & Li, Y. K., 2020. Change of COD and VFAs 
concentration during the sequential batch high-temperature 
anaerobic digestion of chicken manure and straw. Applied 
Ecology and Environmental Research.  
https://doi.org/10.15666/aeer/1804_48734882 

Flachowsky, G., & Hennig, A., 1990. Composition and digestibility of 
untreated and chemically treated animal excreta for 
ruminants—a review. Biological Wastes, 31(1): 17–36. 

Habib, M., Mahbubul, M., Ali, M. Y., & Apu, A. S., 2024. Present 
scenario of livestock breeding and management practices in 
the northern part of Bangladesh. Tropical and Subtropical 
Agroecosystems. https://doi.org/10.56369/tsaes.5243 

Haque, K. M. I., Islam, S., Khan, M. R. I., & Amin, M. R., 2022. 
Ruminant feed production and nutritional evaluation by 
ensiling rice straw, napier leftover, and rumen content. 
Advances in Animal and Veterinary Science, 10(2): 405–411. 

             https://doi.org/10.17582/journal.aavs/2022/10.2.405.411 
Higgins, B. T., Chaump, K., Wang, Q., Prasad, R., & Dey, P., 2021. 

Moisture content and aeration control mineral nutrient 
solubility in poultry litter. Journal of Environmental 
Management. 
https://doi.org/10.1016/j.jenvman.2021.113787 

Huque, K. S., Ram, N., & Sarker, S., 2014. Feeds and feeding of 
livestock in Bangladesh: Performance, constraints, and 

https://doi.org/10.1016/j.ijheh.2019.07.007
https://doi.org/10.1007/978-3-030-32373-8_7
https://doi.org/10.3733/001c.94527
https://doi.org/10.15666/aeer/1804_48734882
https://doi.org/10.56369/tsaes.5243
https://doi.org/10.17582/journal.aavs/2022/10.2.405.411
https://doi.org/10.1016/j.jenvman.2021.113787


Easmin et al. 

 

 183 

options forward. Bangladesh Journal of Animal Science. 
https://doi.org/10.3329/bjas.v43i1.19378 

Haque, Q. M. E., Amanullah, S. M., &amp; Islam, M. M. 2007. 
Introduction of forage crops with the existing cropping system 
of different agroecological zones of Bangladesh and its impact 
analysis. Progress Report. Anim. Production Division, BLRI 
(2005-06). 

HwangBo, J., Hong, E. C., Na, S. H., Yu, D. J., Kim, H. K., Park, M. N., 
Jung, K. C., Choo, H. J., Park, H. D., & Seo, O. S., 2009. A study 
on the amount and chemical compositions of excreta from 
laying hens. Korean Journal of Poultry Science. 

             https://doi.org/10.5536/kjps.2009.36.4.337 
Islam, O., Akter, S., Islam, A., Jamee, D. K., & Khan, R. I., 2018. 

Preparation of wastelage with poultry droppings and rice 
straw (Oryza sativa L.) as a cattle feed. Asian Journal of 
Medical and Biological Research.  
https://doi.org/10.3329/ajmbr.v4i3.38463 

Islam, S., Rahman, M. T., Rahman, S. M. E., & Khan, M. R. I., 2022. 
Impacts of COVID-19 pandemic on livestock industry and food 
security: A review. Asian Journal of Agriculture and Biology, 3: 
202104142. https://doi.org/10.35495/ajab.2021.04.142 

Islam, S., Kabir, A. K. M. A., & Khan, M. R. I., 2023. Fermentation of 
poultry manure for improving its quality and safety as 
ruminant feed. International Journal of Recycling of Organic 
Waste in Agriculture, 13(1).  
https://doi.org/10.57647/j.ijrowa.2024.1301.06 

Ibeawuchi, J. A., & Echumba, J. O. 2021. The effects of ensilage on the 
nutritive characteristics of poultry waste–carbohydrate 
mixture as livestock feed. Nigerian Journal of Animal 
Production, 23(1), 72–75.  
https://doi.org/10.51791/NJAP.V23I1.2165 

Jamee, M. D. K., Kabir, A., Islam, S. M. A., Hossain, M. M., & Khan, M. 
J., 2020. Preparation of wastelage using poultry droppings 
with maize stover and its nutrient content as ruminant feed. 
Bangladesh Journal of Animal Science.  
https://doi.org/10.3329/bjas.v48i2.46759 

Khan MT, Bhutto ZA, Raza SH, Saeed M, Arain MA, Arif M, Fazlani SA, 
et al. (2016) Supplementation of different level of deep 
stacked broiler litter as a source of total mixed ration on 
digestibility in sheep and their effects on growth 
performance. J World’s Poult Res 6(2): 73–83. 

Khatun, H., Khan, R. I., & Moniruzzaman, M., 2015. Preparation of 
wastelage with poultry droppings and oat forage (Avena 
sativa) as a feed for cattle. Journal of Environmental Science 
and Natural Resources.  
https://doi.org/10.3329/jesnr.v6i1.22072 

Kumbhar, B. R., Fulpagare, Y. G., & Anarase, S. A., 2003. Nutritional 
evaluation of commonly utilized forages in cattle. Indian 
Journal of Animal Nutrition. 

Kwaido, A. A., Saleh, S. A., & Nasiru, A. (2024). Composition of rice 
straw ensiled with urea and molasses at varying levels. 
Nigerian Journal of Animal Production, 1577–1580.  
https://doi.org/10.51791/njap.vi.7207 

Li, Y., Du, S., Sun, L., Cheng, Q., Hao, J., Lu, Q., Ge, G., & Wang, Z. 
2022. Effects of lactic acid bacteria and molasses additives on 
dynamic fermentation quality and microbial community of 
native grass silage. Frontiers in Microbiology. 

            https://doi.org/10.3389/fmicb.2022.830121 
Mu, L., Zhan, X., Hu, L., Chen, G., & Zhang, Z., 2021. Lactobacillus 

plantarum and molasses alter dynamic chemical composition, 
microbial community and aerobic stability of mixed 
(amaranth and rice straw) silage. Journal of the Science of 
Food and Agriculture. https://doi.org/10.1002/jsfa.11171 

Maity, S. B., Singh, K., Prabhu, G., & Das, N. S., 2020. Ethical use of 
cereal legume intercrop forages for feeding of sheep and 
pasture development. Agricultural Research Journal. 

Matsumura, Y., Suganuma, Y., Ichikawa, T., Kim, W., Nakashimada, Y., 
& Nishida, K., 2021. Reaction rate of hydrothermal ammonia 
production from chicken manure. ACS Omega.  

https://doi.org/10.1021/acsomega.1c03418 
Mson, R., & Sangodoyin, A. Y. 1995. Conservation and enrichment of 

forages by ensiling with poultry excreta. Communications in 
Soil Science and Plant Analysis. 

             https://doi.org/10.1080/00103629509369477 
Ng, C. W. C., Ismail, A. F., Zaini, M. M., & Fikri, J. M. N., 2020. 

Conversion of food waste via two-stage fermentation to 
controllable chicken feed nutrients by local isolated 
microorganism. International Journal of Recycling of Organic 
Waste in Agriculture, 9(1): 33–47.  
https://doi.org/10.30486/ijrowa.2020.671208 

Ngele, M., Adegbola, T., Bogoro, S., & Kalla, M., 2009. Rumen 
degradability and kinetic properties of urea and poultry litter 
treated rice straw. Emirates Journal of Food and Agriculture. 
https://doi.org/10.9755/ejfa.v21i1.5156 

Panna, S. J., Islam, S. M. A., Kabir, A., & Khan, M. R. I. 2019. 
Preparation and nutritional evaluation of wastelage using 
poultry droppings and napier grass. Bangladesh Journal of 
Animal Science. https://doi.org/10.3329/bjas.v48i1.44559 

Rahman, M. S., Jang, D. H., & Yu, C. J., 2017. Poultry industry of 
Bangladesh: entering a new phase. Korean Journal of 
Agricultural Science, 44(2): 272-282. 

             https://doi.org/10.7744/kjoas.20170027  
Razak, A. F., Mohamed, H. N., Abdullah, M. S., Sulaiman, M. S., Basri, 

S. N., Ting, U. H., & Razak, A. A. (2024). Waste agriculture 
material in animal feed trend evaluation: a bibliometric 
analysis. Journal of Tourism, Hospitality and Environment 
Management, 9(38), 242–258.   
https://doi.org/10.35631/jthem.938017 

Sarker, L. R., Khan, M. R. I., & Rahman, M. M., 2018. Ensiling of wet 
rice straw using biogas slurry and molasses in monsoon of 
Bangladesh. Journal of Experimental Food and Agriculture. 
https://doi.org/10.21767/2577-0594.100012 

Silalahi, H., Joris, L., & Fredriksz, S. (2023). PEMBUATAN KEBUN 
RUMPUT ODOT (Pennisetum Purpureum cv. Mott) SEBAGAI 
PAKAN HIJAU TERNAK RUMINANSIA DI DESA URAUR 
KECAMATAN KAIRATU KABUPATEN SERAM BAGIAN BARAT. 
Jurnal Pengabdian Kepada Masyarakat. 

            https://doi.org/10.30598/bakira.2023.4.1.07-14 
Sharmin, M. S., M. R. I. Khan, A. K. M. A. Kabir, M. Sharifuzzaman, S. 

M. A. Islam, &amp; S. Aktar. 2020. Preparation of Wastelage 
Using Poultry Droppings and Wet Rice Straw as a Cattle Feed. 
Journal of Bangladesh Agricultural University, 18(3): 651–659. 

Sultana R, Jamee DK, Islam S, Islam SMA, Amin MR, Khan MRI (2020) 
Preservation of wet rice straw using urea and molasses in 
monsoon of Bangladesh. J Fish Lives Vet 1 (2): 36–44.  
https://doi.org/10.18801/ijfee.010220.05 

Tiwari, S.P., Singh, U.B., &amp; Mehra, U.R. 1990. Urea-molasses 
mineral block: its preparation and use. Asian Livestock, 15. 

Usman, S. O., Ogbe, K. U., Oguche, J. U., Momoh, T. B., & Omale, S. 
(2019). Utilization of poultry waste as feed and 
supplementary feed for fish growth. Journal of Applied 
Sciences and Environmental Management, 23(4), 627–631. 

             https://doi.org/10.4314/JASEM.V23I4.8 
World Population Review. (n.d.). Rice production by country. World 

Population Review. Retrieved November 30, 2024, from 
https://worldpopulationreview.com/country-rankings/rice-
production-by-countr 

Yuan, X., Dong, Z., Desta, S. T., Wen, A., Zhu, X., Rong, T., & Shao, T., 
2016. Adding distiller's grains and molasses on fermentation 
quality of rice straw silages. Ciencia Rural. 
https://doi.org/10.1590/0103-8478cr20150851 

Zhao, J., Dong, Z., Li, J., Chen, L., Bai, Y., Jia, Y., & Shao, T., 2019. 
Effects of lactic acid bacteria and molasses on fermentation 
dynamics, structural and nonstructural carbohydrate 
composition and in vitro ruminal fermentation of rice straw 
silage. Asian-Australasian Journal of Animal Sciences. 
https://doi.org/10.5713/ajas.18.0543

 

https://doi.org/10.3329/bjas.v43i1.19378
https://doi.org/10.5536/kjps.2009.36.4.337
https://doi.org/10.3329/ajmbr.v4i3.38463
https://doi.org/10.35495/ajab.2021.04.142
https://doi.org/10.57647/j.ijrowa.2024.1301.06
https://doi.org/10.51791/NJAP.V23I1.2165
https://doi.org/10.3329/bjas.v48i2.46759
https://doi.org/10.3329/jesnr.v6i1.22072
https://doi.org/10.51791/njap.vi.7207
https://doi.org/10.3389/fmicb.2022.830121
https://doi.org/10.1002/jsfa.11171
https://doi.org/10.1021/acsomega.1c03418
https://doi.org/10.1080/00103629509369477
https://doi.org/10.30486/ijrowa.2020.671208
../../../../user/Downloads/.%20https:/doi.org/10.3329/bjas.v48i1.44559
https://doi.org/10.7744/kjoas.20170027
https://doi.org/10.35631/jthem.938017
https://doi.org/10.21767/2577-0594.100012
https://doi.org/10.30598/bakira.2023.4.1.07-14
https://doi.org/10.18801/ijfee.010220.05
https://doi.org/10.4314/JASEM.V23I4.8
https://worldpopulationreview.com/country-rankings/rice-production-by-countr
https://worldpopulationreview.com/country-rankings/rice-production-by-countr
https://doi.org/10.1590/0103-8478cr20150851
https://doi.org/10.5713/ajas.18.0543

