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ABSTRACT

Objective:	This	experiment	was	undertaken	to	assess	the	scope	and	cost-effectiveness	of	the	fer-
mented	corn	mixture	(FCM)-based	buffalo	fattening	approach	compared	to	urea	molasses	straw	
(UMS)	and	silage-based	approach.
Materials and Methods:	 A	 completely	 comparative	 randomized	 design	 experiment	 was	 con-
ducted	for	90	days	with	three	treatments	and	five	buffalo	bulls	 in	each.	UMS,	silage,	and	FCM	
roughage-based	fattening	diets	were	attributed	as	T1,	T2,	and	T3,	respectively.	Two	types	of	protein	
supplements,	i.e.,	Type	1	(Bangladesh	Livestock	Research	Institute-developed)	for	T1	and	T2	and	
Type	2	(prescribed	by	farmers)	for	T3	treatments,	were	used.	All	the	parameters	were	analyzed	
through	Statistical	Package	for	the	Social	Sciences,	20	software.
Results:	Dry	matter	intake	(kg,	%live	weight)	was	significantly	higher	in	T1	(2.65),	followed	by	T2	(2.34)	
and	T3	(2.00),	respectively.	The	crude	protein	intake,	digestible	crude	protein	intake,	and	digestible	
dry	matter	intake	(kg/d)	significantly	(p	<	0.05)	differed	between	T1	and	T3,	but	not	T2.	The	digest-
ibility	of	acid	detergent	fiber	(65.97)	was	significantly	higher	for	T3	than	T1	and	T2	(54.44	and	58.73,	
respectively).	Neutral	detergent	fiber	digestibility	of	T3	(70.35)	also	differed	(p	<	0.05)	with	T1	(60.97)	
but	not	T2	(64.78).	No	difference	was	observed	in	the	case	of	growth,	but	feed	conversion	ration	
was	found	to	be	significantly	(p <	0.05)	better	in	T2	(7.10)	than	T1	(8.35),	where	T3	(7.24)	was	neutral.	
The	significantly	(p	<	0.001)	highest	expense	[216.37	Bangladesh	taka	(BDT)/kg	gain]	was	required	
for	T1,	followed	by	T2	and	T3	(174.47	and	126.33	BDT/kg	gain,	respectively).	Net	profit	from	T3	and	
T2	(15,877	and	15,175	BDT,	respectively)	gained	significantly	(p	<	0.05)	higher	than	T1	(11,265	BDT).
Conclusion:	The	FCM-based	diet	was	suitable	and	cost-effective	as	a	buffalo	fattening	approach.
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Introduction 

Buffalo, a promising domestic animal, is a dedicated 
resource of potential meat production in South Asia. 
Considering the region of Asia, 79.74% of buffaloes are 
available in South Asian countries, and the remaining 
20.26% in other countries of Asia [1]. It is well known 
that buffalo farming is labor-intensive and cost-effective. 
Buffaloes have milk and meat-producing entities by origin, 
and if fed well at the growing stage, they are capable of 
producing supreme meat with efficient costing. They are 
remarkable for their ability to feed conversion with very 
low input. Even they utilize the straw or any kind of coarse 
fibrous feed suitably in their body by converting it in to 
quality meat [2].

In comparison, the observed daily weight gain and feed 
conversion ratio of buffalo are similar to cattle [3]. They 
are also appreciated for their disease resistance, flexible 
feeding, and well response in varietal farming conditions 
[4]. They performed excellently in the live weight gain 
(LWG) and the feed conversion ratio [5]. The main features 
of buffalo meat are that the meat is red, contains a high 
amount of protein but low fat and cholesterol with little 
marbling, the presence of expected meat texture, shows a 
capacity of emulsifying and water holding as well [6]. 

The type of buffalo in Bangladesh is indigenous, and 
the riverine type is prominent in number. In the east-
ern part of the country, swamp-type buffaloes are found. 
Surrounding the Indian border, the crossbred buffalo of 
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Murrah, Nili-Ravi, Surti, and Jaffrabadi are also available 
[7]. According to the data of DLS [8], 1.464 million buffa-
loes are available in Bangladesh. Bangladesh’s livestock 
production system is mainly based on small farming, with 
67.1% of total livestock [9], where they largely depend on 
insufficient livestock feed resources.

In most cases, livestock farmers mainly use poor quality 
straw or roughage as a basal diet because of its widespread 
availability and low cost [10]. Through simple dietary 
manipulations, the existing feed stuff can improve a lot, 
and numerous opportunities can be created in enhanc-
ing an animal’s performance. Just adding urea with straw 
at a certain amount, the crude protein content of straw 
increased by 2.8%–6.5% intently [11]. 

Urea-treated straw or urea molasses-treated straw is 
widely used in the country for fattening or dairying. In the 
field, it is proven as farmer-friendly and the most appro-
priate method for farmers from a fattening point of view 
[12]. Moreover, by using urea molasses-treated straw in 
many countries, farmers obtain better performance from 
ruminants than conventional feeding [13]. Because rumi-
nant animals have absolute potential to modify the dietary 
nitrogen (N) into a human’s consumable good quality pro-
tein like meat [14], besides this approach, making fodder 
palatable by ensiling and using it for fattening enterprises 
is also a common and popular technique. With moderate 
protein supplementation, good quality silage fodder could 
perform best in fattening enterprises [15,16]. 

Another modern technique is the total mixed ration 
(TMR), which is widely served for fattening or other live-
stock farming purposes. It is a complete mixture of rough-
age, grains, protein supplement, feed additives, vitamins, 
and minerals; actually, it consists of all types of feed ingre-
dients. It is proven that by using the TMR (the mixture of 
concentrate and forest grass), supplementation, dry mat-
ter (DM), protein, and energy intake of crossbred calves 
improved. TMR is used in case of intensive feeding. In 
1999, quality buffalo meat production from male buffalo 
was started in commercial feedlots by rearing them with 
intensive feeding [4]. At that time, yearling buffalo bulls 
were purchased from farmers and were fed a high energy 
and protein-rich diet for fattening for 4 months. During 
that period, the yearling buffalo bulls grew from 0.9 to 1.0 
kg/day at least and gave an impressive dressing percent-
age (DP) [17]. 

However, the modern approach of the present era is dif-
ferent from the previous fattening technique. Nowadays, in 
fattening feeding, the manipulation of roughage to concen-
trate ratio (R:C) is required and notably affects the weight 
gain and feed conversion efficiency of animals. Over time, 
this approach has changed a lot and has focused on increas-
ing more and more grain feeding. This trend is primarily 
followed in feedlot diets. A good weight gain is observed 

when feeding ration in a roughage:concentrate ratio (R:C) 
of = 25:75 with little risk. Although this ratio changes with 
different proportions by increasing concentrate (from R:C 
= 50:50 to R:C = 10:90), it will also be applicable [18]. The 
fact was that by increasing forage concentration in the diet 
the only intake of DM increased but did not reflect on the 
average daily gain (ADG) of animals, resulting in a high 
feed conversion ration (FCR) with low ADG [19]. 

However, the main constraint of no fattening or poor 
performance of buffalo bulls in most parts of Asia is the 
unavailability of adequate and available quality feed stuff. 
The rearing of buffaloes in this region depends on cereal 
straw (highly lignified) or grazing in low-quality pas-
ture land. They can harvest only a small amount of fer-
mentable protein, which is insufficient for their growth or 
even maintenance. Over the years, many buffalo fattening 
approaches have been invented and adopted to improve 
fattening diets and improve the degree of utilization. As 
a result, many types of buffalo fattening approaches exist 
in the field. Some of them are urea molasses straw (UMS)-
based, some silage or TMR, or any other roughage-based. 
Nowadays, in Bangladesh, fermented corn mixture (FCM) 
feed is used for fattening without measuring the actual 
efficacy. The time has come to identify the most suitable 
fattening approach, which can be run with a low cost and 
readily available resources. Thus, the present investiga-
tion was conducted to evaluate the scope and cost-effec-
tiveness of an FCM roughage-based diet for fattening the 
buffalo compared with the UMS and silage-based fattening 
approaches. 

Materials and Methods

The methodology of this experiment was approved by the 
Animal Experimentation Ethics Committee of Bangladesh 
Livestock Research Institute (BLRI) with an approval num-
ber BLRI/0011 (dated: 10 November 2020).

A completely randomized design (CRD) experiment 
was carried out at the BLRI for 90 days, including 7 days 
of conventional digestion trial, where 15 local growing 
river-type water buffalo bulls (2–3 years of age) were 
enshrined in three treatments having five animals each. 
All the animals were housed individually in separate pens 
and provided feed in two equal meals at 9:00 and 16:00 h. 
Before the feeding trial, animals were dewormed properly 
with anthelmintics (Levamesol BP 600 mg per bolus) and 
were maintained for 10 days for adjustment and for cal-
culating the DM requirements. Regarding roughage, UMS, 
silage, and FCM-based fattening diets were specified for 
T1, T2, and T3, respectively, and a comparative study was 
accomplished for exploring the best practice.

Two types of protein supplements were used for three 
treatments. BLRI-developed protein supplement formula 
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was selected as “Type 1” and used for UMS and silage-
based conventional fattening. A new formula of making 
protein supplement (Type 2) prescribed by farmers was 
used for FCM-based fattening practice. In the case of T1 and 
T2 treatments, based on the DM requirement of each ani-
mal, approximate 40% of the DM (1% of their body weight) 
was supplied as a protein supplement (Type 1), and the 
rest of the 60% (1.5% of their body weight) of the DM was 
provided as roughage. An additional amount of feed was 
provided as roughage if required. In the case of T3, based 
on the DM requirement of each animal, approximate 50% 
of the DM (1.25% of their body weight) was supplied as 
FCM, and 10% of the DM (0.25% of their body weight) was 
provided as a protein supplement (Type 2). The rest of the 
40% (1% of their body weight) required DM was provided 
as roughage. An additional amount of feed was provided 
as roughage if needed. UMS was used for T1 treatment and 
Napier silage was used for T2 and T3 treatments. UMS was 
made regularly according to the method of Huque and 
Chowdhury [20]. 

Napier (Packchong) fodder was ensiled in a trench 
silo for 21 days with ensuring anaerobic condition, and 
produced silage was used. Like silage, FCM is also made 
from corn powder, water, rice straw, molasses, and urea 
at 40%, 40%, 15%, 4%, and 1% proportion of combina-
tion, respectively. Type 1 protein supplement composed 
of broken wheat, wheat bran, khesari bran, soybean meal, 
dicalcium phosphate (DCP), limestone, salt, and vitamin–
mineral premix at 20%, 40%, 20%, 15%, 3%, 0.9%, 1%, 
and 0.1% level of inclusion, respectively, and Type 2 pro-
tein supplement composed of soy meal, corn powder, salt, 
DCP, and limestone at 50%, 35%, 5%, 5%, and 5% level of 
inclusion, respectively (Table 1). 

Animals were weighed at an interval of 10 days during 
the whole trial period. The DM, organic matter (OM), and 
crude protein (CP) content were determined following 
the Association of Official Analytical Chemist [21], and 
acid detergent fiber (ADF) content and neutral detergent 
fiber (NDF) content were determined according to the 

procedure described by Van Soest et al. [22]. The appar-
ent digestibility coefficients for DM, OM, CP, ADF, and 
NDF were calculated from a constituent’s dietary intake 
and the amount recovered in feces. The gross energy 
[GE; Megajoule (MJ)/kg DM] of feed samples was mea-
sured through an adiabatic bomb calorimeter (Model no. 
IKA*C5000). The DP of buffalo bulls was estimated as 53%, 
according to the report of Naveena and Kiran [23]. Growth 
performance, feed intake, digestibility of nutrients, FCR, 
and cost-net profit calculation were analyzed statistically 
using the analysis of variance of a CRD using the compared 
means with Statistical Package for the Social Sciences, 20 
software package. 

Results

The fresh biomass of UMS, Napier (Packchong) silage, 
FCM, and the concentrate mixture of Type 1 and 2 con-
tained 57.80%, 18.46%, 61.79%, 87.73%, and 89.18% DM, 
respectively (Table 2). Between two fresh roughages, crude 
protein (9.47% and 7.98% DM, respectively) and GE (20.63 
and 16.00 MJ/kg DM, respectively) were higher in UMS 
than Napier silage. On the contrary, CP percentage and GE 
of FCM were 15.91% DM and 24.13 MJ/kg DM, which was 
almost the standard of concentrate. The notable thing was 
that costing increased when CP and GE got higher [cost 
= 11.60, 6.50, and 14.71 Bangladesh taka (BDT)/kg DM, 
respectively]. Two types of concentrate showed the results 
differently, where more CP and GE were found along with 
the low cost. In Type 1 and 2 concentrate mixtures, 18.21 
and 22.92 (%DM) CP content and 16.48 and 24.26 volume 
of GE (MJ/kg DM) was found along with the expense of 
36.00 and 33.42 BDT/kg DM, respectively. The ADF con-
tent of UMS, Napier silage, FCM, and two types of concen-
trate were 42.82%, 59.06%, 15.18%, 14.53% and 10.65%, 
respectively, and NDF percentage was 67.24, 86.92, 49.54, 
31.34 and 30.18, respectively. Simultaneously, GE (MJ/
kg DM) of UMS, Napier silage, FCM, and two types of 
concentrate were 20.63, 16.00, 24.13, 16.48 and 24.26, 

Table 1. The	proportion	of	ingredients	of	protein	supplements	and	FCM.

Protein supplement; Type 1 (BLRI developed) Protein supplement; Type 2(Farmer’s practice) FCM

Ingredients Inclusion	level	(%) Ingredients Inclusion	level	(%) Ingredients Inclusion	level	(%)

Broken	wheat 20 Soy	meal 50 Corn	powder 40

Wheat	bran 40 Corn	powder 35 Water 40

Khesari	bran 20

Soybean	meal 15 Salt 5 Rice	straw 15

DCP 03

Limestone 0.9 DCP 5 Molasses 4

Common	salt 01

Premix 0.1 Limestone 5 Urea 1
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respectively. Another notable thing was that the lower 
amount of ADF-rich diets showed a higher GE production 
volume (Table 2). 

Based on the live weight percentage of animals, UMS-
based diet treatment ingested a much more significant 
percent (p < 0.001) of DM [2.65 kg of %live weight (LW)], 
followed by silage and FCM-based diets (2.34 and 2.00 kg of 
%LW, respectively). When total DM intake was diminished 
and differed significantly among the treatments, most of 
the other nutrient intake measurements showed the same 
trend keeping the highest value with UMS-based diet. The 
crude protein intake (CPI) (kg/day) differed significantly 
(p < 0.05) among the treatments, and T1 and T3 differed 
with each other (1.03 and 0.75 kg/day, respectively), but 
T2 (0.89 kg/day) did not differ with any of them. Then, the 
value of digestible CPI also differed in the same manner. 
Although the dry matter intake (DMI) did not show any 
significant difference among the treatments, digestible dry 
matter intake (DDMI) was found to be higher (5.18 kg/
day) with T1 and significantly differed (p < 0.05) with T3 
(3.98 kg/day), whereas T2 (4.57 kg/day) had no difference 
with others. In nutrient digestibility, no significant differ-
ence was observed with DM, OM, and CP digestibility. 

Because of the lower content of ADF in diets, the FCM-
based diet group showed significantly higher (p < 0.001) 
digestibility (65.97) than the silage and UMS-based diet 
group (58.73 and 54.44, respectively). The NDF digest-
ibility showed almost similar results with little difference, 
whereas the FCM-based diet group (70.35) significantly 
differed (p < 0.05) with UMS-based diet group (60.97), but 
silage-based diet group (64.78) did not differ significantly 
from any others. Before the experiment, the animals were 
distributed in groups as they had no initial live weight dif-
ference among the treatments. After 90 days of trial, again, 
the measurement of the final live weight and even ADG of 
animals did not perform differently among the treatments. 
Compared to other treatments, bulls of silage-based diet 
showed significant (p < 0.05) better feed conversion effi-
ciency. A significant difference was observed between 
silage (7.10) and UMS-based diet (8.35). There was no 
significant difference observed between FCM (7.24) and 
silage or FCM and UMS-based diet (Table 3). 

The cost of different diet types for per kg LWG of buf-
falo bulls was identified separately, and then all the results 
were accumulated, and the total cost involvement was 
determined. For making UMS and FCM, an extra cost was 
required, which reflects in results. Significantly (p < 0.001) 
lower costing was required for silage-based roughage 
(26.08 BDT/kg gain) than UMS (59.80 BDT/kg gain) and 
FCM-based roughage (59.80 BDT/kg gain). Since the FCM-
based diet group obtained a little amount of concentrate 

Table 3. Nutrient	intake,	digestibility,	growth,	and	FCR	estimation	
of	buffalo	bulls.

Parameters
Treatments SED Sig.

T1 T2 T3

DMI	(kg/day)	 8.07 7.12 6.15 0.50 NS

DMI	(kg;	%	LW) 2.65a 2.34b 2.00c 0.03 ***

OMI	(kg/day) 7.11 6.60 5.62 0.42 NS

CPI	(kg/day) 1.03a 0.89ac 0.75bc 0.06 *

ADFI	(kg/day) 2.49 2.75 2.43 0.19 NS

NDFI	(kg/day) 4.25 4.45 4.25 0.32 NS

DDMI	(kg/day) 5.18a 4.57ac 3.98bc 0.25 *

DOMI	(kg/day) 4.82 4.39 3.75 0.30 NS

DCPI	(kg/day) 0.69a 0.60ac 0.51bc 0.04 *

DM	digestibility 64.07 64.19 65.08 0.61 NS

OM	digestibility 67.72 66.49 66.96 0.59 NS

CP	digestibility. 66.62 66.87 67.79 0.64 NS

ADF	digestibility 54.44b 58.73b 65.97a 1.29 ***

NDF	digestibility 60.97b 64.78bc 70.35ac 1.54 *

Initial	LW(kg) 259.20 256.60 257.80 20.82 NS

Final	LW	(kg) 346.77 346.80 333.24 24.43 NS

ADG	(kg) 0.97 1.00 0.84 0.05 NS

FCR 8.35a 7.10bc 7.24ac 0.32 *

Means	within	columns	bearing	different	superscripts	differ	significantly.
NS	=	Non	significant;	DMI	=	Dry	matter	intake;	OMI	=	Organic	matter	intake;	
CPI	=	Crude	protein	Intake;	ADFI	=	Acid	detergent	fiber	intake;	NDFI	=	
Neutral	detergent	fiber	intake;	DDMI	=	Digestible	dry	matter	intake;	DOMI	
=	Digestible	organic	matter	intake;	DCPI	=	Digestible	crude	protein	Intake;	
ADG	=	Average	daily	gain;	FCR	=	Feed	conversion	ratio.
*p	<	0.05;	***p	<	0.001.

Table 2. The	chemical	composition	of	different	diets	and	their	costing.

Items
DM, % of fresh 

biomass

Chemical composition (%DM) GE (MJ/kg 
DM)

Cost (BDT/kg 
DM)OM CP ADF NDF

UMS 57.80 85.50 9.47 42.82 67.24 20.63 11.60

Napier	(packchong)	silage 18.46 93.00 7.98 59.06 86.92 16.00 6.50

Fermented	corn	mix. 61.79 91.51 15.91 15.18 49.54 24.13 14.71

Conc.	mix.	(Type	1) 87.73 92.25 18.21 14.53 31.34 16.48 36.00

Conc.	mix.	(Type	2) 89.18 83.34 22.92 10.65 30.18 24.26 33.42

DM	=	Dry	matter;	OM	=	Organic	matter;	CP	=	Crude	protein;	ADF	=	Acid	detergent	fiber;	NDF	=	Neutral	detergent	fiber;	GE	=	Gross	energy.
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than others, then very logically, the costing of protein sup-
plement of FCM-based treatment (27.20 BDT/kg gain) 
differed significantly (p < 0.001) with UMS and silage-
based treatments (114.8 and 111.2 BDT/kg gain). The 
roughage, concentrate, and refusal costs were combined 
and expressed as total feed cost, where a significant dif-
ference was observed (p < 0.001) among the treatments. 
The total feed costing was higher with the UMS-based diet 
group (181.37 BDT/kg gain), followed by the silage and 
FCM-based diet groups (141.46 and 91.35 BDT/ kg gain, 
respectively). After inclusion of management cost, the total 
costs per kg LWG showed similar results, whereas the cost-
ing of T1 was significantly (p < 0.001) higher (216.37 BDT/ 
kg gain), followed by T2 and T3 (174.47 and 126.33 BDT/
kg gain) (Table 4).

Total LWG of the whole experimental period was 87.57, 
90.20, and 75.44 kg (T1, T2, and T3, respectively). To gain 
these amounts of live weight, the feed cost for UMS-based 
diet group (15,754 BDT) was significantly (p < 0.001) 
higher than the silage and FCM-based diet group (12,750 
and 6,961 BDT, respectively). Again, after the inclusion 

of management cost, total cost showed a similar trend. 
Carcass weight was determined from total LWG, and esti-
mated the DP of T3 showed lower carcass weight (40 kg) 
than T1 and T2 (46.4 and 47.8, respectively). The carcass 
price was measured with 500 BDT/kg, and the cost of the 
non-carcass portion was measured with 150 BDT/kg (at 
30% of the carcass’ price). Everywhere, T3 showed the 
lower price of the carcass and non-carcass portions than 
other treatments. Then, the total selling price was fixed as 
30,169, 31,075, and 25,988 for UMS, silage, and FCM-based 
diet, respectively. At last, when net profit was observed, a 
more significant profit (p < 0.05) was obtained from FCM 
and silage-based diet groups (15,877 and 15,175 BDT, 
respectively) than UMS-based diet group (11,265 BDT) 
(Table 5). 

Discussion

The UMS was prepared following the guidelines of Huque 
and Chowdhury [20], and the result of this experiment 
found a resemblance with their study, wherein they found 

Table 4. Cost	(BDT)	involvement	in	different	diets	for	per	kg	LWG	of	buffalo	bulls.

Cost (BDT/per kg gain) Experimental diets

T1 T2 T3 SED Sig.

Roughage 59.80a	±	3.07 26.08b	±	0.88 59.80a	±	3.81 2.35 ***

Protein	supplement 114.8a	±	5.48 111.20a	±	7.28 27.20b	±	1.65 4.37 ***

Refusal 6.77a	±	0.80 4.20ac	±	0.71 4.18bc	±	0.74 0.61 *

Total	feed 181.37a	±	8.54 141.46b	±	8.59 91.35c	±	5.12 6.20 ***

Management 35.00	±	0.00 35.00	±	0.00 35.00	±	0.00 0.00 NS

All	Total 216.37a	±	8.54 176.46b	±	8.59 126.33c	±	5.12 6.20 ***

Means	within	columns	bearing	different	superscripts	differ	significantly.
*	=	p	<	0.05,	***	=	p	<	0.001,	NS	=	Non-significant.

Table 5. The	total	expenditure	of	different	experimental	diets	and	benefit	in	return.

Parameters T1 T2 T3 SED Sig.

LWG	(kg) 87.57	±	6.44 90.20	±	5.34 75.44	±	6.42 4.97 NS

Feed	cost	(BDT) 15,754a	±	964 12,750b	±	1,005 6,961c	±	842 767 ***

Management	cost 3,050	±	0.00 3,050	±	0.00 3,050	±	0.00 0.00 NS

Total	cost 18,904a	±	964 15,900b	±	1,005 10,111c	±	842 767 ***

Carcass	wt	(kg;	DP%	53) 46.40	±	3.47 47.80	±	2.73 40.00	±	3.39 2.62 NS

Price	of	the	carcass	(BDT	500) 23,207	±	1,709 23,904	±	1,416 19,991	±	1,700 1,318 NS

Price	of	the	edible/	non-edible	portion	
(at	30%	of	the	carcass	price;	BDT	150)

6,962	±	513 7,171	±	425 5,997	±	510 395 NS

Total	Selling	price	(BDT;	at	500) 30,169	±	2,221 31,075	±	1,840 25,988	±	2,210 1,713 NS

Net	profit	(BDT;	at	500) 11,265b	±	1,585 15,175a	±	1,400 15,877a	±	
1,472

1,215 *

Means	within	columns	bearing	different	superscripts	differ	significantly.
*p	<	0.05;	***p	<	0.001.
NS	=	Non-significant;	LWG	=	Live	weight	gain.
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10.00% CP and 40.60% ADF in UMS, and 9.47% CP and 
42.82% ADF were found in this study. The FCM-based 
diet technology has a lot of similarity to the TMR-based 
diet technology, which is practiced sporadically mainly in 
Bangladesh. So, it was required to find out the efficacy of 
this feeding technique. The FCM-based feeding technique 
was found somewhat similar to Hoque et al. [24]. The 
crude protein content of UMS, Napier silage, and concen-
trate; Type 1 and 2 (9.47%, 7.59%, 18.21% and 22.92% 
DM basis, respectively) were genuinely compatible with 
the results of Hoque et al. [24], where they got 10.06%, 
7.59%, and 22.65% DM (%DM basis) in urea-treated straw, 
green fodder, and concentrate, respectively. 

Burque et al. [25] obtained 10.41% crude protein in 
UMS, which is almost similar to this experiment’s result. 
The cattle fattening program conducted by Saha et al. [26] 
observed that the average DM and CP intake of native bulls 
was 4.75 and 0.53 kg/day. Their digestibility was 63.89% 
and 71.62%, respectively, under the UMS-based diet. In 
this experiment, by applying the same diet, DM and CP 
intake were 8.07 and 1.03 kg/day, double the previous 
experiment with 64.07% and 66.62% digestibility. The 
variations of feed intake might be happened because of 
species differences. In this regard, Terramoccia et al. [27] 
reported that the CP and protein-free DM degradation rate 
is better in buffalo than cattle. The difference in CPI (kg/
day) was observed among the treatments because of the 
amount of protein supplements. Bulls of FCM-based treat-
ment only received 0.25% of protein supplement of their 
body weight, whereas others received 1%. At the same 
time, UMS contained more protein than Napier silage. 

In a comparative experiment on crossbred cattle and 
buffalo, Lapitan et al. [28] found a higher DM and CP intake 
with buffalo fed Napier silage (6.73 and 0.66 kg/day, 
respectively), which is almost similar to the present study 
(7.12 and 0.89 kg/day, respectively). On the measure of 
percent live weight, DMI was higher in UMS-based diet, fol-
lowed by silage-based diet and FCM-based diet. This may 
happen for the palatability of UMS, as described by Sarwar 
et al. [29]. FCM, a maiden diet, may also influence the DMI 
kg/percent LW. However, it is observed that, by feeding 
ammonia-treated wheat straw, feed intake, its digestibil-
ity and milk production of buffaloes are increased [30]. 
There was a potent myth in South Asian buffalo farmers; 
they believe buffalo productivity may hamper silage feed-
ing [31]. But, in this experiment, no deleterious effect was 
observed by silage feeding. This statement was compatible 
with the study of Touqir et al. [32], where they found that 
the jamboo or mott grass silage could be used safely as an 
alternative to conventional grass without affecting nutri-
ent digestibility. This experiment observed that when any 
feed contained a low amount of ADF, it produced a high GE 
volume. This statement has drawn a coherence with Rasby 

et al. [33], where they mentioned that forage with low ADF 
concentrations is higher in energy. Although there were 
three treatments, two types of grasses were used in this 
study, and it revealed that, with the increment of digest-
ibility, the NDF intake increased, which is supported by the 
statement of Rasby et al. [33]. 

In the case of ADG of buffalo bulls, Naveena and Kiran 
[23] stated that, within the conventional farming system, 
buffalo bulls increased 0.39–0.54 kg/day in the Indian 
regional context. Lapitan et al. [28] stated that, in the 
Philippines, the crossbred water buffalo bulls gained up 
to 0.49 kg per day when they were fattened with high 
roughage diet (only 15% concentrate). In this experi-
ment, applying the fattening approach, it is observed that 
it is achievable with different diet types by 0.84–1.00 kg/
day of ADG. The result resembles Burque et al. [25] find-
ings, where they achieved a maximum of 0.91 kg LWG per 
day from fattened buffalo calve with straw-based ration 
in Pakistan. Cattle and the Brahman crossbred bulls also 
gained a similar bodyweight (0.95–0.98 kg/day) with con-
centrate-rich diets [34]. The best feed conversion ratio was 
found with Napier silage-based diet (7.10), but Lapitan et 
al. [28] observed much more FCR (14.8) with the same 
types of diet. 

However, the result of this experiment resembled the 
study of Rashid et al. [34], where Brahman crossbred 
bulls showed 6.76–7.04 FCR with different diets. In this 
experiment, the three treatment costs varied because 
of the difference in feed ingredients – making and pro-
cessing UMS and FCM tools more expensive than silage. 
Again, T3 received a low amount of concentrate because 
of little protein supplement allocation, which tools less 
costly than others. As a result, all total costs differed sig-
nificantly from each other. The DP (53%) was estimated 
following Naveena and Kiran’s [23] suggested standard, 
which was based on this sub-continent water buffalo. 
Another study stated that the DP of buffalo ranges from 
55.4 to 59.0 when reared with a moderate diet. At the 
same time, veal yields were observed to be 61%–64% 
[35]. Finally, in return, more expense of T1 also reflects 
in the net profit margin, whereas it was observed that the 
silage and FCM-based diet is more profitable (p < 0.05) 
than the UMS-based diet.

Conclusion

In the end, all the comparisons reflected that the FCM 
roughage-based diet could be used for buffalo fattening 
enterprises. Because of its performance in buffalo fat-
tening, there has a great scope to use this technique. The 
cost-effectiveness of this diet was also preferable. So, the 
FCM-based diet could be used as a suitable buffalo fatten-
ing approach. 
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List of Abbreviations 

FCM = Fermented corn straw, UMS = Urea molasses straw, 
LW = Live weight, DM = Dry matter, OM = Organic mat-
ter, CP = Crude protein, ADF = Acid detergent fiber, NDF = 
Neutral detergent fiber, GE = Gross energy, DMI = Dry mat-
ter intake, CPI = Crude protein intake, DDMI = Digestible 
dry matter intake, DCPI = Digestible crude protein intake, 
CPI = Crude protein intake, ADG = Average daily gain, FCR 
= Feed conversion ratio, BDT = Bangladesh taka, BLRI = 
Bangladesh livestock research institute, TMR = Total mixed 
ration, DCP = Dicalcium phosphate, LWG = Live weight 
gain, kg = Kilogram, MJ = Megajoule, R = Roughage, C = 
Concentrate, DP = Dressing percentage

Acknowledgment
This research was supervised by the Animal Production 

Research Division and the authority of the BLRI supported 
us enormously in carrying out this research.

Conflict of interest

According to the declaration of authors, they have no con-
flict of interest.

Authors’ contribution

The design of the study was made by Biplob Kumer Roy. 
He also contributed to manuscript preparation. Nazmul 
Huda drafted the manuscript, collected and interpreted all 
the data, and contributed to the design of the study. Nasrin 
Sultana took part in all the activities. 

References 
[1] Chakravarty AK. Strategies for genetic improvement of buffaloes 

through production of quality male germplasm in SAARC coun-
tries. Seminar paper presentation in “High Yielding Dairy Buffalo 
Breed Development in SAARC Countries, SAARC Agriculture 
Centre, BARC Complex, Farmgate, Dhaka, Bangladesh, 2013.

[2] Kandeepan G, Anjaneyulu ASR, Kondaiah N, Mendiratta SK, 
Lakshmanan V. Effect of age and gender on the processing char-
acteristics of buffalo meat. Meat Sci 2009; 83:10–4; https://doi.
org/10.1016/j.meatsci.2009.03.003

[3] Roy BK, Haque KS, Huda N. Comparative meat production perfor-
mance evaluation of buffalo with cattle at different ages. J Buffalo Sci 
2017; 6:66–73; https://doi.org/10.6000/1927-520X.2017.06.03.1

[4] Wanapat M, Kang SC. World buffalo production: challenges in meat 
and milk production, and mitigation of methane emission. Buffalo 
Bull 2013; 32:1–21; https://doi.org/10.3329/sja.v16i2.40257

[5] Fundora O, Quintana FO, Gonzalez ME. Performance and carcass 
composition in river buffaloes fed a mixture of star grass, natural 
pastures and native legumes. Cuban J Agric Sci 2004; 38:41–4.

[6] Kandeepan G, Mendiratta SK, Shukla V, Vishnuraj MR. Processing 
characteristics of buffalo meat-a review. J Meat Sci Technol 2013; 
1:01–11. 

[7] Huque QME, Borghese A. Production potentiality and perspec-
tive of buffalo in Bangladesh. In: Proc. 15th AAAP Animal Science 
Congress (Abstract), 26-30 November. Thailand, p 244, 2012.

[8] DLS. Annual report on livestock. Division of Livestock Statistics, 
Ministry of Fisheries and Livestock. Farmgate, Dhaka, Bangladesh, 
2015.

[9] Huque KS, Huda N. Agriculture census based dynamics of changes 
in livestock farming of Bangladesh-A review. Bangladesh J Anim Sci 
2016; 45(1):1–6; https://doi.org/10.3329/bjas.v45i1.27481

[10] Uddin MJ, Shahjalal M, Kabir F, Khan MH, Chowdhury SA. 
Beneficiary effect of feeding urea molasses treated straw on 
Buffalo cows in Bangladesh. J Biol Sci 2002; 2(6):384–5; http://
dx.doi.org/10.3923/jbs.2002.384.385

[11] Sethy K, Behera K, Sahoo N, Swain RK, Mishra SK, Parhi SS. Effect of 
urea treated paddy straw supplementation on the performance of 
crossbred cows. J Livest Sci 2016; 7:288–92.

[12] Simegnew T, Habtemariam A, Wondemeneh M, Molla H. 
Participatory evaluation and demonstration of urea treated rice 
straw and concentrate supplements on the fattening performance 
of oxen along the Rib-River, South Gondar, Amhara region, Ethiopia. 
Proceeding of the 9th Annual Amhara Regional Agricultural 
Research Institute Conference on Completed Socio economics and 
Agricultural Extension Directorate Completed Activity, Ethiopia, 
2014.

[13] Plaizer JCB, Nkya R, Shem MN, Urio NA, McBride BW. 
Supplementation of dairy cows with nitrogen molasses min-
eral blocks and molasses urea mix during the dry season. Asian-
Australas J Anim Sci 1999; 12:735–41; HYPERLINK “https://doi.
org/10.5713/ajas.1999.735”

[14] Schroeder GF, Titgemeyer EC. Interaction between protein and 
energy supply on protein utilization in growing cattle: a review. 
Livest Sci 2008; 114(1):1–10; https://doi.org/10.1016/j.
livsci.2007.12.008

[15] Randby AT, Norgaard P, Weisbjerg MR. Effect of increasing plant 
maturity in timothy-dominated grass silage on the performance 
of growing/finishing Norwegian Red bulls. Grass Forage Sci. 2010; 
65:273–86; https://doi.org/10.1111/j.1365-2494.2010.00745.x

[16] Pesonen M, Joki-Tokola E, Huuskonen A. The effect of silage spe-
cies, concentrate proportion and sugar beet pulp supplementation 
on the performance of growing and finishing crossbred bulls. Anim 
Prod Sci 2014; 54:1703–8; HYPERLINK “https://doi.org/10.1071/
AN14141” 

[17] Ranjan SK. Commercial production of buffalo meat with social 
agenda. Proceedings of 7th World Buffalo Congress, 20–23 Oct. 
Makat, Philippines, pp 1–7, 2004.

[18] Primary Industries Agriculture. Opportunity lot feeding of beef 
cattle chapter 6: the feedlot ration. Government of New South 
Wales, England, 2014.

[19] Loerch SC, Fluharty FL. Effects of corn processing, dietary rough-
age level and timing of roughage inclusion on performance 
of feedlot steers. J Anim Sci 1998; 76(3):681–5; https://doi.
org/10.2527/1998.763681x

[20] Huque KS, Chowdhury SA. Study on supplementing effects or feed-
ing system of molasses and urea on methane and microbial nitro-
gen production in the rumen and growth performance of bulls 
fed a straw diet. Asian-Australas J Anim Sci 1997; 10(1):35–46; 
https://doi.org/10.5713/ajas.1997.35

[21] AOAC. Official methods of analysis, centennial edition. Association 
of Official Analytical Chemist, Washington, DC, 2005.

[22] Van Soest PJ, Roberson JB, Lewis BA. Methods for dietary fiber, 
neutral detergent fiber and non-starch polysaccharides in relation 
to animal nutrition. J Dairy Sci 1991; 74:3583–97; https://doi.
org/10.3168/jds.S0022-0302(91)78551-2

[23] Naveena BM, Kiran M. Buffalo meat quality, composition and pro-
cessing characteristics: contribution to the global economy and 
nutritional security. Anim Front 2014; 4(4):18–24; https://doi.
org/10.2527/af.2014-0029

[24] Hoque E, Dutta TK, Chatterjee A, Satapath D. Effects of feed-
ing urea molasses treated straw based total mixed ration on 

https://doi.org/10.1016/j.meatsci.2009.03.003
https://doi.org/10.1016/j.meatsci.2009.03.003
https://doi.org/10.6000/1927-520X.2017.06.03.1
https://doi.org/10.3329/sja.v16i2.40257
https://doi.org/10.3329/bjas.v45i1.27481
http://dx.doi.org/10.3923/jbs.2002.384.385
http://dx.doi.org/10.3923/jbs.2002.384.385
https://doi.org/10.5713/ajas.1999.735
https://doi.org/10.5713/ajas.1999.735
https://doi.org/10.1016/j.livsci.2007.12.008
https://doi.org/10.1016/j.livsci.2007.12.008
https://doi.org/10.1111/j.1365-2494.2010.00745.x
https://doi.org/10.1071/AN14141
https://doi.org/10.1071/AN14141
https://doi.org/10.2527/1998.763681x
https://doi.org/10.2527/1998.763681x
https://doi.org/10.5713/ajas.1997.35
https://doi.org/10.3168/jds.S0022-0302(91)78551-2
https://doi.org/10.3168/jds.S0022-0302(91)78551-2
https://doi.org/10.2527/af.2014-0029
https://doi.org/10.2527/af.2014-0029


http://bdvets.org/javar/	 	 202Roy et al./ J. Adv. Vet. Anim. Res., 8(2): 195–202, June 2021

growth performance in cross bred Calves. Int J Chem Stud 2019; 
7(1):1581–4.

[25] Burque AR, Abdullah M, Babar ME, Javed K, Nawaz H. Effect of urea 
feeding on feed intake and performance of male buffalo calves. J 
Anim Plant Sci 2008; 18(1):1–6.

[26] Saha NG, Akter QS, Chowdhury MRH, Tareq KMA, Fouzder SK. 
Effect of urea molasses straw on beef fattening at rural areas in 
Chattogram district. Int J Nat Soc Sci 2018; 5(3):09–15.

[27] Terramoccia S, Bartocci S, Amici A, Martillotti F. Protein and 
protein-free dry matter rumen degradability in buffalo, cattle 
and sheep fed diets with different forage to concentrate ratios. 
Livest Prod Sci 2000; 65:185–95; https://doi.org/10.1016/
S0301-6226%2899%2900155-4

[28] Lapitan RM, Del-Barrio AN, Katsube O, Ban-Tokuda T, Orden EA, 
Robles AY, et al. Comparison of fattening performance in Brahman 
grade cattle (Bos indicus) and crossbred water buffalo (Bubalus 
bubalis) fed on high roughage diet. Anim Sci J 2008; 79:76–82; 
https://doi.org/10.1111/j.1740-0929.2007.00500.x

[29] Nisa M, Sarwar M, Khan MA. Influence of ad libitum feeding of urea 
treated wheat straw with or without corn steep liquor on intake, 
in situ digestion kinetics, nitrogen metabolism, and nutrient 
digestion in Nili-Ravi buffalo bulls. Crop Pasture Pasture Sci 2004; 
55(2):235–41; https://doi.org/10.1071/AR02236

[30] Sarwar M, Khan MA, Nisa M, Touqir NA. Influence of berseem 
and lucerne silages on feed intake, nutrient digestibility and milk 
yield in lactating Nili buffaloes. Asian-Australas J Anim Sci 2005; 
18:475–8; https://doi.org/10.5713/ajas.2005.475

[31] Khan MA, Sarwar M, Nisa M, Iqbal Z, Khan MS, Lee WS, et al. 
Chemical composition, in situ digestion kinetics and feeding value 
of grass (Avena sativa) ensiled with molasses for Nili Ravi buffa-
loes. Asian-Australas J Anim Sci 2006; 19:1127–36. https://doi.
org/10.5713/ajas.2006.1127

[32] Touqir NA, Khan MA, Sarwar M, Nisa M, Ali CS, Lee WS, et al. 
Feeding value of jambo grass silage and mott grass silage for lac-
tating Nili buffaloes. Asian-Australas J Anim Sci 2007; 20:523–8; 
https://doi.org/10.5713/ajas.2007.523

[33] Rasby RJ, Kononoff PJ, Anderson BE. Understanding and using a 
feed analysis report. nebguide, University of Nebraska-Linkon 
Extension, Institute of Agriculture and Natural Resources. USA.; p 
G1892, 2008. ; https://doi.org/10.17265/2161-6256/2015.04.007

[34] Rashid MM, Huque KS, Hoque MA, Sarker NR, Bhuiyan AKFH. Effect 
of concentrate to roughage ratio on cost effective growth perfor-
mance of Brahman crossbred calves. J Agric Sci Technol 2015; 
5(4):286–95; https://doi.org/10.17265/2161-6256/2015.04.007

[35] Bhat PN, Lakshmanan V. The buffalo meat industry in India. An 
over view. In: Buffalo Prod. Health. 1st edition. ICAR, New Delhi 
India, pp 185–214, 1998.

https://doi.org/10.1016/S0301-6226%2899%2900155-4
https://doi.org/10.1016/S0301-6226%2899%2900155-4
https://doi.org/10.1111/j.1740-0929.2007.00500.x
https://doi.org/10.1071/AR02236
https://doi.org/10.5713/ajas.2005.475
https://doi.org/10.5713/ajas.2006.1127
https://doi.org/10.5713/ajas.2006.1127
https://doi.org/10.5713/ajas.2007.523
https://doi.org/10.17265/2161-6256/2015.04.007
https://doi.org/10.17265/2161-6256/2015.04.007

