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ABSTRACT

The experiment was conducted to study the effect of treatment of rice straw with urea and a urease contain-
ing midden soil on the chemical composition of treated rice straw, feed intake of the animals, nutrients di-
gestibility, body weight gain, feed conversion efficiency and overall economy of feeding for a period of 105
days. Twelve indigenous growing cattle (live weight 130.00+1.67 kg) were selected and divided into four
groups having three animalsin each group. The animals received 3.0% urea + 2.0% midden soil treated rice
straw (group A), 3.0% urea + 3.0% midden soil treated rice straw (group B), 3.0% urea + 4.0% midden soil
treated rice straw (group C) and 3.0% urea + 5.0% midden soil treated rice straw (group D). In addition, all
the animals were supplied with 2 kg green grass, 450 g concentrate mixture and 40 g salt per 100 kg body
weight. Treatment of rice straw with 3.0% urea+ 2.0% midden soil lead to an increase in crude protein con-
tent from 3.30 to 7.08%, which was further increased by 7.40, 7.90 and 8.14% if treated with 3.0% urea +
3.0% midden soil, 3.0% urea + 4.0% midden soil and 3.0% urea + 5.0% midden soil, respectively. The total
live weight gain by the end of the experimental period (105 days) was 39.00, 42.50, 46.50 and 49.00 kg for
groups A, B, C and D respectively. The addition of 5.0% midden soil as a urease source with 3.0% urea (D)
treated rice straw not only significantly (P<0.01) increased the coefficient of digestibility of dry matter
(DM), crude protein (CP), crude fibre (CF), ether extracts (EE) and nitrogen free extract (NFE), but also
significantly (P<0.05) increased the coefficient of digestibility of (OM) compared to treatment of rice straw
with 3.0% urea + 4.0% midden soil (C), 3.0% urea + 3.0% midden soil (B) or 3.0% urea + 2.0% midden
soil (A). Digestible organic matter (DOM), digestible crude protein (DCP), digestible crude fibre (DCF),
digestible nitrogen free extract (DNFE) and total digestible nutrients (TDN) contents were significantly
(P<0.01) higher in diet D, compared to diets A, B and C. Tota profit of meat production in group D was
significantly higher (P<0.01) thanin groups A, B and C.

LA [01:105] indigenous growing cattle, midden soil, rice straw, urea and urease.

productivity of these animals is very low due to the short-

INTRODUCTION

Total Livestock population in Bangladesh is estimated as
24.0 million cattle, 0.83 million buffaloes, 34 million goats,
1.10 million sheep (FAO, 2009). These large populations
are providing animal protein in the form of meat and milk
to mitigate protein deficiency of the nation. However, the

age of feedsin both quantity as well as quality. Rice straw
is one of the major sources of roughages for ruminants in
the tropics (Wanapat et al. 2009). But rice straw has a very
low content in fermentable carbohydrate, along with low
protein, unbalanced mineral and vitamin content while it's
high in cellulose, hemicellulose and lignin and silica con-
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tent results in low voluntary intake and low digestibility of
nutrients therefore limiting the ruminal microbial functions.
Treatment with nitrogen sources, whether the chemical or
physical treatment, may improve the utilization of low qual-
ity roughages (McDonald et al. 2002). Urea treatment im-
proves feed intake (Mahr-un-Nisa et al. 2004), digestibility
of organic matter (Dolberg et al. 1981) and protein content
of treated straw (Doyle et al. 1986). Urea treatment requires
3-4 weeks for proper hydrolysis of urea, which is time con-
suming. Jayasuriya and Pearce (1983) reported that treat-
ment time could be successfully reduced from 2-3 weeks to
5 days by incorporating a source for urease enzyme at the
time of application of the urea solution. Addition of urease
has been reported to hasten the process of conversion of
urea into ammonia (Munoze et al. 1991). In general urease
enzyme catalyses the initial hydrolysis of urea to ammo-
nium carbonates which decomposes to release ammonium
ions (NH",). Midden soil is a good source of urease en-
zyme, which isfound in lower part of the cowdung pit, use-
able to the farmers at free of cost. The research work was
undertaken to assess the upgrade of the nutritive value of
rice straw by process of treating with urea and urease con-
taining midden soil and its effects on growth performance
of indigenous growing cattle.

MATERIALS AND METHODS

Collection of feed ingredients and processing

Rice straw was purchased from a local farmer for the ex-
perimental purpose. Rice polish, mustard oil cake, dical-
cium phosphate and salt were purchased from a local mar-
ket. Green grasses were cultivated in the fodder plot. Rice
straw was chopped at a particle size of 4 to 6 cm prior to
treatment. Midden soil was collected from different sides of
the cowdung pit, mixed properly, dried in the sun; the com-
posite sample was ground by an automatic grinder and pre-
served. Mustard oil cake was also ground with the help of a
mechanical grinder. Commercial fertilizer grade granulated
urea (NH,-CO-NH,, 43% N) was purchased prior to treat-
ment.

Treatment of rice straw

Ten (10) kg of rice straw was spreaded on a clean concrete
floor. Then commercia urea at the rate of 3.0% (on straw
DM basis) was dissolved in 10 litres of water. The urea
solution was sprayed throughout the chopped straw with a
hand garden sprayer and the straw was mixed properly to
achieve uniform wetting by the hand. Thereafter, finely
ground midden soil was hand-sprayed to straw according to
treatments (2.0%, 3.0%, 4.0% and 5.0% respectively in
treatments A; B, C and D) and mixed manually as evenly as
possible.
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In this way, the total quantity of straw was mixed with
urea solution and midden soil. Treated straw were kept into
asilo pit, squeezed sufficiently to expel excess air and cov-
ered by double layer polythene sheet to ensure anaerobic
condition. This preserved straw was kept for 7 days before
feeding to the animals of group A.

Experimental design and dietary treatments

Twelve indigenous growing cattle with an average body
weight of 130.00 = 1.67 kg were selected for this study
following randomized block design (RBD). The animals of
group A received 3.0% urea + 2.0% midden soil treated
ensiled straw, group B received 3.0% urea + 3.0% midden
soil treated ensiled straw, group C received 3.0% urea +
4.0% midden soil treated ensiled straw and group D re-
ceived 3.0% urea + 5.0% midden soil treated ensiled straw.
Animals were supplied with treated rice straw ad libitum, 2
kg green grass and 450 g of concentrate mixture (whererice
polish and mustard oil cake were mixed in 1:1 ratio) per
100 kg live weight of animal; dicalcium phosphate was
given at 10 g/ 100 kg body weight. Salt was supplied to the
animal at 40 g / 100 kg body weight per day. The ration
was adjusted weekly with the increase of body weight of
the animals.

Management of animals

Experimented animals were housed in a clean, hygienic and
well-ventilated face out stanchion barn. Animals were
cleaned and served bath regularly and proper care was tak-
en to prevent injuries or diseases. The experimental diet
was supplied to all the animals twice daily and the left over
was weighed in the following morning before offering feed.
The animals were weighed individually at the beginning of
the experiment for three consecutive days and the average
weight was taken as the initial body weight; the animals
were also weighed weekly prior to feeding through out the
experimental period of 105 days.

Metabolic trial

At the middle of the feeding trial, a conventional metabolic
assay was conducted for a period of 7 days to know the
digestibility of feed nutrients and balance of nitrogen. Dur-
ing the trial period daily feed intake, faeces voided and
urine excreted were recorded individually. From the daily
ration of the different animal” groups a sub samples of feed
was also collected regularly for the analysis of proximate
components. About 10% of the every day well mixed faeces
of each animal were collected, sun dried and stored in poly-
thene bags. At the end of the collection period the sun dried
faeces were composite together and then ground in 1 mm
seve, which was used for the analysis of proximate compo-
nents, except for two components (DM and CP) that were de-
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termined from fresh faeces. Total amount of urine excreted
by each anima was collected and 10% sample was kept in
the plastic labeled bottle and preserved in a refrigerator for
N determination.

Chemical analysis

Chemical analysis for crude protein (CP), crude fiber (CF),
ether extract (EE), Ash and nitrogen free extract (NFE)
were done with the correspondents samples of feed, left-
over and faeces, following the AOAC (2004).

Statistical analysis

Data were analyzed using the "MSTAT" datistical pro-
gramme to compute analysis of variation (ANOVA) for a
randomized block design (RBD) and the mean values with
standard error deviation (SED) were recorded. The Dun-
can's multiple range test (DMRT) was also done for differ-
ent parameter to compare the treatment means.

RESULTS AND DISCUSSION

Chemical composition of feed ingredients

The initia rice straw content in crude protein was 3.30%; it
was increased into 7.08% by treatment with 3.0% urea +
2.0% midden soil (ensiled) and to 7.40% with 3.0 %urea +
3.0 % midden soil treated rice straw (ensiled) (Table 1).
The value was further increased by addition of 4.0% or 5%
midden soil at the time of urea addition, into 7.90% and
8.14% respectively. Khan et al. (1999) describes the in-
creased in the rate of urea hydrolysis and crude protein con-
tent of treated straw with the addition of urease sources. Un-
treated rice straw contains 36.10% CF, which was de-
creased by treatment with 3.0% urea with 2.0% midden soil
(34.90%). The value has been further decreased by addition
of the urease source to 33.80% with addition of 3.0% mid-
den soil (B), to 33.60% with the addition of 4.0% midden
soil (C) and to 32.80% with the addition of 5.0% midden
soil (D). These results showed that the inclusion of in-
creased level of midden soil with urea treated rice straw
reduced the CF content.

According to Goto (1995) addition of urease at the time
of urea (ammonia) treatment act on roughages by cleaving
ester linkages between cell wall polymers. The use of 2.0,
3.0, 4.0 and 5.0% midden soil as a source of urease enzyme
in urea treated rice straw helped to reduce the CF% in ex-
perimental diets A, B, C and D, by increasing cell wall po-
rosity, making polysaccharides more available to enzymatic
hydrolysis. The ether extract (EE) content was higher in
3.0% urea + 4.0% midden soil (2.10%) and 3.0% urea +
5.0% midden soil (2.20%) treated straw, against 1.25% of
the untreated rice straw because additives used in urea
treated rice straw contains high EE.
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Untreated rice straw contained 44.33% NFE, while its
content was lower in groups A, B, C and D (40.94%,
41.66%, 41.28% and 41.71%, respectively). Rice straw
content in ashes was lower (15.02%) compared to treated
rice straws. 15.06%, 15.09%, 15.12% and 15.15% in the
treatments with 3.0% urea + 2.0% midden soil, 3.0% urea +
3.0% midden sail, 3.0% urea + 4.0% midden soil and 3.0%
urea + 5.0% midden soil, respectively.

Feed and nutrient Intake

In the 105 days of the experimental period, the total feed
(DM basis) consumption by growing bull calves was
413.75, 424.00, 430.13 and 432.13 kg for diet A, diet B,
diet C and diet D respectively (Table 2). Animal receiving
3.0%, 4.0% and 5.0% midden soil as a source of urease
with urea (Groups B, C and D) consumed more total DM
than group A (2.0% midden soil). The DM intake was sig-
nificant different (P<0.01) among the groups. DM intake
per 100 kg live weight was 3.08, 3.12, 3.15 and 3.20 kg for
treatment gropus A, B, C and D respectively. Khan et al.
(1999) also reported a 14.2% higher DM intake in urea +
soybean treated straw compared with untreated rice straw.
The total CP intake in the experimentd period in groups A, B,
C and D was respectively 33.50, 34.62, 35.83 and 37.11 kg
(Table 2). Thetotal CP intake in D group animals was signifi-
cantly higher (P<0.01) than for those receiving the diet A, B or
C, suggesting that CP intake increased with the addition of
increased level of urease enzyme (midden soil). Likewise,
Narayan et al. (2004) found a higher CP intake in urea treated
straw diets. The total organic matter intake by the animalsin
groups A, B, C and D was 289.07, 295.43, 298.82 and
306.19 kg respectively; the differences among groups were
statistically significant (P<0.01).

Live weight gain and feed conversion efficiency

The experiment was conducted for 105 days to observe the
growth performance of the animal because the age of the
animal was about 1.0-1.5 year and the health condition of
the animal was good. No disease was diagnosed during the
experimental period. The total live weight gain for bull
calvesfed diets A, B, C and D was 39.00, 42.50, 46.50 and
49.00 kg, respectively (Table 2). The live weight gain of
animals was significantly different between the groups
(P<0.01). Average daily live weight gains differed signifi-
cantly (P<0.01) in animals fed different diets: respectively
0.372, 0.405, 0.443 and 0.467 kg for the diet A, B, Cand D.
Similar findings were reported by Nguyen-Xuan-Trach
(2004) who found a faster live weight gain in cattle fed on
urea treated straw compared to those raised on untreated
straw. The feed conversion efficiency in diets A, B, Cand D
was 10.60, 9.97, 9.25 and 8.81 respectively, the differences
being highly significant among the groups (P<0.01).
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[IELs) 25 Chemical composition of diets and feed ingredients (9/100 g DM)

Composition (g/100 g DM)

Feed Ingredients DM g/100 g
oM CP CF EE NFE Ash
Rice straw 88.70 84.98 3.30 36.10 125 44.33 15.02
3.0% urea + 2.0% midden soil treated rice straw (ensiling) 47.93 84.94 7.08 34.90 2.02 40.94 15.06
3.0 %urea + 3.0 % midden soil treated rice straw (ensiling) 48.27 84.91 7.40 33.80 2.05 41.66 15.09
3.0% urea + 4.0 % midden soil treated straw (ensiling) 48.28 84.88 7.90 33.60 2.10 41.28 15.12
3.0% urea + 5.0% midden soil treated straw (ensiling) 48.45 84.85 8.14 32.80 2.20 41.71 15.15
Green grass 20.75 88.26 9.28 30.40 2.20 46.38 11.74
Concentrate mixture 91.73 87.29 17.15 9.16 11.89 49.09 12.71
Urea 96.12 264.00 -
Midden soil 89.97 2.78 59.39
OM: organic matter; CP: crude protein; CF: crudefibre; EE: ether extracts and NFE: nitrogen free extract.
Feed and nutrient intake and growth performance of growing cattle fed different experimental diets
Parameters Diets SED . Le_v.e |of
A B C D significance
Initial live weight (kg) 130.00 131.67 130.83 129.00 4.57 NS
Final live weight (kg) 169.00° 174.17° 177.33* 178.00° 5.07 *x
Total live weight gain (kg) 39.00° 42.50b° 46.50% 49.00° 1.22 *x
Daily live weight gain (kg) 0.372° 0.405™ 0.443* 0.467° 0.01 **
Total DM intake (kg) 413.75° 424.0° 430.13° 432.13° 513 o
Average DM intake (kg/d) 3.94° 4.04% 4.10% 4128 0.05 *
Daily DM intake (kg/100 kg BW) 3.08° 3.12° 3.15° 3.20° 0.08 *x
Total CP intake (kg) 33.50° 34.62™ 35.83* 37.11% 0.59 **
Average CP intake (kg/d) 0.32 0.33% 0.34% 0.35° 0.01 *
Total OM intake (kg) 289.07° 29543 298.82° 306.19% 7.73 >
Average OM intake (kg/d) 2.75 281 2.85 2.92 0.07 NS
Feed conversion efficiency (kg DMI/kg LWG) 10.60° 9.97° 9.25° 8.81° 0.21 *x
Protein conversion efficiency (kg CP/kg LWG) 0.86° 0.82% 0.77° 0.75° 0.01 o

A: 3.0% urea + 2.0% midden soil treated rice straw (ensiled); B: 3.0% urea + 3.0% midden soil treated rice straw (ensiled); C: 3.0% urea + 4.0% midden soil treated straw (en-

siled) and D: 3.0% urea + 5.0% midden soil treated straw (ensiled).

The means within the same row with at least one common letter, do not have significant difference (P>0.05).

SED: standard error deviation and NS: non significant.
* (P<0.05) and ** (P<0.01).

DMI: dry matter intake; OM: organic matter; CP: crude protein and LWG: live weight gain.

Moreover, the results indicated that feed conversion effi-
ciency was increased by the addition of 4.0% midden soil (C)
and 5.0% midden soil (D) with 3.0% urea treated rice straw.
Animals receiving C and D diet were more efficient in con-
verting feed into live weight gain; this might be due to the
higher digestibility of nutrients and nutritive values of diets
in group C and D animals by the addition of higher doses of
urease enzyme source (midden soil) at the time of straw
treatment with urea.

Apparent digestibility of nutrients and nutritive values
The apparent digestibility of different nutrients and nutri-
tive values are shown in Table 3. The DM digestibility in
the diet D (68.73%) was significantly higher (P<0.01) in
comparison to that of diet C (66.46%), diet B (65.16%) or
diet A (62.47%). Bae et al. (1988) also found higher DM
digestibilities in cattle fed rice straw supplemented with
soya-urease than in the untreated control group. The or-
ganic matter (OM) digestibility in diet C and D was signifi-
cantly higher (P<0.05) than in diets A or B.
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This may be associated to the ability of the midden soil
urease enzyme to accelerate the release of ammonia from
urea and therefore increased the availability of organic mat-
ter. Wanapat et al. (1984) observed that the OM digestibil-
ity of barley straw increased from 52.0% to 59.0% when
small amount of soybean for a source of urease enzyme was
added, at time of treatment.

The CP digestibility of the diets was 57.44, 61.63, 63.45
and 64.80% in treatments A, B, C and D respectively; CP
digestibility was significantly higher (P<0.01) in group D
compared to group A, B and C. Addition of 5.0% midden
soil to the urea solution may helped to hydrolyze the urea
improving the digestibility by the animals in these groups.
Such positive result on CP digestibility support evidences
that the associative effects of small quantities of supple-
ment, such as minerals or proteins, enhance rumen fermen-
tation leading to increased intake and digestibility. Signifi-
cantly higher (P<0.01) CF digestibility was found in diet D
(68.29%) compared to diet C (66.11%), B (65.19%) or A
(64.02%).
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=) E Apparent digestibility and nutritive value different diets

Parameters Diets SED .Le_v.e |of
A B C D significance
Nutrient digestibility (%)
Dry matter (DM) 62.47° 65.16° 66.46° 68.73% 1.64 o
Organic matter (OM) 50.79" 55.48° 59.95° 61.45° 1.20 *
Crude protein (CP) 57.44° 61.63° 63.45% 64.80° 237 *
Crude fibre (CF) 64.02° 65.19° 66.11* 68.29° 1.76 Lk
Ether extract(EE) 70.71° 73.25% 74.01% 75.00% 1.70 o
Nitrogen free extract (NFE) 46.01° 48.38™ 50.18% 50.70° 1.09 *
Nutritive value (%)

Digestible CP 6.41° 6.95° 7.26° 747 0.28 Lk
Digestible CF 15.89° 15.94% 16.12° 16.47% 0.42 o
Digestible EE 5.45 5.65 573 5.83 0.13 NS
Digestible NFE 19.83° 20.99™ 21.74* 23.05° 0.50 o
Digestible OM 47.59° 4955 50.86" 52.82° 0.80 Lk
Total digestible nutrients 54.40° 56.62> 58.02% 60.11% 0.91 o

A: 3.0% urea + 2.0% midden soil treated rice straw (ensiled); B: 3.0% urea + 3.0% midden soil treated rice straw (ensiled); C: 3.0% urea + 4.0% midden soil treated straw (ensiled)

and D: 3.0% urea + 5.0% midden soil treated straw (ensiled).

The means within the same row with at least one common letter, do not have significant difference (P>0.05).

SED: standard error deviation and NS: non significant.
* (P<0.05) and ** (P<0.01).

This could be due to the positive impact of urease en-
zyme from midden soil in releasing higher amount of am-
monia that by penetrating the cell wall, softens it resulting
in an easy access of rumen microbes to CF. The apparent
digestibility of EE and NFE in diet D is statistically differ-
ent (P<0.01) fromdiet A, B and C.

The DCP contents of the different diets were 6.41, 6.95,
7.26 and 7.47% for diet A, diet B, diet C and diet D respec-
tively.

The variation in DCP content among the treatment groups
was highly different (P<0.01). Results also showed that
DCP content increased by adding an urease source (such as
the midden soil) to urea treated straw based diet. Addition
of 4.0% and 5.0% midden soil as an urease source to urea
treated straw at the time of treatment helped to improve the
digestible crude fibre (DCF) valuein group D (16.47%) and
group C (16.12%), the difference being statistically signifi-
cant (P<0.01).

The four groups (A, B, C and D) were statistically differ-
ent (P<0.01) on regards to DOM: it was 47.59, 49.55, 50.86
and 52.82% respectively.

No differences (P>0.05) among the diets were observed on
respect to DEE. Digestible nitrogen free extract (DNFE) in
the diets A, B, C and D was 19.83, 20.99, 21.74 and 23.05%
respectively, the later being satistically different (P<0.01)
from the other groups. Total digestible nutrient (TDN) in
group D (60.11%) was significantly higher (P<0.01) than
that in groups C (58.02%), B (56.62%) and group A
(54.40%). To produce a quicker improvement in the nutri-
tive value of the straw, an exogenous source of urease is
necessary in orders to hydrolysis the urea (Khan et al.
1999).

533

Nitrogen balance

The daily nitrogen intake was 46.48, 48.17, 50.23 and 51.97
g for bull calves fed on diets A, B, C and D respectively
(Table 4) and differed significantly (P<0.01). The animals
fed on diets D showed higher nitrogen intake than the ani-
mals fed on diets A, B and C (P<0.01). The average daily
faecal nitrogen excretion was 23.06, 21.85, 22.06 and 21.24
g for bull calves fed on diets A, B, C and D respectively.
The differences were not significant among the treatment
groups (P>0.05), although animals fed on diets B, C and D
consumed more nitrogen. The urinary N excretion was sig-
nificantly different (P<0.01) for bull calves fed on different
diets: 5.51, 5.40, 5.15 and 5.18 g respectively for diets A,
B, C and D. Animals fed on diet A showed higher urinary
nitrogen excretion (P<0.01) compared to animals fed on
diets B, C or D, suggesting that the urinary nitrogen excre-
tion was reduced by the additional treatment of increasing
levels of midden soil with ureatreated rice straw. On Table
4 it is shown that total nitrogen excretion was statistically
significant (P<0.01) in animals fed the diet A (28.57 g/d)
compared with those on diets B (27.25 g/d), C (27.24 g/d)
and D (26.43). However, the differences were not signifi-
cant between diets B and C (P>0.05). The nitrogen balance
for diets A, B, C and D were 17.91, 20.92, 22.98 and 25.54
o/d respectively (Table 4).

All the animals used in the experiment experienced a
positive nitrogen balance and the differences among groups
were not statistically significant (P>0.05). According to
Puri and Gupta (1994), rice straw treated with ureaincrease
the nitrogen balance. Mithalal and Taparia (2007) reported
that nitrogen balance was increased with the increase of
nitrogen intake in goats.

Iranian Journal of Applied Animal Science
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It had been noted that around one third of the urea-N ap-
plied for straw treatment is left after storage and aeration
(Chenost and Kayouli, 1997). However, if the treated straw
was not aerated after treatment the loss of added N would
be much lower.

Economics of feedings animals on different diets

The dailly average feed cost per anima was Tk. 28.85,
29.30, 29.83 and 30.00 for diets A, B, C and D, respectively
(Table 5).

Nitrogen balance in growing cattle

The feed cost per kg live weight gain in groups A, B, C
and D was Tk. 104.59, 97.09, 89.93 and 85.73 respectively.
Feed cost for body weight gain was significantly (P<0.01)
higher in animalsin the groups A and B than in groups C or
D.

Feeding animals on different diets was seemed to be eco-
nomic when the cost of per kg of meat produced was low.
From the Table 5, it is evident that feed cost per kg meat
production was the highest (Tk. 197.34) for diet A and the
lowest (Tk. 169.65 and 161.75) for diets C and D.

Parameters Diets SED Level of significance
A B C D

Nitrogen intake (g/d) 46.48° 48.17" 50.23% 51.97% 1.35 *

Fecal N excretion (g/d) 23.06 21.85 22.06 21.24 0.26 NS

Urinary N excretion (g/d) 5.51° 5.40° 5.15° 5.18" 0.16 **

Total N excretion (g/d) 2857 27.25° 27.24° 26.43° 0.31 o

N balance (g/d) 17.91 20.92 22.98 25.54 1.50 NS

A: 3.0% urea + 2.0% midden soil treated rice straw (ensiled); B: 3.0% urea + 3.0% midden soil treated rice straw (ensiled); C: 3.0% urea + 4.0% midden soil treated straw
(ensiled) and D: 3.0% urea + 5.0% midden soil treated straw (ensiled).
The means within the same row with at least one common letter, do not have significant difference (P>0.05).

SED: standard error deviation and NS: non significant.

** (P<0,01).

EIEE Economics of feeding animals on different diets

Parameters Diets SED .Le_v_e | of
A B C D significance
Feed cost (Tk./animal/d) 28.85 29.30 29.83 30.00 0.68 NS
Feed cost (105 d) 3029.12° 3076.50* 3131.80° 3150.70 1857 o
Labour cost (105 d) 900.00 900.00 900.00 900.00
Other cost (105 d) 150.00 150.00 150.00 150.00 -
Total cost of rearing (105 d) 4079.12° 4126.50% 4181.80° 4200.70° 20.71 *k
Weight gain (kg/105 d) 39.00° 42.50b° 46.50% 49.00° 1.22 i
g";gg%’duc“"” (kg/100 kg of body weight 2067 2253 24.65° 25.97° 117 *x
Cost/K g weight gain 104.59° 97.09° 89.93° 85.73¢ 4.15 *x
Cost/K g meat production 197.34° 183.15 169.65° 161.75" 7.82 *x
Total meat price (280 Tk/kg) 5787.60° 6308.40° 6902.00° 7271.60°7 326.98 *x
Total profit 1708.48° 2181.90° 2720.00° 3071.60° 299.66 o
Profit in relation with group A (Tk.) 0.0000" 473.42° 1011.52° 1363.12° 258.72 i

A: 3.0% urea + 2.0% midden soil treated rice straw (ensiled); B: 3.0% urea + 3.0% midden soil treated rice straw (ensiled); C: 3.0% urea + 4.0% midden soil treated straw

(ensiled) and D: 3.0% urea + 5.0% midden soil treated straw (ensiled).

The means within the same row with at least one common letter, do not have significant difference (P>0.05).

SED: standard error deviation and NS: non significant.
** (P<0.01).

The cost of meat production by animals in groups C and
D was significantly lower (P<0.01) than in group A and B.
It was also evident that, for the total length of the trial pe-
riod, the profit in groups C (3.0% urea plus 4.0% midden
soil treated rice straw) and D (3.0% urea plus 5.0% midden
soil treated rice straw) was higher (respectively Tk. 1011.52
and 1363.12) compared to the obtained in group A (3.0%
urea plus 2.0% treated rice straw).

CONCLUSION

Rice straw treatment with urea and midden soil upsurge its
nutrient composition, digestibility and TDN value. Urea
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and midden soil treated rice straw significantly improved
anima performance, including body weight gain and meat
yield. For better utilization, rice straw could be treated with
3.0% urea + 5.0% midden soil. Moreover, this treatment
reduced the rearing cost of animals by improving the
growth performance of animals.
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