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SUMMARY

feeding trial lasted for 105 days was conducted using 15 growing

Rahmany lambs (average 25.5kg live weight and 5-6 months old) .The

animals were randomly divided into three groups and fed at 3 % of live

body weight on total mixed rations (mash) consisting of 75%
concentrate mixture and 25% roughage. In the first group (control, Rl1), the
roughage was clover hay, while, in the other two groups it was treated bean straw (5
% urea, 0.25% agricultural sulfur, 8 % lime and 10% molasses at 50%, moisture for
4 weeks reaction time, R2) and treated sugarcane bagasse (R3). At the end of the
feeding trial nutrients digestibility, nutritive value and nitrogen balance of the tested
rations were determined. Results indicated that digestion coefficients of all
nutrients, except CP and EE, and nutritive value as TDN for control ration (R1)
were significantly higher than those in treated bean straw ration (R2) or treated
bagasse ration (R3). There were no significant differences among the three tested
groups in nitrogen balance, average daily body weight gain and feed conversion (g
DML/ g gain), being (4.17, 4.39 and 4.26 g/head/day); (130.1, 121.5 and 120.8 g)
and (7.00, 7.44 and 7.60), respectively. Feeding cost (LE/kg gain) in R2 and R3 was
comparable (10.21 and 10.18) but lower than that of R1 (11.22). Therefore, clover
hay can be substituted by bean straw or sugarcane bagasse when treated with 5 %
urea, 0.25% agricultural sulfur, 8 % lime and 10% molasses at 50 % moisture for 4
weeks incubation period in growing lambs rations without adverse effect on
productive performance and economical efficiency. It could be recommended that
farther researches may be required to study the effect of increasing the level of
improved roughages used in lambs rations more than 25%.
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INTRODUCTION

Agricultural by products have been used as livestock feed since ancient times. In
Egypt, there is a large amount of these agricultural by products was produced annually
{about 25 million tons, according to Ministry of Agriculture and Land Reclamation, 2008).
These by products are poor in nutritive value for ruminants owing to their low nitrogen
content, high fiber content and low palatability. Mostly, it's a source of environmental
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pollution, whereas it may be used as a fuel to get energy.

1t has been known that the alkali treatment can improve the nutritive value of these
by-products (Ford, 1978; Akin and Hartly, 1992; Oliveros et al., 1993; Sirohi and
Rai, 1994; Farghaly er al., 2003 and El-Gendy ef al., 2008). Numerous studies have
demonstrated the effectiveness of NaoH and ammonia treatments in improving the
nutritive value of agricultural by products { Wanapat et al., 1985, Mason er al., 1990 and
Moss ef al., 1990). In many countries, however, ammonia is not available for agricultural
uses, whereas NaoH causes soil salinity problems and places a high Na load on the animal
(Haddad et ai, 1995). As well as both NaoiH and ammonia are costly and dangerous to
handle, especially in the developing countries. On the other hand, calcium hydroxide (Ca
(oH),) and urea compared with NaoH and ammonia are cheaper and easy to handle (Waiss
et al., 1972; Mason et al, 1990; Zaman et al, 1993; Zaman and Owen, 1995 and
Granzin and Dryden, 2003). However, one problem was identified by several researchers
such as Owen et al., 1984 noted that Ca (oH), - treated material becomes moldy with time.
Urea treated materials are generally mould free because ammonia released from urea
inhibits mould growth. So, treatment of roughages with urea is subsequently hydrolyzed to
ammonia has been investigated in many countries (Haque et al, 1983 and Doyle, 1984)
and it has been found that urea serves as a good preservative for treatment of roughages.

It’s known that sugarcane molasses consider a carbohydrate source for urea
utilization by ruminants and improving the palatability (White et al., 1973; Church and
Santos, 1981 and Brown et al., 1987)

This study was carried out to study the effect of substitution clover hay by treated
bean straw and bagasse for growing lambs rations on growth performance and economical
efficiency.

MATERIALS AND METHODS

The present study was carried out at the Experiments Station, Department of
Animal Production, Faculty of Agriculture, Cairo University, Giza, Egypt.

Chopped bean straw and bagasse (0.5 - lcm long) were treated with a
combination of 5% urea, 0.25% agricultural suifur, 8 % lime (Cao) and 10%
molasses {w/w). This combination was added to 100 liters of water and sprayed on
100 kg lots of tested roughages. The treated roughages were kept in double
polyethylene bags_at room temperature for 4 weeks and finally dried in sun rays.

In a feeding trial which lasted for 105 days, 15 growing Rahmany lambs
{average 25.5kg live weight and 5-6 months old) were randomly assigned into one
of the three total mixed rations (mash). The first one (control, R1) consists of 75%
concentrate mixture and 25% clover hay. While, in the other two rations, lambs
were fed on 75% of the same concentrate mixture and 25% treated bean straw
(R2) or bagasse straw (R3) as shown in Table (1).Animals in all groups were fed
at the level of 3% of live body weight to cover the growth requirements according
to NRC, 1994 for sheep. Fresh drinking water was available freely. Daily fed
intake, daily body weight gain, fed conversion (g DMI , TDNI or DCPl/g weight
gain) and economical efficiency were calculated. At the end of the feeding trial,
three animals of each group were used in digestion trial for determining nutrients
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digestibility and nutritive value of the tested rations. Each animal was fed on 900
g of the tested ration in the same order of the feeding trial to cover the
maintenance requirements according to NRC, 1994 for sheep. Water was available
all the time. Feces and urine were daily collected through 7 days and were taken
for analysis. Samples of feeds, feces and. urine were analyzed according to
A.0.A.C.(1995).

Data were statistically. analyzed ' using 'the general liner model procedure,
SAS (2000). Significant differences among means were tested by using
Duncen’s multiple range test (Duncen, 1955),

RESULTS AND DISCUSSION

Chemical composition of the experimental rations are bresented in Table (1). These
experimental rations were somewhat similar in their chemical composition.

Table (1): Compesition and nutrient content of the experimental total mixed rations.
Experimental rations

ftem RI R2 R3
Compouents, %
Soybean meal 15.00 15.00 15.0¢
Wheat bran 15.00 15.00 15.00
Yellow com 42.35 43.85 43.85
Common salt 0.75 0.75 0.75
Lime stone 1.30 peee i
Minerals & vitamins mixture* 0.40 0.40 0.40
Clover hay 25 L
Treated beanstraw .. 25
Treated bagasse L. L. 25
Nutrient content ,%{DM basis)
DM 93.92 95.06 95.01
oM 92.60 91.45 92,50
CP 14.52 14.66 14.38
CF 11.67 12.21 10.88
EE 3.19 312 3.05
NFE 63.22 61.46 64.19
Ash 7.40 8.53 7.30

Minerals &vitamins mixture per kg contained Co 0.1g, Cu 8g, Fe 35g, I 0.5g, Mn 35g, Se 0.6g, Zn
35g , vitamin . A 20,000,000 U, vitamin D, 2,000,000 [U and vitamin E 2g.

Nutrients digestibility and nutritive value:

Data concerning digestibility and feeding value as shown in Table (2) indicated that
digestibility values of DM and OM in RI were significantly higher (P<0.05) than those
recorded in R2 and R3, being 82.09, 75.53 and 78.37% for DM and 84.74,80.17 and
82.37% for OM, respectively. These results might be due to the increasing of ash content
in R2 and R3 by 15.54 and 1.4 % compared with RI. This result was confirmed those
obtained by Mohamed et al., (1987) and Abd E! - Aziz et al., (2001). On the other hand,
the digestibility of crude protein was significantly (P<0.05) higher in R2 and R3, compared
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to R1, being 80.58 and 82.85 vs. 77.25% .These increases might be due to urea treatment
as suggested by Herrera ef al., (1983). There were significant (P<0.05) differences in the
digestibility of crude fiber among the tested rations, being 67.80, 58.69 and 64.11 % in R,
R2 and R3, respecuvely This variation in the digestibility of crude fiber might be due to
the variation in the fiber fractions (Sirohi ef al., 1995 and Abd El-Aziz ef af., 2001). There
was a significant (P<0.05) decreast i in the dlgesl"blllty of NFE in R2 and R3 by 2.80 and
5.44 %, respectivély compared to R1. .While, there'was a significant (P<0.05) increase in
the dlgestlbthty of EE in R2 arad R3 by 4:90 and S 36 Ya, respecnvely compared to Ri.

Table (2): Digestion coefficient, nutritive value and nitrogen balance of experimental

rations.
Item = Expcrame;tzal rations = 4SE
Apparent digestibility,%(DM basis)
DM 82.09" 75.53° 78.37° 1.1k
oM 84,74 80.17° 82.37° 0.88
CP 77.25° 80.58° R2.85° 0.99
CF ~ 67.80° 58.69° 64.11° 1.44
EE 84.14° 88.26" 88.65" 0.92
NFE 88.35* 84.49° 83.54° 0.93
Nutritive value, %{DM basis)
Total digestibie nutrients(TDN) Al0p* 77.40° 78.60° 0.81
Digestible crude protein (DCP) 11.22° 11.81* 1. 0.31
Nitrogen balance:
Nitrogen intake, g/head/day 20.90 ANE 2071 0.58
Feces nitrogen, g/head/day. 4.76 4.10 3.55 0.34
Urine nitrogen, g/ead/day 11.97 12.62 12.90 0.32
Nitrogen balance:
g/ead/day 417 4.39 426 0.29
% of nitrogen intake 19.95 20.80 20.57 0.59

a,b,c means on the same row with different superscripts are significantly different (P<0.03).

Data indicated that nutritive value as DCP was significantly higher with R2 and R3
than that of R1, being 11.81 and 11.91 vs. 11.22%. This improvement may be due to the
higher CP digestibility in R2 and R3. Nevertheless, the values of TDN were lower
(P<(.05) with R2 and R3 compared to R1. The respective recorded values were 77.10,
78.60 and 81.01% (Table, 2). The results here in were supported with those reported by
Farghaly et al. (2003) and El-Gendy et al. (2008) who noticed an improvement in' DCP
when flax straw was treated with urea at 4% for Barki sheep.

Nitrogen balance:

Data in Table (2) indicated that there were no significant (P<0.05) differences among
the three tested groups in nitrogen balance either as g/head/day or % of nitrogen intake.
However, the recorded values were higher with R2 and R3 than those of R1, being 4.39,
4.26 and 4.17 g/head/day and 20.80, 20.57 and 19.95 % of nitrogen intake, respectively.
These findings are in good agreement with those reported by El-Gendy et af {2008) who
noticed an improvement in nitrogen balance when flax straw was treated with urea at 4%
for Barky sheep compared to the control group, being 5.29 vs. 4.08 g/ head/day and 21.06
vs. 19.39% of nitrogen intake.
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Growth performance and economical efficiency:

There was no significant {P<0.05) difference in the final body weight, total body
weight gain and average daily body weight gain, being 39.16, 13.66 Kg and 130.1 g;
38.08, 12.76 Kg and 121.5 g; and 38.40, 12.68 Kg and 120.8 g in RI, R2 and R3,
respectively (Table 3). These results might be due to that there was no significant (F<{.05)
difference among -the difference groups in the DM intake , TDN iritake and mtmgcn
balance, being 911, 785.8-and 4.17 g; 904733 2 and 4.39 g and 914, 756.1 and ‘4. 26 gin
R1, R2 and R3, respectively. - ‘

Table (3): Productive performance of lambs fed the experimental rations.

Experimental rations
Item Rl R2. B +SE
Body weight changes:
Initiat live body weight, kg 2550 25.32 2572 1.34
Final live body weight, kg 39.16 38.08 3840 .97
Total body weight gain, kg 13.66 12.76 12.68 0.91.
Daily body weight gain, g 130.1 121.5 120.8 10.00
Feed intake, g/head/ day:
DM 911 904 914 - 5.00
TDN 785.8 733.2 756.1 40.00
DCp 108.8 1123 1146 570
‘DM - 7.00 744 7.60 0.62
TDN - 6.04 6.04 6.26 0.54
DCP 0.84 092 0.95 080
Economical eﬂ' iciency:
Daily feed cost, LE 1.46 1.24 .23
Feed cost, LE/Kg gain 1122 10.21 10.18
Relative feed cost, LE/Kg gain, %*: 100 91.00 90.73

The prices (LE/Ton) were, concentrate feed mixture, 1600; clover hay, 1200; treated bean straw, 400
and treated bagasse, 300.
* Relative feed cost, LE/ K g gain, % = Feed cost, LE/ Kg gain (R2 or R3) /R1

There were no significant (P<0.05) differences in the values of feed conversion (g
DMLU/g gain, g TDNI/g gain or g DCPI/g gain) among the three tested rations, being 7.00,
7.44 and 7.60 for DMI; 6.04, 6.04 and 6.26 for TDNI and 0.84, 0.92 and 0.95 for DCPI in
R1, R2 and R3, respectively.

Regarding to economical efficiency, the obtained results as represented in Table (3)
showed that feeding cost (LE/kg gain) in' R2 and R3 was comparable (10.21 and 10.13) but
it was lower than that of R1 (11.22). This may be due to the lower feed price of these two
groups (1300 and 1275 LE/ton) than that of R1 (1500 LE/ton). Meanwhile the values
relative feed cost had the same trend being 91 and 90.73 vs. 100%. |

In view of the obtained results, it could be concluded that clover hay can be
substituted by bean straw or -sugarcane bagasse after treated, with 5 % urea, 0.25%
agricultural sulfur, 8 % lime and 10% molasses at 50 % moisture for 4 weeks incubation
period in growing lambs rations without adverse effect on the productive performance and
economical efficiency. It could be recommended that farther researches may be required to
study the effect of increasing the level of improved roughages used in lambs rations more
than 25%.
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