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Effect of Replacing Dietary Maize with Graded
Amounts of Cane-molasses on Lamb Performance

ALML Ei-Serafy, LM, Khatiab, H.8, Soliman and
MLA. BI-Ashyy

Faculty of Agrie., din Shams Univ., Egypt,

THE EFFECT on Iamb performance of including  different
levels of cane molasses in rations fop fattening  Ossimi lambs
was studied,

Three experimental ragions Were used in this experiment,
Eatlon A serveq as cenivol and comdained no moelasses, while
I rotioms B and O, molnsses were included at levels of 34
and 28% in the DM,

The resuliy showed that there were no significant giffe-
TERCES In prowih rates or feed eilictency between lambs given

the thres Cxperimenta] rations. Lambs given the highest level
off maeiasses, howevey, grew slower ang utilized theiy diets legy

efficiently than Eroups given 0% or 14% molasses,
Apparens digestibﬂities of I, OM, CF, W and BE, de-

CreAsEd with ix:creazs.ing Ievel of molasses in the dict. The mag-

nitude of thig reduction wag higher for Jambs maintained on

the highest level of molnases, s Was also more promoumced
Tor OF, w and BR digestihﬂjties.

The results are discussed in relation to digestion ang meta-
bollsm of diots condaining molagses hoth in the rumen and

ed in  gdists for fat-teuing' fat-tailed sheep up o at least
149 I the ration D3y,

Sugar-cane molasses represent a valuable by-product of sugar-
caze industry because of its high content of awvailable carbohyd-
rates. The use of molasses ag ap energy supnlement to animal feeds
is likely to increase with the new ezpansion in sugar production
from sugar best in the area north of Delta,

Although meny experiments have been directed to study the
use of eane-molasses in rations for dairy and fa,’ctenirzg cattle
(Clark et o] A973; Losada of al., 1973 snd Huektag ef al., 1975).
little information is available on the yge of molasses in diets for
fattening fat-taileg lambs,

The present experiment wag, therefore, carried out to study
the effect on lamb performance of including different levels of
cake-molasses in rationg for fattening Osgimi lambs,
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Material and Methods
Anirmals

Mineteen male Ossimi lambs of about 3-4 months of age (16
kg live weight) were used in this study. They were distributed
wecording to their hody weights to three groups and within groups
assigned at random to receive ome of three cxperimental rations.
Groups 1 and 2 countained 8 lambgs each while group 3 contained ¥
on

lambe. Another six male lambs of shbout 40 kg lLive we
average, were involved in digestibility trials (2 per treatment) to
determine the effect of level of molasses on apparent digestibility

of nutrients,

Diets

Three experimental rations were formulated to supply the
energy and protein allowances recommended by Tommi (1863) for
growing and fattening lambz, Ration A served as conire! and
consisted mainly of Co-op feed mixture®, wheat bran and ground
maize. In rations B and C, half (809,) and all (180%) of dietary
maize was replaced isc-calorically with cene molegnes on the as-
sumption that the SV of molasses is haif of that of maize (Abou
Raya, 1976). Clover hoy was used as the sole source of roughage
and offered to the experimental animals at the rate of 400 g/day.

Molagsen was included in the diets by simple mixing with
wheat bran, ground maize and the Co-op feed just before feeding.
The level of molagses in diets B and C represents about 14 and
266 on dry matter basis. All diets were supplemented with vita-
min and mineral mixtures, The compositicn of the three experi-
mental diets is presented in Takle 1. The lambs were individually
fed and the diets were offered to the animals in two equal por-
tions at 08.00 and 16.00. The experiment lasted for 147 days during
which live weights and food intakes were recorded at weekly in-
tervals, The first 15 days of the experiment were considered as
preliminary period.

At the end of the experiment, all animals were slaughtered
after being fasted for 15 hr. Weights of carcasses, pelts, heads,
legs, ribs (9th, 10tk and 113h), hearts, lungs, kidneys, spleens,

Co-op feed mixture contained; cofton seed cake (649), rice bean (20%}), wheat
bran (10%), molagses (3%), limestone (29) and sodium chloride (1%).
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TABLE 1. Composition of the three éxperimental rationg containing graded
amounts of molasses in place of dietary maize.

(g / kg dry matter)

Ingredients: RBation A& Ration B Ration ¢
Wheat bran 170.2 160.6 15241
Co=op feed Jod.6 291.2 275.F
Ground maize 174.0 82,1 R
HMolasses ] 138.3 262,0
Clover hay 347.2 327.8 310.2

Chémical compogition,% DM basigs

Dry matter 90,5 88.3 86.3
Crude protein 17.0 15.4 14.0
Crude fibey 4557 14,7 13,8
Ether Bxtract 4ot 3.6 Ja1
Ash 10.8 2.2 1304
Soluble carbohydrates{NFE) 5244 54,1 55.7

livers, four compartments of the stomach, small and large intes-
tines (full and empty) were recorded. The weights of each of these
parts as percentages of body weights were also caleulated. Dress-
ing percentage was calculated as the ratio between hot careass
weight including the tail relative to fasting live weight.

Chemical analysis

Representative samples of dietary ingredients were analyzed
for dry matter (DM), Ash, nitrogen (N), Ether extract (EE). and
crude fibers (CF) according to the 0.A.A.C. (1970). Soluble carbo-
hydrates were determined by difference (NFE),

Statisticol analysis

Data for daily live weight gain, gross efficieney (g gain/100 g
SV or TDN eaten) and carcass characteristics were subjected to

analysis of variance for unequal numbers according to Snedecor
and Cochran (1967),
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Resnlts

All animals fexcept oné) remamed healthy and completed
the experiment. One lamb receiving diet B died during the trial.
Post-mortem examination showed that pulpy kidney wes the main

ause of death, which was not related to treatment. The fact that
no death losses occurred in the group of lambs given the highest
level of molasses (diet C) may further support the above conclu-
sion. All animals cohsumed their diets with no palatability pro-
blems.

Lamb per fo'rmanre

Mean value° w1th the:r etandard error:, (SE) for dally live
weight gains, gross efficiencies and food intakes are presented in
Table 2. = :

Table 2. Mean performance of Oasimi lambs given diets contaiming

gx_'aded amounts of cane-molasases in place of dietary maize.

Ttem . Preatment
( A) {B) . (€ } -
0% molasses 14% molasses 26% molasses
Tnitial body weight(ke) 16,0+2.2 15.9+2.4 1754241
Final " W 35,143 36474343 34.142.8
Daily live weight sain(g)}145+15 147+16.4 1264129
Tood inbakes(gDi/head Aay)1041.3 1103.3 1165.4
k.
TN (k) 699 699 699
* (ke) 582 582 582
LB ET ] : '
Grogs eificiency
TDIY 20.7 21.0 18.0
sV 24.9 25.3 217

* As percentage of dietary maize(on DM basis).
uugaloulated on the basis of the values published in Abou-~Raya(1967).

#u = goin/100 g 5V, or IDH, intake.
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Analysis of variance showed no significant differences in dai-
ly gains or gross efficiencies between the threc groups of lambs.
However, lambs given the highest level of molasses (26%) grew
at a slower rate and were less efficient in their diets into live
weight in comparison w1th the groups of lambs given either 09,
or 14% molasses.

Apparent digestibility of nutrients

Mean values for apparent digestibility of DM, OM, N, EE, CF
and soluble carbohydrates are presented in Table 3. The replace-
ment of maize with molasses in diets for growing lambs appears
to depress apparent digestibility of all nutrients. The magnitude
of this depression was highest for lambs maintained on the high-
vst level of molasses. The most pronounced reduction in apparent
digestibility was that of CF, N and EE. Only the reduction in CF
and nitrogen digestibilities will be considered in the general discus-
sion because of their greater contribution to the dlet in comparison
with ether extract. . :

LR ]

TABLE 3. Mean values for apparent dlgestxbﬂity of’ nu!.rlentfs of lambs gwen
graded amounts of molasses'in ‘place of dictary maize, : i

'Ration 4  Ration B Ration €
‘0¢h molasses - 14% molasses 264 molasses

Apparent digestibility %

Dry matter(Dh) 70.4 62.9 5648
Organic matter{O®) T2.4 T 62T - ' 58.0
Nitrogen (N) '_ ' U et S . 98,5 T w20
Bther Extract(EE) ‘¢ 85.6 | 57.9 . 575
Crude Pibers(CF) 53.9 “38.8 29,7
Soluble carbonydrates 761 73.0 69,5

Carcass characteristics and slaughter data

Mean values with their SE for dressing percentages and
slaughter data are presented in Tables 4 and 5.
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Table 4: Mean values with their sg” for dressing percentage and

slaughter data of Ossimi lambe given graded amounts of

cane-molasses in place of dietary maize.

Traatment

Criteria
A B c

Dressing percentage 51.241.5 33.T+1.8 50.8+1.4
Carcass+tail weight(kg) 17.842.8 18,7341 15.542.6
Tail weight{kg) 1.4+0.45 1054050 1.640,42
" " ashof BuW. 4.1 4.3 47

Head weight(lke) 2.040,20 2.140,22 2,140,18
o ® ashof B, 640 5,0 640

Legs weight{kg) 0.7580404  0.76:0,05  0,7420,04
n " ash of BJW. 242 22 2.2
ileece weight{kg) 0:5940-09  0.5810410  0,66£0.09
" " agh of BuW. 1.7 1.7 240

Pelt weight (kg) 1,7540.24  2,04+0.26  1.97+0.22
" “.  pskof BoW, 541 . . 568 - 5.9

Ribs weight{ke) 0.9340.10  0.948091  0.8580.09
" " ast of B,W. 2.7 27 2,6

Heart weight{ka) 0.2040,01  0,2040.01  0.1640.01
" L as% of B.W. 0.6 0.6 05

Liver weight (kg) 0.5920,05  0,56:0,05  0,5520,05
it " asfof BoWae 1.7 1.6 1.7

Lungs weight(lkg) 0.5140,03  0.85+0.04  0.4530,03
L) " ash of BW. 1.5 1.3 1.4
Kidpey weight(kg) 0,2320,03 k 0.28:0.04  0.2040,03
¢ " ash of BW.0.7 0.8 0.6
Spleen weight(kg) | 0,062+0.01  0,06320.01  0.053£0.01

" . " ast of B,W.0.2 0,2 0.2

-

® S,E.,— Stardard Exrrors

Statistical analysis showed that the replacement of maize with
different levels of molasses had no significant effect on dressing
percentage or other slaughter data. However, lambs given the med-
ium level of molasses appear to have slightly higher dressing per-
centage than the other two groups of lambs., Also lambs given the
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fable 5. Wean weight and treir S.E. for the stomach, small and
large intesvines of lambs given graded amcunts of cane

molagses in place of dietary maize,

Ireatments
Criteriam A B c
Veight of four compartments
of the stomach,
1. Full(keg) 4.340.42 3T40.46 4.5+0.39
" agi of B.W. 12.4 10,7 1345
2. Empty (kg) 1.03+0.07  1.0240.07  1.0140,06
" as% of B.W. 3.0 3.0 3.0
Weight of the small intestine,
1. Pull (kg) 12240.10 2:240.11 1.1+0.09
" ask of B.w,. 3.5 3.5 3.3
2. Empty (kg) 0,7940.09  0.86+0.11  0.66+0.09
" as%h of B.W. 2.3 2.5 2,0
Weight of large intestine,
1. Pull (kg) 1.7340.20 1.6440.22  1,5140.18
" as® 2f B,W. 5.0 4T B
2. Empty (kg) 0.8510.10  0484+0.22  0,75:0,08
as% of B.W. 245 2.4 2e3

highest level of molasses had the lowest dressing percentage values,
They had however, the highest tail weight either in absolute terms
or expressed as a percentage of body weight.

The incligion of cane-molasses up to the levels used in this
experiment had no significant effect on the weights of the differ-
ent parts of the digestive tract. Similar trend was recorded when
these parts were related to live weight,

Discussion

The present results showed that cane-molasses can be included
in lamb diets up to 269 of the DM with no palatability problemsg
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encountered. The quantities of molasses consumed/lamb/day were
about 152g and 305g on the low and high levels of molasses res-
pectively. These resulis were on agreement with those of Jordan
and Hanke (1958), who reported that lambs can consume up to
500g molasses/head/day with no acceptability problems.

Lamb performance

The growth trial showed that lambs given the low level of
molasses (149, in the DM) performed nearly similar to the control
group in terms of daily gains and gross efficiency (Table 2). How-
ever, those given the high level of molasses (26% in the DM),
grew at a slower rate and utilized their diets less efficiently than
the other two groups of lambs. These results suggested that, when
included in the diets up to 14% in the DM, molasses appear to
have no adverse effects on lamb performance. Merion ef al. (1985)
and Zorrilla and Merino (1972), found that lambs performed satis-
factorily on diets containing 10 to 20% molasses. When the level
of molasses was increased from 20 to 30 or 409% in the diet, lamb
performance depressed greatly.

Nutrients digestibility

The results of the digestibility trials showed that apparent
digestibility of most nutrients decreased as the level of molasses
increased from 0 to 14 or 26% in the DM (Table 3). This reduc-
tion was most pronounced for CF and N digestibilities. To explain
the reason (s) for the reduced digestibility with molasses, it is
reasonable to assume that both the physical form and the type of
carbohydrate have been altered when maize was replaced by molas-
ses. Both factors may have altered the type of rumen fermenta-
tion. Orskov et. al. (1974), showed that feeding whole barley grains
to early weaned lambs was superior in terms of nutrients digesti-
bilities to ground grains. The rumen pH was considerably higher
with whole than with ground grains (6.4 vs 5.4). Similar situation
may have occurred in the present study, by feeding molasses in
place of maize. Thus molasses may have been fermented more
ranidly than maize, leading to an early fall in rumen pH. The re-
duced rumen pH may have inhibited the activity of cellulytic bac-
teria thus reducing DM, OM, and CF digestibilities (see Orskov et
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al., 1974). Martin and Wing (1966), found that inc-regsing- the
level of molesses from 6 to 189, in rations for fattening steers
depressed digestibilities of DM, cellulose and energy.

The type of dietary earbohydrates, has been also found to af-
tect the pattern of rumen fermentation. Marty and Sutherland
(1970), Marty and Henderickx (1973) and Orskov (1975), report-
ed that the inclusion of high levels of "glucose or sucrose in the
diets tend to enhance a butyric acid type of fermentation. Diets
with high levels of starch usually characterized with high propio-
nic acid type of fermentation. The former type of fermentation is
likely to be similar to that of molasses containing diets. The pro-
duction of butyric acid may have altered the ratio of 2.25 to 3.0
of non-glucogenic to glucogenic metabolites entering intermediary
metabolism and needed for optimum energy utilization in case of
growth and fattening as suggested by Orskov (1975).

It is also possible that a secondary type of fermentation may
have occurred in the rumen with molasses leading te the conver-
sion of VI'A’s to CO, and methane, thus reducing energy avail-
ability to the animal (Rowe et al., 1979).

Nitrogen digestibility decreased with inereasing level of molas-
ses in the diet. If it is assumed that varying quantities of molasses
have escaped rumen fermentation, it will only be formented.in the
have escaped rumen fermentation, it will only be fermented in the
intestine (Dollar and Porter 1957, Huber et al., 1961; Siddons,
1968; and Orskov et al., 1972).

Fermentation of molasses in the lower tract may have increas-
ed faecal nitrogen (Orskov and Foot, 1969), thus leading to an un-
der estimation in nitrogen digestibility. Along with the possible ef-
fects of molasses on rumen metabolism may be sufficient to explain
the reduced lamb performance on the high level of molasses.

The present results showed that the levels of molasses used
in this experiment had no significance effect on dressing percen-
tage or other slaughter data. These results were possibly expected
since such data are usually more affected by differences in levels
of feeding, protein and energy levels (see Soliman, 1971).
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Finally, it may be coneluded that molasses can be sucecessfully
used in lamb diets up to at least 14% in the DM, with no adverse
effects on lamb performance. Work in progress is being under-
taken as examine the possibility of using either buffers or NPN
sources or both diets containing high levels of molasges.
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