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ABSTRACT

‘ Two lamb=fattening experiments were conducted a2t the American
University of Beirut Farm during the years 1961-62 and 1962-£3, The
animals used in both experime.nts were of the local fat-tailed Awasi breed
of sheep. The objectives of these experiments were to compare different
locally available feed=gtuffs for fattening lambs. In I-‘the first experi=-
ment two concentrate mixtures wére tested, when wheat stubble was fed as
'I:h'e- sole roughage. In the second experiment the nutritive value of di'ied
beet pulp, and the extent to which it can replace coarn in lamb-fattening
rations, was tested.

The results of the first experiment indicated that corn could be
#partial'ly and effectively replaced by dried beet pulp; and that wheat
stubble could be utilized as the sole roughage for fattening lambs when
They are fed an adequate concentrate mixture.

The results of the second experiment showed that lambs receiving
a concentrate mixture containing 40% dried beet pulp did better in almost
all criteria studied than those receiving either 20% dried beet pulp and
20% co.rn or 40% corn in their concentrate ﬁlixture se They lmd a better
rate of daily gain, a higher fctal gain, a better dressing per cent and
a better feed efficiency as compared to lambs in the other two groups,
though the differences between the three groups were statistically non-
significant., Male lambs in all the groups, however, gained significantly
better than the ewe lambse. .

Gains obtained were most economical in the case of lambs receiving
40% dried beet pulp in their concentrate mixture. These lambs also yielded

the highest amount of gross profits for covering labor, housing, interest



“and net profite
It was concluded that dried beet pulp can effectively substitute

~corn upto a level of 40% in the concentrate mixtures for fattening lambs.,
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INTRODUCTION

Lamb and mutton are the meats highly demanded in Lebanﬁn'as cOme
pared to beef, pork or poultry. As a result of this situation, lemb and
mutton are more highly priced than beef or poultry. Accqrding to an esti=-
‘mate on sheep production (Cummings, 1962), 50% of the revenue from sheep
in the Near Hast area ariseé from the sale of lamb and mutton meats, 40%
from milk and 10% from wool. Good sheep industry is associated with an
abundance of pastures which, unfortunately, are very limited in ILebanon
since land is subjected to intensive agriculture andis gquite expensive.
The sheep indust:jkin Lebanon is dependent on village flocks and on sheep
imported from Syria by the nomadic Bedouin tribess

The use of wheat or barley straw as the only roughage for feeding
sheep is a standard practice among sheep owners. Since the production
of high quality roughages is very limited due to a shortage in water-
supply and an ignorance of 'the cultural practices pertaining to the pro-
duction of crops such as alfalfa, the feeding of good quality roughages
to sheep is very costly and limited. Roughages form about one-half by
weight of the total rations used for lamb-feeﬁing. As such, the roughage
part of the lamb-feeding rations costs more per unit of TDN contributed
than the concentrate portion.

Cereal grains are extensively grown by_Lebanesé farmers especially
in the Beka'a and Akkar areas. Stubble fields left after.harvest-are
usvally rented out to nomadic Bedouins at very nominal ratess i.e. at
about L.I.. 1 per sheep. The feeding value of stubbles depends on the
amount of grain left in the field after the crop has been harvested.,
Since good quality roughages are costly, the utilisation of cereal

e
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gtubbles as the only roughage in the ration of fattening lambs which are
given an adequate concentrate mixture was seen feasgibles

A pilot experiment was conducted at the Americen University of
Beirut Farm in the Summer of 1961-62 to study the utilisation of wheat
stubbles as the only-roughage for fattening-lambs which are also fed
a concentrate supplemente.

Another aspect of fattening lambs is the utilisation of industrial
by-products such as sugar beet pulp, which is obtained in the manufacture
of sugar from sugar beetse This by-product is not currently used to a
great extent in Lebanony but is exported to other countries at.vény low
prices relative to its feeding value. The acreage of sugar beet produc-
%ion in Lebanon has been low for the past several years, even though the
Beka'e plain is considered a potential beet-growing area due to its
suitable soil and favorable climates This lag in sugar beet production
was mainly due to absence of a sugar beet factory in the area, and the
fact that beets had to be transported to Syria for the manufacture of
sugar. However, with the construction of a sugar beet factoiyy in the
Beka'a plain in 1958, beet production has incressed gradually from 3,000
tons grown on 1300 dunums tq 24,500 tons produced on 7,800 dwnuns in
1961 (Worzella et al., 1962). In the U.S.A. sugar beets are grown as a
principal cash crop in 22 states (Beet Belt} and are processed in 66
factories scatiered from the East Coast to the West Coast. In those.
areas beet by-products have been the main factor in the economic pro-
duction of meat, as the sugar beet crop, in addition to producing sugar,

produces by-products in the form of beet tops, beet pulp and molasses

which have a high feeding value for livestock (Meynard and Knaus, 1959).
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In discussing the net energy value of the sugar beet crop, the same
authors report, "In terms of its sugar for human consumption and its
uyfproducts'for livestock feeds, the sugar beet produces far more food
per acre than any other farm crop ." The statement "The by-products
aloue ffﬁm anlaverage acre of beets will produce as much or more live-
stock feed than an entire average acre yield of grain or hay," is
substantiated hy.thegl@-year average crop production figures on irri-
gated land for Northern Colorado cited by Meynard snd Knaus (1959).

‘ The authors' tabulations showed that between 1947-1956, by=-products
from the average 16,0 ton beet crop provided approximately 3518 therms
of net energy as livestock feed, compared to only 3243 therms from an
average acre of cormn, 2152 from the average acre of alfalfa and 1677
from that of barley. This was in addition to 8518 therms provided
through 300 1bs. of refined sugar for human consumption.

Considering the low priée of dried beet pulp in Lebanon (L.L.0.13/
kge), as compared to corn (L.L.0.24/kg.),a need was felt to study the
replacement value of beet pulp for corn since this would mean a reduce
tion in the feed cost to sheep owners. S0 an experiment was designed
and conducted on three groups of Awasl lambs to see whether beet pulp
could replace all the corn or half of the corn in 1amb-fatteniﬁg rations.
Three adequate concentrate mixitures, one containing 40% corn, the second
207 .corn and 20% dried beet pulp and the third 40% dried beet pulp, were
computed with almost the same crude proﬁein and net energy content, and
fed to the three groups of lambse. The results obtained from- this feeding

trial are discussed in the following pagese



REVIEW OF LITERATURE
Roughages for Fattening Lambs

According to Morrison (1957), a ration containing carn grain and
alfalfa or clover lmy is excellent for fattening lambs, and may be
taken as a standard with which to compare other rationse The daily
gains expected when lambs are fed tflis ration are about 0.34 lbse.
Cummings (1962) undertook a study on Awasi lambs at the American Uni-
versity of Beirut Farm to determine: (i} the economics of feeding
lambs weaned at three months of age on switable concentrate - roughsge
rations, (ii) the effects of reducing the proportion of roughage in the
ration below that considered desirable in other lamb feeding studies
and (iii} the relative valﬁe of rations made up primarily of locally
grown feeds. The lambs were divided into three lots, according to
weight, sex and condition, Lot I received a well-balanced concentrate
mixture salong with alfalfa and tibin (whea'b EtI‘&W}# Equal amounts of
roughage and concentrate were feds Lot II received the same concentrate
and roughage, but in a concentrate to rouglage ratio of 3:1. Lot III
received a common concentrate mixture containing 20% of the total protein
as urea and the lambs were supplemented with vitamin A and D, Tibin was
fed as the only roughage and the concentrate to roughage ratio was 1l:l.
£t the end of the experimental period, it was found that the relative
feed intske for lot I was 56% concentrate and 44% roughage; 7% concen-
trete and 21% roughage for lot IIj and 65% concentrate and 35% roughage
for lot ITT1. The average daily geins in the three lots were U.31 lbs.,

0035 lbse and 0.30 lbs. respectively. Lot II lambs made the fastest and

-4 =
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most ecoﬁomical gains, although two lambs from this group died from
entero-toxemia. Lot I and III made about the same gains, due to the
fact that those in lot IIT consumed a greater percentage of concentrate
to csmpens;te for the poorer roughage. No difference, however, was
found as far as carcass evaluation was concerned. The results showed
thaf it ﬁﬁs profitable to feed lambs‘after early weaning to desirable
market weights of 80-90 1lbs. by utilizing a well-balanced concentrate
mixture and limiting the roughage intake to 20%.

Cox (1948) conducted meny trials on séveral concentrates roughage

ratios with different feeds, and concluded that sheep ate more by weight

of the bulkier than. of the concentrated rations when fed ad libitum,

but the TDN consumed was highest in the concentrated rations. The author
also stated that an optimum physicallbalance between roughage and con-
centrate exists in rations for fattening lambs; with an increase in

the bulky congtituents 6f a ration, gains and feed efficiency increased
uptc a certain level, after which, a further increase caused a reduc-

tion in geins and feed efficiencye. Gains ﬁade by lambsere not always
positively correlated after an increase in either the dry matter intake or
the total digestible nutrients consumed from rations with improper
roughage: concentrate ratio (Cox, 1948).

Ahmad, Qazi and Schneider (1962) compared cottonseed hulls with
chickpea straw as a roughage in rations with and without sugar beet pulp
for fattening sheep in Pakistan. The authors concluded that the lambs
receiving the cottonseed hulls gained on an aversge 0.35 lbs. daily,
while those on chickpea straw gained only 0.17 lbs. per day; the diffe-

rence being statistically significant. On the other hand no significance
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was found in daily geins between lambs receiving the same roughage but
different concentrateses It was recommended that beet pulp might be
added“in the rations of fattening lambs to replace more expensive
feedge Similarly, a significant difference was found in average
carcass weights between lambs on cottonseed hulls and chickpea straw
and on rations containing beet pulp and no beet pulps Schneider,
Qureshi and Khan (1961} had earlier tried to establish an optimum pro-
portion of concentrate to roﬁgm ge for lambse The rates of gain with
different rations tended to vary with the level of concentrates fed.
The highest average daily gain (0.38 lbs.)ws recorded in the group
receiving a concentrate to roﬁghage ratio of 431, followed respectively
by those with a 221 ratio, 1:1 ratio, 1:2 ratio and 1l:4 ratio. The
difference in daily gain among the various rations was found to be highly
‘significant.

Shrewsbury and co-workers (1942) conducted a study to determine
the deficiencies of oat straw as a roughage for breeding sheepe. The
results indicated that protein is one of the limiting factors, The main
outward manifestations of oat straw deficiency were a reduced milk
production and a slow growth and finish of lambs. The average daily
gain of lambs oﬁ ocat straw was 0,30 lbs, as. compared to 0e48 lbs.lfor
lambs on alfalfa hay. Garrigus (1951)-found that lambs on corn and
alfalfa hay gained 0.38 lbs. per head daily and produced good + grade
carcass, while those on corn and cottonseed hulls gained only 0.34 lbs.
but produced the same grade of carcasse

The growth and appetite of sheep on high-fiber, low-protein diets

supplemented with urea and molasses were studied by Williams and co-
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workers (1959). Feed consumption was significantly greater and yeight
lossisignificaﬁtly less in wethers given poor quality oat straw, sup-
'plemented with urea and molasses, than when only oat straw was given.

A digestibility trial showed that the dig@stibility of dry matter, crude
protein and ether extrset of oat strew was not improved by the addition
of 4oL shd melassas, Doweves dho Uigotribilits ‘o erudn flhor wop aveh
improved.: In anothef study, lamb performsnce, as measured by gain and
feed efficiency, declined as the level of roughage was increased from

60 to 90%., This trend was also reflected in dressing'pefcentages

(Botkin and Paules, 1962),

Feeding Value of Driéd Beet Pulp for Fattening lLambs and Sheep

Dried beet pulp is the dried residue from sugar beets which have
been cleaned from crowns, leaves and sand and extracted in the process
of menufacturing sugar (Feed Bag Buyer's Guide, 1962). The average ana-

lysis of dried beet pulp is as follows:

Crude protein 940%
Fat 0 16?:?:1
Fiber | 19.@%
Ash 3 0 5%
Nitrogen-free extract - 58.0%
Calcium 0665%
Phosphorus 0,10%

Maynard and Knaus (1959) reported that dried beet pulp is a
bulky cancenfrate that has consistently shown a higher fattening value
than grain, when fed in combination with grains, bran or mill feed or
with corn fodder or corn silage. It should, hewever, never be fed as
the only carbohydrate concentrate in livestock rations as under such
conditions it only returns about 75% of its value. Where cattle and

lzambs are self-fed, it is especially valuable as it guards against
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indigestion and bloate A ton of beets will produce.appraximately 4 5%
of its weight, or 90 lbs. of dried beet pulp, containing 90% dry matier.

E@Jnard (1935) conducted some early trials to determine the value
of different sugar beet by-products in fattening 1ambs,f The highest
average daily gains (0430 1lbse.) were obtained in.lambs (lot I) receiving
Oo75 lbse oOf dried_beet pulp with basalmtion of barley, alfalfa hay
and salte. ILambs (lot IT) receiving 0,50 lbs. of pellets consisting of
compressed beet pulp, molasses and bone meal in addition to-the basal
ration had a daiiy gein of 0,29 lbse The cost of 100 lbs. of gain was
also iower for lot I,

The results of a three=year comparison trial between wet beet
pulp and dried molasses beet pulp for fattening lambs conducted by
Tngraham (1936) indicated that wetl pulp fed lambs did better with an
average daily gain of 0.32 lbs. than those receiving the dried beet
pulp, which had an average daily gain of 0.27 lbse The cost of 100 lbs.
of gain was also lower for the group receiving the wet pulpe The same
researcher reported in 1942 that the inclusion of dried beet pulp in
a self=fed ration for fattening lambs produced greater gains than.ground
alfalfa, but at an increased coste

Miller, Hermes and Jones (1940-41) compared the feeding value of
pressed beet pulp, beet pulp silage and molasses dried beet pulp. Lambs
fed ensiled pulp produced somewhat better gainé than those on pressed
pulp and dried pulp. The rate of gain was lowest for the control group
receiving only grain and hay. The cost per 100 lbs. of weight gains was
lowest in the group receiving ensiled pulp and pressed pulp as compared

to lambs in the dried pulp or control groups. The carcass grades were
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almost equal in the three pulp groups, but lowest in the controls.

Clark et al. (1945) conducted feeding trials to determine thé most
practical rations for fattening lambs in Montana. Rations with and with-
out beet by=products were tested. A comparison of dry and wet beet
pulp when combined with oats and alfalfa as compared to oats and alfslfa
alone, showed that dried beet pulp produced the highest gains in three
out of four trials, with an average daily gain of 0.44 lbs. The cost
in dollars per 100 lbs. of gain for the groups receiving wet beet pulp,
dried beet pulp and oats and alfalfa alone'wére $6.78, $7.12 and $8.04
respectively. Simiiar_results-were obtained in another comparison, when
barley was substituted for'oats in the ration., A ration consisting of
50% oats and 50% dried molasses beet pulp proved to be superior to a
ration composed of 75% oats and 25% dried pulp. The former ration re-
sulted in faster growth rate (0e43 1bs. pér day) and lower cost per
100 1bs. of gain ($8.28) than the latter (0639 1bs. per day and $8.68
respectively o

Quayle and Paules (1951) reported trials on fattening lambs on
home=-grown feeds for three years. Lambs receiving only barley and
alfalfa made the lowest daily gains (0.21 1bss) and had the highest
cost per 100 1lbs. of gain ($31.76) in the year 1947-48, By adding wet
beet pulp, the rate of gain increased nearly 15% (024 1lbs.) and the cost
WS re&ucéd to $21.84. It was calculated that one ton of wet pulp
replaced 155 1lbs. of barley and 599 lbs. of alfalfa hay; In the second
year 1948-49, lambs on barley and alfalfa hay made slightly higher zains
than those supplemented, in addition, with wet pulp. However, the addi-

tion of the wet pulp reduced the feed cost per unit of gain, and one
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ton of pulp replaced 57 lbs. of barley and 1557 lbs. of alfalfa hay.
In the third year 1949-50, similar résults to those of the first year
were obtained.

In the trials conducted by Thomas et al., (1953) the most efficient
gains were made by lambs fed equal parts of oats, barley and dried beet
pulp, with alfalfa hay given free-choice. Iambs fed a ration of equal
parts of barley, dried beet pulp and chopped alfalfa made slightly faster
gaing than thoselfed a ration of equal parts of oats, barley and chopped
alfalfae |

Feeding tests conducted at the Colorado Agricultural ExPerimental
Station (Maynard and Knaus, 1959) showed that dried beet pulp and dried
molasses beet pulp, when fed in standard rations, have proved practically
equal in feeding value. According to a summery of 42 fattening tests con-
ducted on cattle and lambs, each ton of dried beet pulp when fed with grain
and alfalfa replaced 1782.2 lbs. of corn and 835.,0 lbs. of alfalfa. This
means that each lb. of dried beet pulp replaced 0.891b. of grain and
Q.42 1be. of alfalfa or was approximately equivalent to 1l.15 lbs. of grain.
The high fattening value of dried beet pulp is partly duve to its ability,
when mixed with grain, to keep fattening animals on feed without any set-
backs, and thereby produce steady and uﬁinterrupted gains. According to
the same authors, the impoftance of dried beet pulp among livestock feeds
is wique, as its crude fiber is highly digestible for ruminsnts, so much
s0 that the digestibility of its crude fiber almost ranks with the digesti-
bility of the NFE fﬁaction of some grains such as barley and oatse This is
probably due to the fact that its crude fiber content is derived entirely

from the vegetable fiber of the sugar beet. Beet pulp has another very
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uaéful propertys ie., it improves the digestibility of other feeds mixed
with ite When one ton of dried molasses beet pulp is fed as the only
concentrate fo sheep, the TDN content is found to be 1448 lbs. However,
when it partially:rEPIaces grain and hay, its TDN cqntent is elevated-to
1848 lbs., this being due to the physiological effect of beet pulp when
mixed with other feeds (cited by Maynard and Knaus, 1959).

There have been some feeding trials for fattening sheep in indus-
trial reaidﬁes in Russia. Khudaybergnov (1960) reported that the addi-
tion of beet pulp in the ration of sheep produced better gains. He
recommeﬁded the organization of inter-Kolkhoz fattening bases at the sugar
plants for the most profitable utilisation of beet pulp and industrial
cotton residues. |

Darroch, Nordskog and Van Horn (1950) studied the effect of feeding
a beet pulp supplement to range ewes on their lamb and wool productione
The supplement was given to the ewes prior to breeding season, during the
breeding season, and duringearly and late pregnancy. The following
results were reporteds

(i)} Light ewes gained more weight during the ﬁre-breeding and breéding
periods than thékeavier EWeSe
(ii) Early lambing ewes produced a heavier fleeces
(iii) There was little effect on birth weight of lambs, mortality at
birth, or weaning weighte. |
(iv) Increased fertility of the ewes was achieved when the supplement
was given during the pre-breeding and breeding periodse
(v) There was a better survivﬁl rate of 1ambs-pr0duced by the supple-

mnented ewese
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Michaux (1951-52) conducted ﬁigestibiiity trials on sheep to

 assess the digestibility of cellulose and pectic substances in hay,

'straw, sugar beet pulp and apple pulp. Sugar beet pulp and apple pulp

gave the highest digestibility valuwes for both pectic substances and
cellulose, viz., 88=93% and 69-83% respectivelys The results of meta-

| bolism studies also agree with those of feeding trials; that dried sugar

pulp has an energy value equal to that of oats (Broster, 1960).
Incidence of Urinary Calculi

Lindley et al. (1953) noticed the appearance of urinary calculi
in one ram fed a basal ration containing vheat straw, beet pulp, linseed
0il meal, oats and wheat. Taysonm et al. (1953) also reported that a
ration contgining either 25?‘3' or 40?5 molasses dried beet pulp was condu-
cive to the production of urinary calculi in sheep. Twenty-four lambs,
of a total of thirty two, receiving a ration containing at least 25%
beet pulp developed urinary calculi. At a later date, Elam, Schneider
and Ham (1956) confirmed these findings by experimentally producing
urinary calculi in wether lambs fed on beet pulp. There were 26 lambs
with urinary calculi out: of. 40 lambs receiving beet pulp.. in their ration,
while only 10 cases were observed in the control group; The same wor-
kers in 1957 reported contradictory findings to their previous ones,
viz., that beet pulp or its ash did not influence the incidence of uri-

" nary calculi in sheeps

4

The Feeding Value of Dried Beet Pulp for other Classes of Livestock

- Daizy Cattle

Henderson and Teagne (1933) were among the early research workers
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Iwho compared wet and dry beet pulp for milk production. Experiments
conducted on cows showed that there was no appreciable difference in the
‘value of wet and dry beet pulp 'in respect to milk production, palatabi=-
1lity, meintenance of body weight or amount of wter consumed. A similar
coﬁlparative feeding trial between ensiled and dried sugar beet pulp fed
to rﬁilking cows by Grashuis and Van Koetsveld (1954) showed that there
was no meia.é.urable diff ereﬁce in the performance of the two groups get-
ting ensiled and dried sugar beet pulpe The butterfat of milk from cows .
on -enailed beet pulp, however, had a2 higher Reichert-lliessl number. The
iodine number was low iﬁ both groups, being slightly lower in the group
receiving ensiled beet pulp. | ._
According to Maynard end Knaus (1959) the use of dried beet pulp
at 25 to 50% of the grain ration for dairy cows increased milk yield from
13 to 15%. These workers cited a typical example of this effect in a
~ high-producing coﬁlmercial herd in Montana. The annual production in this
herd per cow was 13,735 lbs. of milk and 500 lbs. of butterfat. When
twelve lbs. of dried molasses beet pulp ﬁs included in the cow ration to
replace six 1lbs. of mill feed, half a 1lb. of molasses, and ten lbs. of
alfalfa hay, the annual production per cow incréased to 15,616 lbs. of
milk, an incresse of 13.7%. It is agreed upon by several warkers inclu-
ding C.F. Huffman of Michigan State IUnivarsity (m ted by Maynard and
Enaus, 1959), that dried beet pulp possesses a higher feeding value than
its digestible nutrient content would indicate. Huffman also stated the
following, "We have demonstrated that beet pulp is a good source of an
wmidentified lactation factor. This factor is equally veluable whether

dried beet pulp is fed to dairy cows, sheep or beef cattle, far it
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insures an adequate milk supply to give young lambs or calves a flying
. start."

A study conducted to compare the milk production value of barley,
&iied beet pulp, molasses dried beet pulp, and another by-product
"Concentrated Steffen-Filtrate Dried Beethulp," showed that each of
the various pulps was fully equal to baerley in the replacement of appro-
ximately 25% of the energy of a basal rationm, consisting of T70% alfalfa

hay and 30% barley (Ronning and Bath, 1962 )«

Beef Cattle

Cardner and Hunte¥~8mith (1932-35} conducted early trials for
determining the value of sugar beet pulp for baby beef, and reported that
for all practical feeding purposes molasses pulp, plain pulp, and
crushed oats had equal feeding values, and that they were interchangea-
ble. The authors further recommended that these feeds can be used in
amounts to provide upto half the stgrch éguivalent in the ration of
baby beef. According to Singleton and Ensminger (1944) beet by-products
furnish 2 desirable substitute for a part of the grain ration for beef
cattle. Thé addition of beet pulp reduced the incidence of bloat, and
ﬁid not adversely influence the quality and finish of steers grading
good and commercial which were fattened for a 120-day period. Dried
molasses beet pulp may be fed gsatisfactorily in amounts upto 50% of a
ration of corn, barley or wheat for fattening cattle, with pulp having
2 replacement value of 75% (Singleton et al., 1945 ) o

Harris and Cotton (1952) reported that the substitution of corn

by some beetpulp in a ration resulted in increaged gains and lower cost



of fattening cattle.

Swine

Sykes (1936) conducted some trials in which dried sugar beet
pulp replaced 20% barley meal or 10% barley meal and 10% flaked corn in
swine rations. Although some difficulty was experienced in getting the
piga to consume the full allowance of feed containing 20-25% pulp, the
animals fed pulp showed satisfactory weight gainse. Differences in car-

cass quality between control and experimental animals were not significant.

Horses

Seidler and Zolkiewski (1956) did some work on substitute feeding
of wrk horses. Part of the oats fgd to working geldings was replaced
by feeding of a not more than 5 kgs. mixture of one part horse-beans and
four parts of dried beet pulp. All tﬁe animals on this mixture performed
well when compared to those getting ocats. Weilght changes were also simi-
lar in all the groupse It was also found that to replace one kg. of

ocats, 0,8 kgs of dried beet pulp was required.



MATERTALS AND METHODS
General Experimental Plan

Two lamh—fattening_experiments were conducted at the.ﬂmerigan
University of Beirut Farm in order to study the economy of lamb produc-
tion in Lebanon under typical farm conditions. The American University
Farm is situated in the Beka'a plain, where the climate is hot and dry
in Summer but cold and rainy in Winter. ' Une experiment was conducted
in the Summer of 1961-62, while the other was conducted during the latter
part of Spring and the early Summer of 1962-63,

Lambs used in both experiments were of the local fat-tailed Awasi
breeds The experimental animals in the first experiment consisted of
castrated and docked male lambs, while those used in the second experi-
ment were both intact male and female lambs. Ewe lambs were included
in the second experiment'in an effort to determine the effect of sex
on daily rate of gain. The average age of lambs used in the first expe=-
riment was 157 days with a range from 137 to 173. Iambs usced in the
seéonﬁ experiment were weaned at the age of two months, and their average
age at the start of the experiment was 76 days with a range from 63 to
88

The experimeﬁtal animals were weighed at the start of the experi-
ment and every two weeks thereafter until the end of the experimental
periode The animals were then slaughtered and graded. The dressing per=-
centage was calculated on the basis of cold weight, which was obtained
after cooling the caréasses for a period of one week at a temperature of
BZQF. The carcasses were assigned a numerical score ranging from one to

five, depending on their gradee. A score of one was given to utility

e
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grade, while a score of five was given to the highest grade obtained,
namely choice. Economy per lamb was calculated at the conclusion of the
experiment by the American and the Lebanese systems of marketing lambse.
In the American gystem, the carcasses are priced according to their
grades whereas in the Lebanese system, a fixed price is paid on basis
of life—weight regardless of the quality. . ‘

The data for both experiments were statistically analyzed. In the
first experiment a "t" test was used, whereas in the second experiment an
analysis of variance was rune. Standard deviations were also calculated

for the results obtained for certain important criteria which were

studied.
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EXPERTIMENTAL RESULTS
Experiment I

Purpose

The experiment was designed to study the value of two different

concentrate mixtures, when wheat stubble was the only source of roughage.

Procedure

Twenty wethers of the Awasi breed were selected from the flock
maintained at the.ﬁmerican University of Beirut Fgrme. They were divi-
ded into two groups, A and B, in such a way that the heavier lambs were
placed in group A and the lighter ones in group B. The average age in
days for the two groups was almést identicalgl.Frior to the start of the
experiment, the lambs were shorn, dipped far:cbﬁtrol of ectoparasites

and treated for worms with phenothiszine.

Feeding liethods

Lambs were allowed to graze on a nearby stubble fielde A period
of one week was allowed as an adjustment periocd, to adapt the animg ls
to stubble grazing. Two concentrate mixtures were formulated (Table 1),
with one having corn as the major energy ingredient (Ration A), and the
other having dried beet pulp as one of the major energy sources (Ration
B}e The cost per lb. of ration A and B was P.L. 9.1 and 8.1 respéctively. -

The experiment was conducted for a period of ten weéks; The
anima;s were taken to the wheat stubble field (39 dunums) at about 7

o'clock in the morning and brought back to the pens after five hours of

- 18 =
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Table lo Composition of the experimental rations* -~ Experiment T,

— ——— . — Sl

Tngredient Anmount Crude protein T.D.N. Net energy
: e e 1bSe 1bse _1bs. Cale
Ration A
Barley - 25 22 197 17,625
Yellow corn 35 2,1 28.0 28,035
Dried beet pulp 10 09 6¢9 T o050
Cottonseed oil meal 10 4 .0 648 643530
Soybean o0il meal 6 3,0 445 4,656
lMolasses 10 Oa3 5e4 54610
Steamed bone meal - - -
Ground limestone - - =
Mineralized salt - - =
Total 100 15,5 71.3 69,306
Ration B
Barley 37 249 29,2 26,085
Dried beet pulp 32 248 221 224560
Cottonseed 0il meal 10 4.0 6.5 64330
Soybean 0il meal 7 305 5eH BeD (2
lMolasses 10 0.5 54 55610
Steamed bone meal 2 - - =
Ground limestone 1 - - =
Mineralized salt 1 - - -
Total - 100 13,5 69.0 66,157

* TVitemin A wes added to both rations at the rate of 1,500 I.U./1lb., and
vitemin D, at the rate of 200 TeUa/1bo



grazinge They were watered and held in the shaded pens for about two
hours, after which they were again taken to the stubble field for three
hours of grazing. The concentrate mixtures were fed to both groups in
the afterncon upon return from the field, The following rates of con=-
centrate feeding were followed for both groups:

20 lbse per lamb per dey for the first 2 weeks,

245 lbs. per lamb per day for the next 4 weeks,

3,0 lbse. per lamb per day for the last 4 weeks.

The welgh-backs of feed refused were recorded daily for each group.
Results

Data on the average age, birth weight, total weight gain, and
. daily weight gain during the experimental period for each group are |
presented in Table 2. The results obtained showed that group A lambs
receiving the ration A with corn as the major energy ingredieﬁf did
better than group B lambs receiving concentrate B, in which dried beet
pulp constituted a high percentage. The total average gain in group A for
the experimental period was 28.0 lbs., and in group B wds 25.4 lbse
Similarly the average daily gain was 0,40 + 0.07 lbs, in group A and 0.36 +
0009 lbs. in group B« It is possible that the average gain.of group B
is reduced on account of the fact that two lambs in group B were sick
and did not grow at a normal rate for several daysa

A similar trend was noticed when the carcass data in both groups
was examined (Table 3). The dressing percentage was a little higher in
group A (52.7), as compared to group B (51.8). The average carcass grade
in the case of group A was gbod +, with a score of 4.4, while that in

group B wes good =, with a score of 2.3.



Table 2. Age, birth weight, initial welght, final weight and daily gains
of lambs at the end of ten-week feeding trial - Experiment I

PN N = s T e Ty

Lanb Koo Biilh wi. Titsl Tieal | Gers Daily  Corrected
Hos (days) (1bs¢) Whe wte ins gains daily
(1bs.} (1bs.) 1bs.) (1lbs,) gaing*
= o 3 = = 2 (1bs.)
Group A
B 3 173 10,0 80,0 112.0 22,0 0446 0445
Wiz 167 9.5 86o5 11740 3045 0043 0.41
%38 165 11,5 93,0 I93ib 3045 0443 0439
E20 164 12,0 970 119.5 22,5 0432 0426
oz 163 10,0 84,0  107.0 23,0 0,33 0,31
®38 156 21,5 91.0 . - 12455 33,5 0.48 0.44
B39 155 10.0 85,0  121.0 3640 0.51 0049
P41 55 940 90,5  120.0 29,5 0,42 0439
E 48 149 11.0 7740 9840 21,0 0430 0429
E 55 137 11,0 7.0 1095 25,5 .56 0435
Average 158 1045 86,1 1145 28.0 0440 + .07 0438 + .07
GrouE B
E 6 170 12,0 67.5 10040 32,5 0446 0.48
Bl 6o €40 6445 80 60 15,5 0.22%% . 0,25
E19 164 9.0 75,0 1070 32,0 0446 0446
E 28 160 840 54 40 69.0 15.0 . 0.21%* 0.27
B33 159 8.5 61,0 92,0 31,0 0044 0.48
B 435 152 7.0 6640 9445 28,5 0.41 0444
E 47 151 8.5 70.0 96 0 2640 0438 0440
E49 149 9.0 6945 91,5 22,0 0,31 0033
E 50 148 945 63 .0 8840 25,0 0.36 0440
E52 142 9.0 70.0 9740 27.0 0,38 0440
Average 156 848 6640 91.5 2504 0436 + 409 0.39 ;ftggl

e e

* Corrected daily gains calculsted by use of

regression of daily gains on
initial weight,. —

*%* lambs Nos. 15 and 28 suffered from acute bronchitis and were treated with

antibiotics,
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Table 3. Dressing percentage and grades of lamb carcasses - Experiment I
Lamb Noe  Live weight Weight of cold Dressing Carcass
—o o Chhay) __carcass (1bss) % . Grade Score
G‘rouE_,& |
B 3 112 0 55 05 52.134 Good ~+ 4
E 12 1170 60e% 51.5 Choice 9
E 18 12345 6461 51.9 Choice 5
B 20 1195 64.0 5661 Choice 5
B 22 107 .0 54 «5H H2 o2 Good + il
1 58 124:5 6409 52-1 Choice 5
E 39 121 . 623 52 o3 Choice 5
B 41 120.0 62 .0 52 o5 Choice 5
B 48 98.0 S5iaD 5% o Good 3
355 102.5 He s> 52 5 Good 5
Average 114.5 5964 + 502 52.7 + 1o3 Good + 4.4
Group B
E 6 100 .0 5063 5063 Good 3
E 15 8040 4165 555 Good = 2
E 19 107 .0 5 eD 5167 Good 3
E 28 69@0 34@5 521;3 U'tlllw 1
B 35 921:-0 46:&6 50.6 Good = 2
5453 965 4940 24 o4 Good 5
B 47 96 .0 4943 5143 Good 2
E 49 9155 46,0 517 Good 2
E 50 880 450 Hled Good 2
E 52 97«0 49¢3% 50.8 Good 3
Average 9145 4547 + 547 51.8 + 1,3  Good 23
Table 4o Concentrates consumed, and their cost/iﬁ@ 1b$0 of gain - Ixperi-
ment I :
Group Totel concentrate Total gain Cost/iOO 1bse Concenﬁrata/l@@
consuned (1bs.) (1bs.) gain, EB.L.%  1bs, ga:n (lb %)
A 1731 280,00 56900 61800
B 1629 24565 52400

=

* Iebznese pounds.

# T e

641.0
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In Table 4 data are presented on the amount of feed consumed and
the cost per 100 1lbse. of gaiﬁ in both groups. The cost per 100 lbse of
gain was less in group B by l.l. 4400 as compared to group A, since
ration‘B was cheaper than ration A by P.L. 1.0 The concentrates consu-
med per 100 lbs..of gain were higher for group B (6410 lbs.) ﬁh&n for
eroup A (618.0 1bs.)e

When the economy of fattening was calculated according to the Ame-
rican gystem (Table 5), it was found that the margin left for labor, hou-
sing, interest,and net prﬁfiﬁ per lamb was L.L. 24.25 in group 4, as
comﬁared to LeL. 956 per lamb in group B. Un the other hand there was
a difference of only LeL. 0.10 per lamb in favour of group A, when the

econony was calculated according to the Lebanese system of lamb marketing

(Table 6) o
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Table 5o Economy per lamb in L.L. when carcasses evaluated on basig of
UsS.Ae grades* - Experiment I.

Description Group 4 ik _____broup B .
Income Exvpenses Income TExpenses
Value of carcass 100,27 68,20
Value of fleece 590 3 00
Yalus of hesrt, liver, | |
kidney & brain 300 %00
Value of tall fat 0453 041
| Total 107 .30 T4 .61
Price of lamb - ~66430 | 50486
Cost of concentrates 154715 13,19
Cogt of stubbles 1,00 1400
Total | - 85,05 65405
ft for labor, housging,
interest, net profit, etc. 24425 1956

=y ] o . s - S

* Rates of different gradess

Choice &t L.Le 1082/1bs
Good + &1 Dubs 1470/1bs
Good . at Lsbla 1459/1bs
Good « -at Lele Le48/1be
Utility at LeLe 1036/1bs

Table 6o Economy per lamb in L.Le. on basis of live weight* (as in Leba=-
non) - Experiment I

e — - e - = SEETEarT

Description Group A Group B
Value of live=-weight 8817 T0.07
Expenses 83,05 65005

i i -

Left for labor, housing
interest, net profit, etc. | 5el2 , 5602

e T b ]

% Rate: LeLe 0.77/1b. of live-weight.



- 25 =
Experiment II
Purpose

The results of the previous experiment indicated that corn could
be partially and effectively replaced by dried beet pulp in lamb-fatte=-
ning rations. This experiment was designed to study the extent to which

dried beet'pulp could be substituted for corn in lamb-fattening rationse.

Procedure

Thirty-six ram lambs and eighteen ewe lambs of the Awasi breed
weré selected from the 1962-6% lamb crop at the American University of
Beirut Farm. These lambs were weaned at the age of two months, and were
fed a concentrate mixture containing iﬁ.kﬂ crude prdteina The mixture had

the following composition:

Barley 40%
Sorghum e 20%
Soybean 0il meal 23%.
Wheat bran 15%
Salt 1%
Bone meal, steamed 1%

Vitamirs A and D were édded at the rate of 125 IL.U. and 80 I,U. per lb.,
respectively. The experimental lambs were kept on this concentrate mix-
ture for several weeks prior to the start of the experiment. All the
lambs were vaccinated against entero-toxemia with an initial dose on
April 10, 1963, and another dose one week later. They were randomly assi-
gned to three groups Cy C + B and B, with the result that each group had

twelve ram lambs, and six ewe lambs of approximately the same sge and same

initial weighte
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Table 7. Composition of experimental rations- Experiment II.

=

¥

Ingredients Experimental rations
S e C C + B B
Yellow corn 40 20 -
Dried beet pulp - 20 40
Cottonseed o0il meal 20 20 20
Barley 18 18 18
Molasses 10 10 10
Wheat bran 10 10 10
Bone meal, steamed L 1 Tk
Common salt e L 1

100 100 100

Calculated analysis* (%)
Crude protein 1531 154633 1535
Total digestible nutrients 71,56 69.54 67e5H2
CalCium Oo46 0‘59 0.74
Phosphorus 0469 0664 0.61
Net energy (Ca?;/lb.) 699 691 683
Vitamin & (I.U./1b. 1126 T26 %26

* Calculated from Morrison's Feeds and Feedings. 22nd Ed. 1957,



Feeding Methods

Three concentrate mixtures were formulated as presented in Table
Te The three groups were fed eqﬁal amounts of corn silage as the only
roughages. The whole daily allowance of silage was fed in the morning,
 whereas half of the concentrate allowance was fed in the morning with
the remsinder fed in the afternoon. Fresh drinking water was available
at all times.

Daily feed aliowance of silage and concentrate was restricted to
the smount consumed. Hence, differences in gain would be due to.diffe-
rences in the nutritive value of the three rations. Since it was attemp—
ted fo feed the animels to the limit of their appetite, weiéh—backs
could not be completely avoided, Since the main concern of this experi-
meﬁt centered upon the detection of any differences in the nutritive
value of the three ccncentrates, gsilage intake by the three groups for
the whole experimental period was made wmiforme. The concentrate con=-
sumption for the same period emong the three groups was variable,

however.,

Upon the completion of the experimental period of twelve weeks,the
lambs were weighed and their final weights recorded. Ten ram 1am55 from
each group were slaughtered at the end of the experimental period and the
carcass data recorded. Blood and liver samples were taken from each lamb
for vitamin A analysis. The nasal cavities and the frontal sinuses of
211 the slaughtered lambs were opened and examined for the presence of

the larvae of the "Nasal Fly" (QOestrus ovis)s This examination was

necessitated by the fact that animals in all three groups had outward

signs of infestation manifested by frequent sneezing and shaking of the
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head. The kidneys were examined for the presence of urinary caleculi
since there are some observations indicating that the feeding of beet
pulp increases the formation of calculi (Lindley et al., 1953, Taysom

et al., 1953 and Elam et al., 1956).

Reggltq

Tables 8a, 8b and 8c show data regarding age, total gains and daily
gains of lambs in groups C, C + B and B respectively at the end of the
twelve-week feeding triale The results in&icated that lambs in group B
receiving 40% dried beet pulp in their concentrate gained the most during
the experimental period, with an average gain in weight per lamb of
53.5 lbso Group C + B which received 20% dried beet pulp and 20% corn in
their concenfrate, averaged 32.1 lbs. of total gains. The lowest gains
which averaged 31.5 lbs.lfor the whole feeding period were obtained by
lambs in group C receiving 40% corn in their concentrate. It was also
observed that male lambs had a greater rate of gain than the ewe lembs in
all three groups.

A similar pattern to that of total gain was also obtained for
d&ily.gainse The daily gains for groups B, C + B and C were 0,40, 0,38
end 0,37 lbs. respectively. The daily gain of males was a2lso higher than
that of females in ail three groupse.

In Tables 9a, 9b and 9c the weights of cold carcasses, the dres-
sing percentages ané.the carcass grade of groups C, C + B and B are
presented respectively. ILambs slaughtered from group E had an average
cold carcass weight of 40.0 lbs. and a dressing percentage of 49.9.

The carcasses averaged grade "good" and were given a numerical score of



Table 8ae Age, birth weight, initial weight, final weight, total gain
and daily gain of lambs (Group C) at the end of twelve-week
feeding trial - Experiment IT.

i S

lanb Noe Age at start

=i et =il =

Birth Initial  Final

Total Daily
(days) whe whe whe gain = gain
e 1 . {1bss)  {lbse) . (lbss) (ibss)} (Ibss)
Males
i | 84 1065 450 7240 27,0 0032
F 15 82 1165 3645 7765 410 0449
F 16 81 9.0 49.0 80,0 31,0 0037
F 19 80 11.8 660 8840 22 ¢0 0426
F 23 79 A00° 455 6540 1945 0423
F 32 75 10,8 46 o5 8040 33,5 0«40
F 42 72 BB | pglE < BE.G 2645 0431
¥ 47 70 940 3945 795 40 40 048
F 55 68 05 3045 7065 40 o0 0448
F 60 . 65 642 34 40 7045 2645 0643
Average 756! 96 422 T4 o4 2leT . 0.38
Females
F 18 gl 965 36 .0 T0e5 34«5 0041
F 33 5 11.5 5240 845 3245 0239
¥ 35 74 9e5 44 40 6705 2545 0.28
F 38 T4 945 4945 86,0 265 0.43
F 39 15 965 24 5 5840 5365 0040
F 48 70 965 3545 61e5 2640 0,31
Average T4 o5 948 40 2 Tle3 31.1 0a37
Total Average 7562 907 411 1209 lah BT & +08

—T— W

e
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Table 8be Age, birth weight, initial weight, final weight, ftotal gain
and daily gain of lambs (Group C + B) at the end of twelve-
week feeding trial - kExperiment Il.
Lamb Noe Age at start Birth 1Initial Final Total Daily
(days) wte wle wte - gain gain
_ (dbde) {lbme} (1bss) (1bse)  [1boe)
Males :
¥ 88 960 4465 740 29+5 0435
B o] 86 963 44 40 81le5 5T«5 045
P15 83 Gad | S5LiD 66 .0 5445 Oe4l
F 14 83 945 3845 81,0 42 o5 0451
F 20 80 11.5 52 40 8245 3045 0436
F 24 3 8e5 2740 133 465 055
F 29 T Teb 39,0 55D 1445 0417
§ A5 1 Te5 36 .0 7645 40 65 0,48
F 44 T1 9.0 42 .0 T4 65 3205 0.39
F 53 68 10,0 3845 8245 4460 0.52
F 5_8 66 160 26 .0 500 24 0 0629
Average TT <6 8eT 3841 T253 = 54,2 0.41
Females
F 6 86 8.0 3660 6945 3% .5 040
F 17 81 1042 56 +0 8045 24 45 0429
F 36 14 10,0 4445 7440 2965 0e35
F 41 72 10.2 51 60 680 1740 0420
F 50 70 7.0 3045 620 . 3145 Oe37
¥ 51 70 10,0 3745 71,0 23 5 040
Average 7545 9 e2 42 o6 708 28,2 Oe34
Total Average 76.9 849 40 5 T1.8 521 0638 + 0.1

B an
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Table 8ce Age, birth weight, initial weight, final weight, total gain
' and daily gain of lambs (Group B) at the end of twelve-week
feeding trial - Experiment IIl. -

Daily

Tamb Noe Age at start Birth Initial Finél Total
(days) whas whe whe gain gain
D “{1bse}  {1bss) (1bse} (1bae) (1bs.)
lales .
F 5 86 84 9740 6265 3545 042
F 10 85 8.0 4705 96 40 4845 0,58
P12 84 965 40,0 64 .0 24.0 0.29
» 27 79 10.0 44 40 T35 2905 035
B o7 76 860 50«5 7965 29,0 0e34
F 30 75 805 575 05 430 0451
F 37 74 9e5 4145 64,40 22,5 0.27
F 43 72 T+5 3060 T5e5 4345 0452
T 46 71 745 3645 76 50 3965 0.47
P 56 67 10.8 34 .5 7845 44 .0 0452
T 59 66 865 47.0 91.0 44 40 0652
F 62 63 12,0 52 40 99,0 47 .0 0456
Average T4 48 9.0 407 78.2 375 0445
Females :
F 8 86 90 46 .0 7245 26 45 0031
F 9 85 745 3240 5865 2645 0,31
F 26 76 940 4365 68,5 25,0 0630
F 34 74 11.5 5% 0 74 .0 21,0 0425
F 45 71 740 42 40 6540 23,0 6,27
F 49 . 70 940 3665 6840 3145 0437
Average 770 8.8 4242 6767 2546 0430
Total Average TDeD 9.0 41,2 T4 7 5345 0440 + Ool

—r

AEnTTe



Table 9a. Dressing percentage and carcass grade (Group C) = Experimeﬁt

8 5 8
lZ$mb Ho.ifidve ﬁgight_ Weight of éﬁld Dressing #éarcass
(1bss) carcass (1lbs.) % Grade Score
F 1l T2 40 3502 49.0 - Good = 2
A5 T7a3 3605 47.1 Good = 2
F 16 800 3960 4867 Good - 2
L 8840 4585 51a7 Good + 4
F 25 65 .0 33«0 50,8 Good = 2
F 32 80,0 3940 4847 good = 2
F 42 56 40 27,0 4862 Utility © 1
F 47 195 3945 497 Good P
B 59 7065 34 0 4842 Cood - 2
F 60 T0o5 3245 4601 Good = 2
Average 739 3641 + he0 48,8 + 1#5 Good - 2 42

ST ity = ——
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Table 9be Dressing percentage and carcass grade (Group C + B) - Experi-

ment Il

Temb Hoe L&vérweight*-“iWEiéht of cold Déggsing Carcass %
e (1bse } carcass (1bss) % Grede Score

B2 T4 .0 37«5 507 Good - 2

) 815 4065 49.7 Good 4

F 13 6640 32 .0 4845 Good 2

¥F 14 81.0 397 49.1 Good 4

F 20 825 4445 5349 Good 4

F 24 T35 52 02 4%49 Good 2

¥ 29 D55 2647 5060 Good 2

F 31 7645 37,0 484 Good 2

P 44 145 37 o2 . 50.0 Good 3

F 53 82,5 41.5 50 03 Good 3
Average T4 5 3669 + Do 49e4 + 2.5 (Good .2.8

wrrrers
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mable 9c. Dressing percentage and carcass crade (Group B) - Experiment

g

IT.
Légg'ﬁo, Live wé;ght Weight of_zold Dressing ___Carcass
oo AibEs) carcass (1bs.) % Grade Score
¥ 30 96 60 4965 51.6 Good 5
F 12 64«0 32 82 50 64 Good 2
P21 T35 3565 4805 Good 4
¥ 27 T9s5 4045 509 Good 5
R0 8045 39.7 49.4 Good 2
F 37 6440 34,0 5341 Good 2
F 46 76 40 3740 4867 Good 2
F 56 7865 37 &5 47«8 | Good 3
F 59 91,0 46a0 50 o5 Good 3
F 62 9940 480 4845 Good 4
Average 80,2 4040 + 549 4949 + 1.6 Good 208




= 35 =

2.8 Group C + B had a lower average cold carcass weight of 3649 lbs.,
a slightly lower dressing percentage of 49.4, but a similar carcass
grade and score to that of group B. Group C lambs had the poorest car-
casses. The lambs averaged a cold carcass weight of 36.1 lbs., &
dressing percentage of 48.8 and a."good =" opade with a numerical score
of 2.2

Data regarding average feed consumption, cost of feed per lamb,
and feed cost per 100 lbs. of gain are presented in Table 10, Two male.
lambs in group C died during the experimental period. The cause of
death was suspected to be entero;toxemia. One male lamb from group C + B
was excluded from the experiment due to his inability to stand and walk
to the feed troughe No similar situations occurred in group B, in which
all the lambs thrived well during the total experimental periods

The average silage cansumpficn per lamb for the total experimental
period-was almost identical for all three groups; however, concentrate
consumption varied slightlye Group C lambs had a lower concentrate in-
take of 2.7 and 3.4 lbs. than lambs in groups C + B and B respectively.
Thig difference in concentrate consumption was a result of the occasional
but partial refusal of the feed by group C lambse.

The cost of feed consumed per lamb during the experimental period
was lowest for group B (L.L. 13.90), intermediate for group C + B
(L.L. 15.34) and highest for group C (L.L. 16.60). This result was due
to the fact that concentrate B was the cheapest of the three concentra-
tes fed (Table 10}, On the basis of feed cost per 100 lbs. gain, the most
economical gains were produced by group B at a cost of L.L. 41l¢49. The

most expensive gains, however, were obtained by group C at a cost of
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L.Le 52470 Group C + B was intermediate in this respecto

The economics of lamb production calculated on the bases of carcass
grades and also live-weight are presented in Tables 11 and 12. The calcu-
lations in Teble 11 indicate that the amounts iﬁ Lebanese Pounds left for
labor, interest, housing, and net profit were highest for group B lambs,
intermediate for group C + B lambs, and lowest for group C lambs, and
of the magnitude of L.L. 24.01, 18,18 and 10,76 respectively.

When the economy per lamb was calculated on the basis of live-weight
(Table 12}, the returns covering labor, housing, interest, and net profit
were Liele 11090, 8477 and 7488 for groups By C + B and C respectivelye

Data on the effect of age on feed efficiency is given in Table 13,
Tt is evident from Table 13 that less feed was consumed per lb. of gain
when the animals were young thanéwhen older. With iﬁcre&se in age, there
was a decrease 1in the.efficienqy of feed utilisation. _This finding is to
be expected since the deposition of body fat which occurs with increasing
age is more costly than the deposition of leén meat which occurs earlier.
During the third two-week experimental period, group C lambs made negative
caing, which were probably related to the poor quaiity1cbrn_which was fed
during that periode.

Dats on vitamin A content of blood serum and liver of slaughtered
animals are presented in Tables 14 and 15. A large variation within the
group was observed for serum and liver vitamin A. lambs in group C which
theoretically should have had the highest vitamin A content in their blood
serum because of the nature of the ration they ﬁere fed, had only 63.2
micrograms per 100 ml., as compared to values of 60.4 and 73.9 micrograms

per 100 ml. for groupsC + B and B respectively.
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Table 1le Economy per lamb in L.L. when carcasses evaluated on basis of
UsBelhs grades* - Ixperiment II.

Description Group C Group C + B __ _ Group B
ey Income Expenses Income Expenses Income Expenses

Value of carcass 52,98 58067 6360

Value of fleece 20,50 2.50 250

Value of heart,
liver, kidneys |
& brain 3,00 500 3000

Value of tail fat _0.53 0e53 0653
Potal 59401 64470 6963
Cost of lamb 3165 gl.ga 31,72
Cost of concentrate 14 .67 13,42 11,98
Cost of silage 1.93 1,92 1.92
Total 48025 | 46 652 45 662

Amount left for
labor, housing,
interest and '
net profit 10,76 18,18 24 .01

= - — T

* Rates of different grades:

Choice at L.L. 1.82 per 1lb.
Good + at L.L. 1.70 per 1lb,
Good at LeL. 1459 per 1lb.
Good = at L.L. 1¢48 per lb,
Utility at L.L. 1¢36 per lb.




-.-39.-

Table 12, Economy per lamb in L.L. on basis of live-weight* (as in
Lebanon) = Experiment II. -

o e e e SR L S L. ET T s e S e R

Description 3 Group C Grbup C. & B Group B
Income Expenses Income Expenses Income Expenses

T T R PP T

Value of live=

weight 56413 55429 57452
Total 56.13 55.29 gy
Cost of lamb 31.65 31.18 531.72
Cost of concen- ,
trate : 1456? 13) ;4—2 11&98
Cost of silage 1,93 1.92 1,92
Total 48.25‘ 46 .52 45 662

Amount left for
labor, housing,

interest and
net profit “ 0K 7088 8oT7 - 3190

e e

¥ Rates LeLe Oo77 per lb. of live-weighte
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~ Mable 13, Effect of age on feed efficiency - Experiment II,

Two-week Feed consumed per 1b. of gain

experimen=- Group C

~ Group C 4+ B

tal period Concentrate

Group B

TTET i ST AT

Silage Concentrate Silaég Concentrate Silage

1 2ef 240 2 ad} 1.8 29 240
2. 4ol 20 560 ) 465 208
5 =2 i Tol 43 daT 346
4 2.8 1.9 5ol 365 5.0 365
5 TeT 4.8 52 340 T4 444
6 T+5 349 21.9 11.5 6.6 32
Average 5417 3,40 5616 3432 4.97 3,18

# Negative gain during the third two-week period.
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Table 14, Blood serum vitamin A of groups Cy C + B and B lambs in micro-

grams per 100 ml., = Experiment II,

Group C e

-2l

LalzFrowva . £ oAz DT R

—_ _Group C + B _ Group B
lamb Noo, Vitamin A Lamb Noe. Vitamin A Tamb No. Vitamin A
F 11 814 F B 2642 F 10 82.8
F 15 3043 F 7 69,0 F 12 81.4
F 16 71.6 P 13 67 «6 21 579
F 19 57.9. F 14 2849 F 27 9542
F 23 538 F 20 690 F 30% 5
F 32 4207 F 24 42.'7 F 37 27.6
F 42 759 ¥ 29 4843 F 46 579
F 47 1569 F 31 676 F 56 5562
B 55 . 100.7 F 44 T1e6 F 59 8565
F 60 41 .4 F 53 J13.1 F 62 121.4
Average 6302 + 21.7 60.4 + 25.3 73:9 + 2643

AR e

g L T

* DSample lost due to breskage of serum tubes



-4 -

Date. on the hepatic liver storage of groups C, C + B and B lambs
are presented in Table 15, ILambs in group B had the lowest vitamin A
levels, while those in group C + B had the highest. The values for group
C lambs were slightly lower than;those of group C + Bo The mean vitamin
A storage values expressed in micrograms per gran of fresh liver for
groups B, C and C + B were 149.2 + 40,9, 21002 + 125.2 and 220.3 + 68.8
respectively. It is evident from the standard deviations obtained that
a large variation occurred within each group,and in particular within
sroup Co The values for all animals however, were within the normal
r&nge reported in.the literature.

The nasal cavities and the frontal sinuses of all slaughtered
animals weré thoroughly examined for the presence of larvae of the

"Nasal Fly" (Oest:gg ovis)e Most lambs in all groups were found to be

harboring the larva but with different degrees of infestation. There
appeared to be however no correlation between the number of larvee pre~=
sent and the gaiﬁs obtained by lambs during the experimental periode.

The kidneys of slaughtered lambs were alsc examined for the
presence or absence of urinary celculi. All examinations in this respect
were found negative.

The analysis of variance of daily gain for the three groups of
lambs is presented in Table 16. A statistical difference at the 1% level
of probability was found between sexes; there was no difference however

between the three groups namely C, C + B and B.
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Table 15, Hepatic vitamin A storage of groups C, C + B and B lambs in
micrograms per gram of fresh liver - Experiment II.

Group C Group C + B _. Group B . ~

Lamb No. Vitamin A Lemb No, Vitamin & Iemb No. Vitamin A

R 1l 26243 F 2 23505 F 10 17844

F 15 160.7 . 2571 B 12 14946

F 16 83 62 F 13 21406 F 21 16342

F 19 1895 F 14 36545 P 27 11043

F 23 9303 F 20 149.2 F 30 12045

& 9 13043 F 24 144 67 F 37 9741

F 42 41649 F 29 253.6 F 46 143.2.

F 47 39343 F 31 184 .0 F 56 116,.8

P 55 8149 F 44 145 .6 F 59 181.6

F 60 29049 F 53 2534 | F 62 231.4
Average 21042 + 125.2 22043 + 6868 14902 + 40.9

My
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Table 16. Analysis of variance of daily gain = Experiment Il.

L S ST LR

W“_

Source of variance defle DeDo M.S. Fo
R e ~cmraes s e = o e
Between sexes 1 0.0683 00683 T 9%
Between groups within sex 4 0.0404 0.,0101 le2
Within groups within sex 45 063923 0.0087

e : AT = - A

* Significant at 0.01 level of probabllitye



GENERAL DISCUSSION
Wheat Stubble as the Sole Roughage for Fattening Lambs

Wheat stubble is a term used in reference to straw which is left
above the soil after wheat has been harvesteds It is commonly used by
villagers and Bedouins for grazing their sheep during the summer monthse.

In an effort to study the nutritive value of wheat stubble, two
groups of lambs were fed a different concentrate supplement in additiou_
to their grazing on wheat stubble, since the latter is known to be a
poor feed when fed alonees Concentrate A had a crudé protein content of
13.5% and an estimated net energy of 693 Cal./ibo Concentrate B had also
a crude protein content of 13.5%, but an estimated net energy of 661
Cal./1lbe., which is slightly lower than that of concentrate A. A compari-
son of the growth rates of the experimental lambs with growth rates
published in the literature of lambs on different roughages but approxims-
tely similar concentrate supplementation was felt to be a good criterion
for evaluating the nutritive value of wheat stubble.

Data mu total weight gains and daily gains during the éxperiIE*ental
period as mpesented in Table 2 indicated that lambs in both groups gained
at a satisfactory rate. Daily gains of 0.40 and 0.36 lbs. for lambs in
groups A and B respectively were slightly higher than Q,54 1lbs. (value
compiled by Horrison in 1957 from the results of several experiments in
which lambs were fed a "standard ration" of corn grain and alfalfa or
clover hay). Lambs in group & had a better daily gain (0,40 + 0.07 1bss)
than lambs in group B (0036 + 0.09 lbs.); however, there was no statistical

difference between the two groupse. It should be pointed out here that

_45_
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lambs E 15 and E 28, which fell sick for several days during the experi-
mental period and gained at a sigﬁificantly lower rate than the average,
have contributed to the lower rate of gain obtained for group B.

The average of the initial weights of lambs in group A was higher
then that of group B even though the average age of the two groups was
almost identicale This variation in the average initial weights can be
attributed to the higher average birth weight of group A lambs (10.5 1bse)
than group B lambs(848 1bse.)e It should also be mentionead here that the
heavier lambs were intentionally allotted to oroup A, and the lighter
lambs to group B in order to reduce the error within the groups. The
difference in the initial weights however, seems to have not influenced
the rate of daily gain, as was evident from the corrected daily gain
figures of 0,38 + 0,07 lbs. for group 4, and 0,39 i’O'OB lbs. for group B
(Table 2) which were obtained by the use of regression of daily gains on
initial weights. NO statistical difference was obtained for the corrected
values of the two groups.

Another difficulty encowntered in planning the first experiment was
the wavailability of lambs with an age of_approximgtely 3 monthse The
svailable lambs had an average age of about twenty-two weeks, and an average
weight of 76 lbse As a result of the conditions which prevailed, lambs
which were selected for experimentation had a short feeding period. More-
over, the daily lamb gains would have been better and more economical had
the animals been younger in agee

Thé comperison of the nutritive value of the experimeﬁtal rations
used in this study with a "standard ration" reported by Morrison (1957)

wes based on the TDN consumption per 100 lbs. of gain. Since the amount
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of wheat stubble grazed per lamb per day was not egstimated by close obser-
vation of the lambs while grazing, a figure of 2 1lbs. of wheat stubble was
thought to be a reasonable value to use in the calculation of total TDN.
The +total TDN obtained by each lamb from the grazing of wheat stubble
dﬁring the ten-week experimental period was calculated to be 50,12 lbse.

Tt was also calculated that group A Jambs received 619 1lbs. of TDN from

the concentrate and stubble consumed to produce 100 lbs. of gain, ﬁhereas
group B lambs consumed 663 lbs. These figures are a little higher than
that calculated by the writer for the ration reported by Morrison (1957)
?Morriscn repﬁrtgd that %87 lbs. of corn and 418 lbs. of alfalfa or clover
hay, were consumed by lambs to produce 100 lbs. of gain. These amounts

of corn and hay contained 522 lbs. of TDN. This difference in TDN con-

sunption per 100 lbs. of gain between the experimental rations and that

reported by Morrison could be due to the use of younger animals in the
experiments compiled and studied by the author, and to the nature of the
feed consumed. When the cost of alfalfa hay and its availability in
Lebanon is compered to that of wheat stubble, it becomes evident that the
experimental rations compared favorably with the "gtendard ration" repor-
ted by Morrison in regard to TDN per 100 lbs. of gaine. Care shoﬁld be
exercised however in the interpretation of the feed conversion data for
two reasons. Firstly it is possible that the stubble intake per lamb

per day could have been higher than the amownt agsumed, and secondly a
higher smount of TDN might have been obtained by grazing lambs if the
stubble content of wheat kernels was highe The difference between raﬁion
A =nd ration B in respect to the feed conversion efficiency indicated

previously, can be attributed to a difference in net enefgy of 32 Cal./lb.
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of concentrate in favor of ration A.

Data on carcess evaluation as presented in Table 3 show a higher
cold carcass weight of 59.4 + 5.2 1lbse. for group A lambs as compared to
4507 + 5,7 lbse. for group B lambs. This difference in weight can be
attributed in part to the two concentrate mixtures utilized, but mainly
to the fact that lambs in group A had a higher initial weight fhan lambs
in group Be The difference in dressing percent, though slightly in favor
of group A lambs, was not statistically significante.

The grading of carcasses of groups A and B on body conformation and
fat deposition revealed a higher grade for group A carcasses than those
'from.group Be Group A carcasses averaged "good +".grade, and a numerical
score of 4.4 in comparison to a "good -" grade, and a score of 2.3 for
group B carcasses. This difference in carcass grades was felt to be due
't0 the higher initial and final weights of group A lambs in comparison to
group B lambse

The economy per lamb evaluated on basis of U.S. grades is presented
in Table 5 Though this system of marketing lambs does not exist in
Lebanon, it is followed at the American University of Beirut Farm, where
the lambs were slaughtered and their carcasses solde Due to its higher
grade and final cold carcass weight, an average carcass in group A sold
for L.L. 100,27, whereas that in group B sold for only L.L. 68.20. When
the total cost of lamb production was calculated, it was found that a
lesser amount of money was spent to produce a lamb in group B than in
group A. This difference in cost was partly due to the lower cost of
concentrate B, but mainly due to the initial cost of the lambs (Table 5)e

However, the total amount left for labor, housing, interest, and net pro-
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fit per lamb was greater for group A than for group B. The most important
contributing factor for this difference appeared to be the grade of the
carcass. A "good +" carcass was sold at the rate of L.L. 1l.70 per lb.,
whereas a '"good =" carcass was 5old for only L.L. le48 per lbe The bet-
ter carcass grades obtained in group A do not appear to be influenced only
by the difference in net energy and ingredients of concentrates A and B,
but also by the higher initisl weights of lambs in group A.

When economy per lamb was calculated on the basis of live-weight
and external appearance (Lebanese method), the amounts in L.L. left for
labor, housing, interest, and net profit were L.L. 5.12 for group A
lambs, and L.L. 5.02 for group B lambse These amounts are significantly
lower than those obtained when carcasses were evaluated on the basis of
the American grading system. The rate of L.Le 077 per lbe of live-
weight used to evaluate the lambs was an average figure of year-round
pricese. Fluctuations in this rate appear to follow the law of supply and
demande.

1t is apparent_therefore, that a grading system for lamb carcasses
similar to the American system should be adopted in lLebanon. If lamb
carcess evaluation continues on the live-weight basis.aa it is at present,
it is suggested th&t the slaughter of lambs for market take place at the
meximum age of six monthse.

One can conclude from such a study that the grazing of lambs on
wheat stubble supplemented with a concentrate mixture can result in profi-
table rates of gain. The fattening of lambs beyond six months of age in

Lebenon appears to reduce the net profit from earlier feeding.
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Nutritive Value of Dried Beet Pulp for Fattening Lambs

The nutritive valued dried beet pulp and the extent to which it
could replace corn in the rations of fattening lambs was studied in
Experiment II, The three éoncentrate mixtures, C, C + B and B which were
fed, had a crude protein content of 15,31, 15.33 and 15,35 per cent, and a
net energy content of 699, 691 and 683 Cale/lbe respectively. Concentrate
mixture C contained 40% corn with no beet pulp, whereas concentrate mix-
ture B contained 40% dried beet pulp and no yellow corne In the C + B
mixture 20% corn and 20% dried beet pulp were added. The remaining ingre-
dients in the three concentrate mixtures were similar. Corn silage was
fed as the only roughage to the three groups in equal amountse.

Data as presented in Table 8 indicated that lambs in group B recei-
ving 40% dried beet pulp in their concentrate mixture had the highest
gain in this feeding trial. Group B lambs showed an average daily gain
of 0640 + Osl _1bse, aslcompared to 0,38 + O.1 ibs. for group C + B and
0637 + 0.08 1bse for group Ce Total gains for the whole experimental
period were also highest for group B (3305 1bse), intermediate for group
C + B (32.1 lbsg) and lowest for group C (31n5 lbs.)q These results com-
pare favorably with those obtained by Clark et al. (1945), who reported
that the inclusion of dried beet pulp in a ration of oats and alfalfa
produced the highest gains in three out of four trialse _The findings of
laynard and Knaus (1959) were also of a similar nature to those obtained
in this study. These workers reported that dried beet pulp had a higher
fattening value than grain when fed in combination with grain, bran or
mill feed, or with corn fodder.or corn silage. They also reported that

dried beet pulp protects the animal against indigestion and bloat. This
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might well be true, since lambs in group B, receiving 40% dried beet
pulp in their concentrate mixture, did.not suffer from any digestive
trouble, whilé two male lambs from group C died during the experimental
period. One lamb from group C + B exhibited signs of sickness and was
excluded from the experimente.

Although all lambs were vaccinated ageinst entero-toxemia, the
cause of death of these lambs was suspected to be this particular disease,
often referred to as "overeating disease". Symptoms observed were dullness,
anorexis, étiffness of hind legs and inability to stand up. Post-mortem
examination revealed the presence of fourlto five litres of a straw-
colored fluid in the abdominal cavity., The lungs were extremely conges—
ted, while the heari, liver and spleen showed a lesser degree of conges-
tione

The results in Table 8 indicated poorest gains for group C.lgmbs
receiving 40% corn in their concentrate mixtureo. This result is puzzling
and contrary to what one expects when feeding corn which has a high net
energyo. JL1t is suspected that the corn quality fed to group C during the
third fortnight period of the experiment could have been very poor, since
this com consisted mostly of the bin scrapingse This view is supported
by the fact that when a better quality corn was used during_the next fort-
night period, the lambs gained at a tremendous average rate of 0.74 lbs.
daily, and compensated for the negative gains made during the third fort-
night (=0.,09 lbs. daily).

The analysis of variance in Table 16 showed no statistical diffe-
rence in the daily rate of gain for the three groups. This finding indica-
ted the absence of a ration effect on rate of daily gaine. The observance

of a highly significant difference between sexes is due to a difference in
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the genetic make-up between male lambs and ewe lambse.

Data on dressing per cent and carcass grades presented in Table 9
showed group B lambs to have the highest dressing per cent of 49.9 and
"good" aﬁerage carcass grade. The dressing per cent in group C + B was
slightly lower (49+4), but a similar carcass grade as that of group B
was ﬁftained. Group C lambs had the lowest dressing per cent of 48.8 and
the lowest grade, namely "good -". Similar results were obtained by
'Milier et al. (1940-41) who produced better carcass grades from lambs fed
different types of beet pulp than from controls which received only grain
and haye Since grading of carcasses was based on the amount of fat depo-
sited and on body conformation, it could be maintained that dried beet
pulp had a higher fattening value when compared to that of grains. This
is in agreement with the results of Maynard and Knaus (1959) who found
that dried beet pulp had a higher fattening wvalue than grain when fed in
combination with grains, bran or mill feed.

The most economical gains were made by lambs in group B, as is indi-
cated in Table 10, Maynard (1955) reported that the ﬁighest and most
economical average daily gains were obtained when lambs received 0,75 lbs.
each, of dried beet pulp with their basal ration of barley, alfalfa hay
and salt. Results obtained in this experiment confirm the report by
Maynard (l9§5), since group B lambs which made the most economical gains
were receiving each 0.79 lbs. of dried beet pulp daily.

Feed cost per 100 lbs. of gain per lamb in group B, C + B and C were
LeLe 414459, 47.79 and 52.70 respectively. This difference iﬁ cost is
mostly due to a difference in price between one unit of corn and one it of

beet pulp. Clark et al. (1945) reported a feed cost per 100 lbs. of gain
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of $8,04 (L.L. 24.92) in case of lambs fed oats and alfalfa hay alone,
and $7.12 (L.L. 22,07) for lambs fed dried beet pulp in addition to oats
and alfalfa. These figures appear tQ be very low as compared to thbse
obtained in this study. This large difference is probably due to the
higher cost of feeds in Lebanon, as most of them are imported from other
countries, Also to be considered is the fact that Clark et al. reported
their findings in 1945, and wefld-wide inflation has raised costs tremen-
dously for most commodities during the eighteen yvears which have passed
since. When the results of this experiment and those of Clark EE.E;E
(1945) are compared, it becomes evident that in both studies the inclusion
of dried beet pulp reduced the feed cost per 100 lbs. of gain.

Data on the economics of lamb production as presented in Table 11
are very encouraginge. When carcasses were evaluated on the basis of U.S.
grades, the gross profit per lamb in groups B, C + B and C for labor,
housing, interest, énd net profit, was L.L. 24,01, 18,18 and 10,76 respec=-
tivelyos It is seen from these'fesults_that an average lamb from group B
yielded more than double the gross profit given by an average lamb in
group C.

The difference in the average cold carcass weight (Table 9) bet-
ween groups By C + B and C is due to the respective final live-weight
obtained in these groups. The difference in grade however was based on
the extent of fat deposition and on body conformation.

The economy per lamb when marketing was based on live-weight (Table
12) also indicated a similar pattern as when the carcasses were graded.
The gross profits covering labor, housing, interest, and net profit were

LeLe 11690, 8677 and 7.88 per lamb for groups B, C + B and C respectivelyo
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These amounts are almost half as much as those realized when the carcasses
were graded and then marketed. This clearly demonstrates thé necessity
of introducing a system of marketing lambs on the basis of grades rather
than on live-weight as presently done in ILebanon,.

In an analysis of feed efficiency for the three groups (Table 13),
it was found that group B lambs consumed the least amount of feed (4497
1bse of.concentrate and 3.18 lbs. of corn silage) to produce one 1lb. of
cain. In comparison, a lamb from group C + B consumed 5.16 lbs. of concen-
trate and 3.32 lbs. of silage, and that from group C 5.17 lbs. of concen-
trate and 3.40 lbse. of silage per 1b. of gain. The poor feed efficiency
found in group C can be attributed to the negative gains produced during
the third fortnight of the experimental period which possibly is due to
poor quality of the corn consumed dﬁring that period. Table 13 also
showed that the most economical gains were obtained during the early age
of the lambs. The exceptionally low feed efficiency during the last two-
week period in case of group C + B, might be attributed to the fact that
the feed allowance of this group was reduced during that period in an
effort to equalize the amounts of concentrate and silage consumed by each
group during the whole experimental period. The two-week gains per 1ﬁmb
during this period were only 0.l3 lbs. for group C + B as compared to
3,8 1lbs. for group C and 4.6 lbs. for group B.

The vitamin A levels of blood serum and liver of lambs (Tables 14
and 15) indicated that the levels were quite adequate for optimal growth
This finding was to be expected since lambs in all three groups received
much more vitamin A in their feed than the minimum daily requirement of

1,000 I.U. per 100 1lbs. of body weight recommended by the National
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Research Council (1949). The results obtained for serum vitamin A appea-
red to follow a different pattern than those obtained for liver vitamin A
in the three groups studied. Whilé serum‘vitamin A was highest in group
B lambs, liver vitamin A was lowest for the same group. This interesting
feature substantiates the conclusioms in the literature surveyed, that
liver vitamin A is a more reliable mea sure of vitamin A status in the
body than serum vitamin 4.

Largé varistions in serum and liver vitamin A levels were observed
within the three groups studied. These varia tions may possibly be attri-
buted to individual variability from one animal toanother, since all
lambs in the three groups were provided with identical conditions of

manggemente



SUMMARY AND CONCLUSIONS

Two lamb-fattening experiments using the local fat-téiled.&wasi
sheep were conducted at the American University of Beirut Farm. The
purpose of the first experiment was to study the value of two different
concentrate mixtures when wheat stubble was the sole sourceé of roughage.
The second experiment was designed to study the nutritive value of dried
beet pulp, and the extent to which it could replace corn in lamb-fattening
rationse

Tn the first experiment, lambs receiving concentrate mixture A, in
which corn constituted one of the major energy ingredients, gained slightly
better than lambs receiving concentrate mixture 3B, in which dried beet
pulp was one of the major energy ingrédients. Daily gains of 0.40 + 007
lbse and 0436 + 00,09 lbs. were obtained for lambs in groups A and B res-
pectively, this difference in daily gains being statistically non=-signi-
ficant. Since both groups were of similar age but different initial
weights, the observed average daily gein figures were corrected by the
use of regression of daily gain on initial weighte. The corrected daily
cain figures of 0.38 i~0.07 lbs. and 0639 + 0,08 lbs. for groups A and B
respectively, showed no influence of initial weight on the rate of daily
gaine

The dressing per cent and the carcass grades were found to be
slightly higﬂer for group A lambs then for group B lambs3 however, no sta=-
tistically significant difference was observede

Tt can be concluded from this experimeht thats

(i) Dried beet pulp can effectively replace part of the corn in lamb=-

fattening rationse
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(i1) Wheat stubble can be utilized for fattening lambs on condition that
it be supplemented with a high-energy concentrate mixture.

In the second experiment, three groups of lambs were fed concentrate
mixtures with variable constituents as followss group C received 40%
corn with no dried beet pulp; group C + B received 20% corn and 20% dried
beet pulp, and group B received 40% dried beet pulp but_ﬁo corn. All
remaining ingredients were similar in all three concentrates. In addi-
tion to the feeding of concentrate mixtures 211 lambs were fed an identi--
cal amount of corn silage for the total experimental period.

Group B lambs obtaiged the highest daily gains of 0,40 + O.1 1bsgs,
as conpared to 0.38 + Ool lbse. in case of group C + B and 0,37 + 0,08 lbs.
for group C lambse The difference, however, between these groups was not
statistically significant.- liale lambs in all groups had a significantly
higher daily gain than ewe lambs. .

Lamb carcasses for group B had the highest dressing per cent of
4969 + le6 with an average of "good“ grade. Carcasses from group C + B
had the same grade as that of group B, but a slightly lower dressing per
cent of 49.4 + 2.5, and carcaesses from group C showed the lowest dressing
per cent of 48.8 + le5, with a lower aversge carcass grade of "good-",

The difference, however, between the dressing percentages of the three
groups was not statistically significant.

The most economical gains were made by lambs in group B with a feed
cost of L.L. 41.49 per 100 1lbs. of gain. The highest feed cost per 100 lbs.
of gain (L.i. 52.70) was incurred by group C lambs, whereas lambs in group
C + B were intermediate in their feed cost, averaging L.L. 47.79.

When the economy per lamb for this experiment was studied on the
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bases of grades and also live-weight, it was foﬁnd that group B lambs
were the most profitables Each lambfrom group B produced a gross pro-
fit of L.L. 24.01 for covering labor, housing, interest, andunet profit,
when the carcasses were marketed on the basis of U.S. grades. On the
other hand, e lamb from group C + B yielded an amount of L.L., 18.18, and
that from group C only L.L. 10,76 for covering the same items. On the
basis of live-weight, an average lamb from groups B, C + B and C yielded
LeL. 11,90, 8477 and 7.88 respectively, for covering labor, housing,
interest, and net profit.

Liver and serum vitamin A were found to be adequate for oﬁtimal
growth in all lambs, however, wide individual variations existed.

It can be concluded from this experimenf that dried beet pulp can
be used very effectively to replace an equivalent amount of corn grain

comprising upto 40% of the total ingredients in lamb-fattening concentrate

mixturess
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