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INERODUCIIUN

In Egypt, thesre are more than 11 million tons
of low quality roughages including different straws,
i.e. rice, wheat, besn, straw, rice hulls, cotton
sead hulls, cobton stalk, corn stover, corn cobs,
sugarcate bagasse and pith {(El1-Shazly, 1983). Eighty
five percent of animal feeds in Egypt are roughages.
The present available animal feeds hardly suffice S0%
of the existing animal population (cattle, buffale,
sheep and goats). The suzgesting solution of soe prob-
lem of animal feed shortags is to utilize the non-vra-
diticnal agricultursl by-products inte animal feeds
after treating and supplementing it (itaza and El-Shazly

1983) .

ihe marked i1mprovensnt 1n the fesding value of
straw obbained when treated with caustic soda (HalOh) en-
couraged g oumber of scientists to study other chemicals
and methods for upgrading of straw as feed.
One of the first systematic studies of the effect of
ammonia on straw was carried out in Germany about 50
years ago (Kroanberzer, 1933). In a laboratory experiment
he studied the effect of increasing amounts of ammonia on
the colour and watsr solubility of wheat straw. In the
USSR Nikolaeva (1938) used agueous ammonla and obtained
a marked incresse in digestibility of the straw. Tnus

: 40H sglution were recommsnded for treatmesant of straw
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to be fed to farm animgls.

In 1954 F. Juncker in Debmark applied for =a
patent {2141/54) for ammgnia Ltreatment of streaw for
animal feed. Juncker reported that smmonia treated
straw was used as feed for his cattle and that satis-

factory results were obtalned.

Digestibility experiments with sheep fed straw
treated with steam and thereafter ammonia showed that
the digestion coefficients (%) for orzanic matter was
increased up to 50.5 (Fyrileiv and Ulwvesli, 1958).- The -
nitrozan content of the straw was lncreased up te L3.4

g/kg DM.

In 1959 Zafren (USSH) publishec results from a
production trigl with growing bullsfed untreated or am-
monia treated rve straw. DBased on the daily zain of the
animals it wag estimabted that the energy value of the
treated straw was more than twice that of untreated
straw., Ihe =xtrs hibrozen suppliea could replace 20-25%

of the protein-H io the ration.

tefren (1961) described a method whereby straw
was treated with 3% ammonia or 120 1 of a 25% solution
per hton. The trestment could be carried out 1n pits,

trenches or stacks covered with plastic film. L[t was
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necessary to expose the strsw to air for 4 or 5 days

to get rid of excess agmmonia before feedinz it to ani-
mals. In an expesriment with yearling castle the daily
zein was significantly greater for ammcoanla treabed

straw thaan for untreated straw.

The loss of ammonia from treated straw iz aot only a
poliution problem. Between ons third and two thinmds of
the ammonia dissppears when the stack is opened {(Sundstél,
1952). Small scale exXperiment carried out recently
{Borhami et al., 1982) show that it is possible to cap-
ture almost 100% of the smmonia by spraying the straw with

acid when opening the stack.

Therafore, in mid 1982, Beef Production Project in
Animal Production Research Institute, Izypt established
two centers (Nouvnaris and Itay Bl-Baroud Jaater) for dis-

tributing gnhydrcous amnmonla to treat svtraws in the Igrms.

Urea is & crystalline solid produced technically
from amwonia and carbeon dioxide. It is easily dissolwed
in water and is widely used gs fertilizer or fed directly

to rumingnts as a source of NPN {(46.6% K}.

Urea is inherently safer to use than ammgnia. Hany
countries wnich do not have access te anhydrous or sgyueous
ammonir, will usually have urea avallable since 1t is ohe

of the commonest nitrogen fertilizer sources. Hence nmethods
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of using urea %o generate ammonla io situ in straw
are very lmportant for many places. Urease enzyme
which decompose uree to ammonia are present in some
Ccrop residues, and ars also present in certain seed
meals (e.g. raw So¥bean megl) and in urine (Sundstgl

and Coxworth, 1984).

In the present study, it was aimed to utilize
the non-traditional agricuitural by-products inte ani-
mal feeds after treating with snhydrous azmmoanis. I%
was therefore, intended to investigate the effect of
treatment rice straw and corn stalk with anhydrous am—
monig on palatadbility, performance of lambs, digestibi-

1it¥, nitrogeo balance apd its fesdinzg value.

The urea also was used as a source of ammonia to
compare the effect of tregtment rice straw and corn
stalk with anbhydrcus ammonis apd urea on improvinz the

feeding value.
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5.

RIVISW OF LITERALURE

a&. Utilization of field crop residues:

Srop residues are used primarily for beef pro-
duction, at the present time in the U.S5. and Cansda.
It alsoc used 1o rations of growing calves or lactat-
ing beef cows where a high quality foraze is needed

{Klopfenstein, 1978, Ward 1978).

The cbvious advantage to the use of crop residués
as feed is that there is no direct cost of production,
the cost being charged to the grain produced. The two
primary disaedvantages of feeding residues are the effect
of removal on soil erosion and tilth and the low guslity

of the residues as feedstuffs (Larsca, 1979).

Corn plapt residues vary 1o guality more than do
wheat straws, locatlon, water avallabllty and maturity
at harvest are all important factors. Barger et al.,
{1979) have shown that the guality of cora stalk decrea-
ses from the time the grain is physiolozically maﬁure

until several weeks after normsl grain harvest.

The greatest improvement due to nanagement prac-
tice is pessible with corn stalk. Ab physiolosgical
maturity of the plant, the stalk contains conslderavle
amounts of sugars, but digestibility of the residue dec—

rease wich wegthering (Lamm, 1976} due to the plant
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respiration mnd microbial activity (Bergsr et al.,
1979). The earlier the stalk is harvesved, the higher
the quality, an increase of 0.8l kg/d in gain and of
19% in efficiency was obtained simply by advancing time

of harvest (McDomell gnd Kiopfenstein, 1980).

Probably the most economical use of crop residues
ls the grazing of coran stalk or milo stubble fields
after grain harvest {Vetter and Boehlje, 197&; Viard,
1978).

Rice straw appears %o be no better than wheat
straw, Digestibility of rice straw is inhibited to a

large extent by silica (Garret et al., 1976).

B. Chemicgl tregtment of fild crop residues:

The wvast majority of the research conducted in
the last 20 years has dealt with thae improvement of
field erop residues so that they cap be used in diets
for growing and lactating beef animals. [wo major
approachas to improve feeding guality Lave evolved. The
first is the enhancement of quality through management
practices apd the second is the chemical treatmeant to

improve digestibility (Klopfenstein, 1978).
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Many chemicals have been screened in laboratory
expariments for potential to enhance digestibility.
Howaver, only four chemlcals are being routinely used
in experimentation with gaoimals. These are sodium hy-
droxide, smmonia, calcium hydroxide and pobassium hyd-
roxide (Jeckscm, 1877).

Modes of getion of chemical treabtment of crop
residues have been described by Waller (1975). GChemical
treatment solubilizes some of the hemicellulose while \
not changing the cellulose content. Extent of bacterial
digestion in vitro is increagsed for both cellulose and
hemicellulose. Scodium hydroxide gppears mach more effec-

tive than eithsr calcium or ammonium hydroxide.

Chemical Treatmens of crop residues has been in-
veatigated and prectised for many years {Besckman, 1921).
However, intensive resesrch and gpplication has developed

mainly in the last 15 years {(Jackson, 1977).

Sodium hydroxide has bsen the chemicgl most widely
ugsed for residues treabtment in the past (Elopfenstein,
1978, Jackson, 1978, Mowat 1981). Howaver bDecaguse of
caat, safety on rate of passage, shanges la soil sodium
levels and problems of marketing systems, little applica-

tion is expected in the U.3. and Canada (Berger et al.
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1980, Klopfenstein and Oweno, 198l1). Calecium hydroxide
(hydrated lime) does not have the sgme disadvantage
put is a weaker base and requires more reaction time

(Elopfeastein gnd Cwen, 1961}.

Application of smmonia (either ss anhydrous zas
or agueous liquid)} to crop residues indicabes that it
may also improve residue feeding quality. Ammonia ap-
pears to react in g mgnner similar te NalOd. However,
the reaction time is much longer (requiring up to 20 days}
than with NaOH trestment (24 hr} and the residue must oe
stored in sn airtight structura so there will be no loss

of ammonia (Waller, 1976).

Anmonia .. appears %o have the greatest pobential
for immedigte use in practicgl situstions (Sundstél =t sl.
19784 Zlopfenstein anc Ower, 1481, Mowat, 1981l Ward =t al.
1981). Ammonia has the advantage that it supplies NPN as
woll a8 delignifying the plant, that residue do not need
to be grourd or mixed for tregtment, that treatment is
relatively egsy and that a delivery system to the farm
already available in most parts ¢f the J.3. and Canada.
The primary disadvantages are the need for a gas tight
system (plastic cover or oven) and The lower and/or slow
rate of reacticn at low temperature. Waazepeterson and

Phomsen (1977) have shown that rate of reaction of NHj, is
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