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ABSTRACT

Two groups, each of 6 growing male Ossimi lambs 8-
month of age and average body weight 37 kg were used in
a 3-month feeding experiment to study the effect of feeding
methionine-supplemented ration (MSR) on digestibility,
nitrogen (N) and sulfur (S) balances, body weight perfor-
mance and wool characteristics. The first group, served as
control, was fed a basal ration containing co-op feed,
wheat bran and clover hay. The other group was fed the
same ration supplemented with 3.3 g methionine/kg DM. Wool
growth over the experimental period was determined by the
mid-side patch technique.

Results indicated that methionine supplementation
decreased the N:S ratio from 13.2:1 to 9.6:1. Digestibility
of crude protein and nitrogen-free extract increased
significantly due to methionine supplementation. However
not significant, digestibility of DM and OM also increased.
The increase in digestibility lead to an improvement in the
nutritive value of MSR; TDN improved from 65.4 to 69.47%,

DP from 11.4 to 12.47 and DE from 2656 to 2822 kcal/kg.
Sheep fed MSR retained more N and S.

Average daily gain non-significantly increased by
16.087; it was 166 g/d for MSR vs. 143 g/d for the control.
Sheep fed MSR produced 7.377 more clean wool per unit area
(100 cm’) of the skin over the experimental period and
9.59% more clean wool per sheep per day than the control
group. The averages of fiber diameter were 30.41 and 30.03
micron for MSR and control groups, respectively. Similar
trend was observed for percentage of medullated fibers.
Staple length increased by only 4.307 in the MSR. All results
regarding wool characteristics, however, were not significant.
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INTRODUCTION

Methionine is the first limiting amino acid for a variety of
diets (Hutton and Annison, 1972; Armstrong and Annison, 1973;
Harrison et al. (1973). Barry et al. (1973) showed that intraperi-
toneal injections of methionine increased voluntary intake and wool

growth of sheep fed silage.

Methionine is known for its slowly degradation rate in the
rumen (Bray and Till, 1975) which means that much of it would escape
microbial degradation and be absorbed post-ruminally. Bird and
Moir (1972) suggested that since methionine itself was relatively
slowly degraded in the rumen, its inclusion in the diet at an

appropriate level might stimulate wool growth.

For these reasons the effect of methionine-supplemented ration
on nutrient digestibility, nitrogen and sulfur balances, feed intake,
feed efficiency, body weight gain and wool characteristics of sheep

was studied.

MATERTALS AND METHODS

"The present study was carried out at the Animal Production
Experimental Farm, Minufiya University, Shebin El-Kom, Egypt in
1987.

A prelimenary experiment was conducted to evaluate the feeding
value of the ingrédients used under our experimental condition.

Al
These ingredients were clover hay, wheat bran and co-op feed . Six

* Co-op feed containing: scybean meal, 28%7; wheat bran, 44%; yellow
maize, 19%: rice bran, 37; molasses, 2%; limestone, 3%; salt, 13;:
production of Tanta Co. for 0il and Soap.
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mature Ossimi rams were randomly assigded to three groups, 2 rams each.
They were kept in individuval metabolicfcages. The first two rams
were fed clover hay alone, while the others were fed clover hay
supplemented with either wheat bran or co-op feed. Digestibility
and feeding value of wheat bran and co-op feeds were determined by
the indirect way. Chemical composition, digestion coefficients,

feeding value and amino acid composition of these ingredients are
shown in Tables 1 and 2.

~ Twelve non-shorn growing male Ossimi lambs, 8-month of age
were divided into two groups on body weight basis with 6 lambs
each. Control group was fed a ration of co-op feed, wheat bran
and clover hay. The treated group was fed the same ration supple-
mented with methionine. Lambs were weighed at the beginning of the
experiment and thereafter at two—weeké intervals till the end of
the experiment. Weighing took place in the morning after an over-
night holding of feed and water. The experimental period lasted
for 3 months. i

Feed ingredients were mixed-to keep the roughage: concentrate
ratio at 50:50. Methionine was added to the tested ration at the
level of 3.3 g/kg DM to increase methionine content of the basal
ration from 0.16 to 0.49%. The level of 3.3 g/kg was used to
obtain a nitrogen:sulfur ratio near the 10:1 as has been recommended
by Moir et al. (1967) and Bray and Hemsley (1969). The unsupplemented
ration served as control. Rations (Table 3) were fed in equal
portions at 0800 and 1400 hr. Collection of biological samples was
delayed until feed refusals were negligible for all animals. Dietary
ingredients were mixed completely and fed ad 1ib. for a 2-week period
to allow each animal to establish its own ad lib. After this time,
animals were fed at 957 ad 1ib. to ensure the complete intake.
Samples of the feedstuffs were collected and analyzed for DM to
ensure that the ratio of hay: concentrate is kept at 50:50. All

animals had free access to water.
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Table 1: Chemical composition, digesticn coefficient
and feeding value of the feed ingredients used
in the present study -

Item‘ Co-op feed Wheat bran Clover hay
DM 88.7 89.1 3 87.6

oM 81.6 (92.0) 83.2 (93.4) 80.1 (91.4)
CcP 14.5 (16.4) 12.8 (14.4) 921055 (15.8)
EE 3.1 (33.45) 2.7 (23.0) 2alvide 2.7)
NFE 53.9 (60.8) 57.4  (64.4) 4o.1 (45.8)
CF 10.1 7 <Grih) 10.3 " (49:6) 25.51ie(29.1)
Ash 7.1 ( 8.0) 5.9 E6.8) 7.5 ( 8.6)
N 2:31 €u2:b) 2.1 (p23) 1:9i32.2)
s 0.16 ( 0.2) 0.22 ((10.53) 0z 54 0.2)
N/S 14.5 (14.5) 9.3 K9.2) A9 u(13.0)
Digestion coefficient:

DM 65.5 62.0 . 58.6

oM 71.9 66.3 65.8

CcP 75.4 63.3 69.3

EE 85.3 83.0 81.9

NFE 73.0 72.0 70.5

CF s4.0 47.0 41.6
Feeding value, (on DW basis):

TDN, % 68.4 65.8 49.5

DP, % 12.3 9.1 9.6

DE, kcal/kg 2734 2630 2016

*

DM, dry matter; OM, organic matter; CP, crude protein;
EE, ether extract; NFE, nitrogen-free extract; CF, crude
fiber; N, nitrogen; S, sulfur; TDN, total digestible

nutrients; DP, digestible crude protein; DE, digestible
energy (calculated).

Values between parenthesis are on DM basis.
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Table 2: Amino acid composition of the feed ingredient
used in the present study.

Amino acid Co-op feed Wheat bran Clover hay
____________ Geliopte % o s e e
Arginine 1:75 0.96 0.80
Histidine 0.47 0.35 0.25
Isoleucine 0.65 0.58 0.75
Leucine 1.25 0.90 0.89
Lysine 0:71 0.58 0.62
Cyst{e)ine 8.32 0.25 9.32
Me thionine 0.24 017 0.10
Fhenylalanine0.90 0.43 0.71
Tryptophan 0.27 0.33 0.21
Threonine 0.61 0.40 0.70
Tyrosine 0.57 0.40 0.50
Valine 0.83 0-73 0=71
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Table 3: Composition of the experimental rations.

Rations

Item MSR1 Control

---------- g/Kg ——-—m—mm—— e
Clover hay 509 509
Co-op feed? L29 L29
Wheat bran 62 62
Me thionine (supplement) Fa3 -
Amino acid composition:

_____________ " (P R X
Arginine 1.22 1.22
Histidine 0.35 Q.35
Isoleucine 0.70 0.70
Leucine 1.05 1.05
Lysine 0.66 0.66
Cyst(e)ine 0.32 %.32
Me thionine 0.49 0.16
Phenylalanine 0.77 Q.77
Tryptophan 0.24 0.24
Threonine 0.64 - 0.64
Tyrosine 0.52 0.52
Valine 0.76 0.76
1

2

MSR, methionine-supplemented ration.

Co-op feed containing: soybean meal, 28%; wheat bran,

L47; yellow maize, 19%; rice bran, 3%; molasses, 2%;
limestone, 3%; salt, 1%.; production of Tanta Co.

for oil and soap.
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At the end of the experimental period, three animals of each
group were randomly chosen and placed inlthe metabolic cages as
described by Maynard et al. (1979), allowing separate collection of
urine and feces. Animals were adapted to the cages for 14 days
followed by 6-day collection period. During the collection period,
urine was collected daily and a 107 aliquot was composited and
refrigerated. Total N was determined as described in A.0.A.C.
(1980). Feces were collected daily and dried for 24 hr in a forced
air oven at a maximum temperature of 70°b. Daily collection from
each animal were composited in cans and allowed to air-equilibrate.
Composites were weighed and sampled for subsequent analysis. All
feed and fecal samples were ground through a 1 mm screen and mixed
before analysis. The complete chemical analysis was carried out
according to A.0.A.C. (1980).

Mid-side patch technigque wac 2pplied in this experiment for

the determination of wool growth.

An area of 10 x 10 cm, centered over the last rib on the right
side of each sheep and midway along the dorso-ventral curvature, was
clipped and delineated at the beginning of the experiment. Wool
growth per unit area over the experimental period was determined by
clipping the wool from these measured are;s at the end of the
experiment. The wool was scoured after Ryder and Stephenson (1968)
to estimate clean wool weight per unit area over the experimental
perio&. Samples from this scoured wool were used to study the
following wool characteristics: staple length, fiber diameter and
percentage of medullated fibers. Staple length Qas measured against
a ruler. Fiber diameter was measured microscopically according to
Nicolaev (1962). Number of medullated fibers was recorded while
examining the fiber diameter. For further study on carcass, all
animals were slaughtered. After complete bleeding, the pelt was

removed. The pelt was placed on a flat table and the total surface
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area of each sheep was measured as a product of length and width of
the pelt. This enable a calculation of clean wool production per

sheep.

Data were statistically analyzed according to Gill (1978).

RESULTS AND DISCUSSION

Data summarized in Table (4) represent the chemical composition,
digestion coefficients and feeding value of the experimental rations.
There ;ere no significant differences between both- rations regarding
the chemical composition either calculated on as fed- or on DM-basis
except that of sulfur (S) which was higher in the methionine-supple-
mented ration (MSR) than the control one. This was expected due to
the methionine (as a sulfur-containing amino acid). The increase in
S content led to a decrease in the N:S ratio from 13.2:1 to 9.58:1.

A ratio near 10:1 was obtained by Moir et al. (1967) and Ahmed and
Saddick (1987) for sheep and associated with the best sheep perfor-

mance.

Digestion coefficients of CP and NFE increased significantly
due to methionine supplementation. Digestibility of DM and OM also
increased, however, differences were not significant. The increase
in digestibility could be attributed to the narrow N:S ratio rather
than to methionine itself. Bray and Hemsley (1969) using a simple
oat hull, urea and mineral diet with sheep found DM digestion
increased from 46.6 to 51.9% by increasing S intake to narrow the
N:S ratio from 24 to 9.7:1. Even with green forage, Ahmed and
Saddick (1987) reported an increase in digestibility of all nutrients
when N:S ratio was near 10:1. Sulfur deficiency was found to restrict

DMD both in vivo and in vitro (Bray and Till, 1975).
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Table &: Chemical composition, digestion coefficient
and feeding value of the experimental rations.

Item MSRl Control

as fed DM basis. as fed DM basis

Chemical composition =--=------------- T e L
DM ~ 88.20 100 £8.16 100
oM 80.80 91.61 80.93 91.80
cP 13.77 15.61 13.18 14.95
EE 2.70 3.06 2.70 3.06
NFE 56.43 52,64 L47.09 53.41
CF 17.90 20.29  17.96 20.37
Ash - 7.ko 8.39 7:.23 8.20
N 2.20 2.49 2.11 2.39
s 0.23% 0.262  0.16° 0.18°
N/s 9.582 9.58%  13.19° 13.28°

Digestion ccefficient(on DM_basis)
DBl ©70.02 67.33
oM 71.72 . 68.10
CcP 1 79.222 76.32°
EE . 65.50 6h. 52
NEE 81.69% 74.79°
CF 52.60 51.99

Feeding value (on DN basis) :
TDN : 69.442 65.36°
DP 12.37% 11.5°
IE, kcal/kg DM (calculated) 28222 2656°
WR, 1: ' L.61 4.73

1MSR. methionine-supplemranted ration.

2'Yalues not sharing the same superscript within each row
are significantly different (P/ 0.05).
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The increase in digestibility led to an improvement in the
nutritive value. Table (4) showed that the TDN improved from 65.36
to 69.44%, DP from 11.41 to 12.37Z and DE from 2656 to 2822 kcal as
the control diet was supplemented with methionine. Nutritive ratios

were almost similar.

Table (5) presents the N and S balances. Both balances were
positive in the experimental groups. However, sheep fed MSR retained
more N and S than the control group. Starks et al. (1953) reported
that the addition of S caused a significant increase in the retention
of N and S. Moir et al. (1967) and Ahmed and Saddick (1987) reported
that maximum N balance was achieved with dietary N:S ratio near 10:1.
Bray and Hemsley (1969) found a highly significant linear relation-
ship between N balance and S balance which showed an approximately

10:1 ratio between these parameters.

Loosli and Harris (1945) improved a basal diet for growth in
lambs by raising the CP level from 6.55 to 10.28% with urea or
a supplement of urea and sodium sulfate, or urea and methioniné or
with linseed meal. The urea with 1.11% methionine greatly enhanced
the percentage of dietary nitrogen retained. Lofgreen et al. (1947)
significantly increased N retention when 0.2% methionine was added
to a 107 CP basal ration. McLaren et al. (1963) and Ustinova (1968)
improved N retention and wool production, respectively with sheep
receiving diets supplemented with methionine or methionine and

cystine.

Table (6) shows the average initial and final body weights,
total gain and daily gain (ADG) for MSR and control groups. Methio-
nine supplementatrion increased the ADG of sheep by 16.08% compared
to the control group. However, difference was short of significance.
Dietary methionine or methionine analogue supplementation have given

increases in ADG of sheep (Bray and Till, 1975) and for dairy cattle
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Table 5: Nitrogen (N) and sulfur (S) balances as affected
by feeding methionine-supplemented ration (MSR).
|

Tan MSR Control
————————— N-balance, g/d --------

N intake 32.26 29.76

N in feces 6.70 7.05

N in urine 18.92 16.99

Total N excretion 25.62 24..04

N retained 6.64 5+72
————————— S-balance, g/d ----——---

S intake 3.762 2.61b

S in feces 0.79 0.62

S in'urine 3,208 1.56b

Total S excretion 3.08a 2 18b

S retained . 0.672 0.43°

Dietary N:S ratio 9.91:1 13.30:1

a'bValues not sharing the same superscript within each
row are significantly different (P/ 0.05).
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Table 6: Effect of feeding methionine-supplemented ration
(MSE) to sheep on their average daily gain (ADG),
feed intake and feed efficiency (mean + SE).

Item MSR Control
No of animals 6 6

Avg. initial body weight, kg 37.58+2.20 37.50+4 .11
Avg. final body weight, kg 52.50+1.72 50.33+3.74
Avg. total gain, kg 14.92+0.97 12.83+1.05
ADG, g 166 + 11 143 + 12
Feed intake

DM, kg/head/d 1.44 1.44

TDN., kg/head/d 1.13 107

DE, Mcal/head/d 4.06 3.82

DP, g/head/d 201.6 186.0

kg DM/kg gain 8.67 10.07
kg TDN/kg gain 6.81 7.48
kg DP/kg gain 1.21 1.30
PER 0.82 0.77

*
PER, protein efficiencyratio, kg gain/kg protein consumed.
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(Lundquist et al., 1983). Data of ADG confirm those of N and S
balances (Table S). Hume and Bird (1970) found a significant
increase in the amount of protein synthesized in the rumen with
either sulfate or S-amino acid additions; this would make more

protein available for the host animals.

Dry matter intake (Table 6) was essentially similar in both
groups. However, intakes presented as TDN, DE or DP were higher
for those fed MSR than those fed the control diet. This was due to
the increase in digestibility. As digestibility influences intake
(Blaxter et al., 1961) favourable N:S ratio, in affecting digesti-
bility, will greatly increase DE intake and as more total protein
is synthesized by the rumen microorganisms under such condition,
protein balance as well as energy balance is improved leading to
more body weight gain.

Sheep fed MSR utilized their feed more efficiently than the

control group. Differences, however, were not statistically signi-
ficant (Table 6).

Mean values of different wool characteristics are presented in
Table (7). Over the experimental period, sheep on treatment produced
7.37% more clean wool per unit area of skin than those on control.

This difference was not significant.

The relationship between unit area of the skin and total surface
area for each sheep was estimated to convert the weight of clean
wool per unit area to total clean wool weight on the whole animal.
Did so, the treated sheep produced 9.59% more clean wool per day
than those in the control group. This difference, however, did not
reach a significant level. It is worthy to note that the response
in the average animal's daily gain (16.087%) to methionine supple-

mentation is relatively more than the response in wool growth (9.597%)

compared to the control group. Starks et al. (1953) found that lambs
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|
could utilize S, and that they retained more N than lambs receiving
no additions of S. The S and N contents of the wool, however,

remained the same.

Regarding the staple length, the small increase produced by
methionine supplementation (4.30%) did not attain significant.
Similarly no significant difference was detected neither in fiber

diameter nor in the percentage of medullated fibers between the

treated and control groups.

Data available in the literature show some confliction with
respect to the effect of methionine supplementation on wool chara-
cteristics. In this respect, Doyle and!Bird (1975) and Doyle and
Moir (1979) found a relatively small responses in wool growth to
methionine supplementation, which comes in agreement with the
results obtained in the present study. On the other hand, many
experiments have shown stimulation of wool growth by Cyst(e)ine
and/or methionine (Reis and Schinckel, 1963 and Reis, 1979). In
contrast, Reis (1979) reported that excessive amounts of methionine
are inhibitory. Also, Feeding methionine hydroxyanalogue has
increased wool growth in some experiments (Wright, 1971 and
Langlands, 1972) but in others it has been ineffective (Carrico et
al., 1970; Reis, 1970 and Wickham, 1970). Reis and Tunks (1982)
have shown that ethionine, an analogue of methionine, is an inhibitor

of wool growth and may cause shedding of the fleece.

Such confliction in.the response of wool characteristics to
methionine supplementation could be attributed to different diets
applied in this concept and to the genetic potential for wool growth.
Methionine supplementation caused significant increase in wool growth
rate and a small-non-significant increase in fiber diameter with
sheep fed hay or silage, but had no effect on either wool growth

rate or fiber diameter with the diet of fresh pasture (Barry, 1976).
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On the other hand, methionine when given to sheep receiving a diet
of wheat grain only depressed wool growth with a reduction in fiber
diameter (Reis and Tunks, 1974). The cxtent of the reéponse is,
however, affected by the genetic potential for wool growth (Williams
et al., 1972). Osman and El-Husseiny (1978) found that the addition
of S alone to the basal diet had a pronounced benificial effect on
wool production of Merino and Ossimi breeds, while for Rahmani breed
had no appreciable effect on wool production, and they added that

N and S content of the basal diet were appropriate for Rahmani breed.
Furthermore, Reis (1979) stated that while the supply of S-amino
acids plays a major role in regulating the growth and composition

of wool, the balanced mixture of essential amino acids is required

for high rates of wool growth,

The small response observed in wool characteristics in the
present work could.indicate that: first: on basal diet the quantity
of S-containing amino acids supplied by its digestion was in the
requirement for optimum wool production. Second: the N:S ratio of

the basal diet (13:1) was satisfactory for Egyptian Ossimi breed of
carpet wool type.
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