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SUMMARY

Thirty Barki lambs of 6 months old and weighing 27.50 + 2.96 kg LBW were used.
Animals were divided into five groups (6 lambs each). The experimental groups allotted
randomly into five tested complete rations: control (R1): without full fat seeds, (R2) and
(R3): containing 16% and 20% whole cottonseeds (WCS), respectively, (R4) and (R5):
containing 10% and 20% wheie flaxseeds (WFS), respectively. The feeding trial
extending to 112 days, feed intake, digestibility coefficients, nutritive values, nitrogen
utilization, - daily gain, feed and economical efficiency were determined. Apparent
digestibility coefficients of CP and EE (P<0.05) increased with increasing WCS and WFS
levels. On the contrary the DCF (P<0.05) decreased with increasing WCS and WFS levels
in rations. TDN, DCP, DE and ME values of WCS and WFS ratiens were (P<0.035) higher
valugs than contral ration, Daily DMI expressed as kg/hd or DMkg W°™  was
significantly (P<0.05) higher with [ambs fed controi ration than those given other tested
rations. Lambs received WCS recorded highly (P<0.01) average daily gain (ADG) than
those received WFS rations, the realized {ADG) were (198 and 193) vs. (185 and 180)
g/day for 10 and 20% for WCS and WFS, respectively, while lambs of control group
recorded (179) g/day. No differences among the experimental treatments were found in
serum TP, albumin, globulin and creatinine, while lambs fed full fat seeds had lower
(P<0.03) ievels of serum urea-N, cholesterol and triglycerides than those fed the control
ration. Lambs fed R3, R4 and R1 rations showed markedly better feed efficiency than that
R2 and R3. Economic efficiency was better with the lambs fed RS, R1 and R3 rations than
other rations. It is suggested that full-fat cotton seeds especially as 20% and flax seeds as
10% to complete mixture ration, can efficiently improve the dietary value, digestibility
coefficients and feed and economic efficiency of growing lambs.
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INTRODUCTION

Oilseeds are important sources of
energy and protein because of their high
oil and protein content (Kronfeld et al,
1980 and Schauff ef al, 1992). Oilseeds
were efficiently used for feeding growing
lambs after weaning that are need to
energy and protein to improve their
metabolic efficiency utilization
(Ewe¢edah er gi., 1996 and Barwic et al.,

i997). Some studies (Utley and Mec-
Cormick, 1980; Moor er al, 1986) have
evaluated the feeding value of whole
cottonseed seeds {(WCS) for steers, and
Barwic ef al., 1997, evaluate the feeding
value of whole flaxseeds (WFS) for pigs.
The high energy values of WCS and
WFS are due to primarily to its high fat
content (24.32 and 34%), and they are
also higher in CP and ADF (21 and
27.1%;) for WCS and (22 and 7.40%) for
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WFS, respectively (Song et al,1995 and
Luginbuhi et al, 2000) . Since WCS and
WFS are relatively of a high fiber and
potentially a high-energy feedstuffs,
They are commonly included in rations
for growing lambs, Whereas,
supplemented oils or fats disturb ruminal
fermentation, decrease fiber digestibility
and lower animal performance, however
whole oilseeds can be fed without
observable ruminal inhibition, probably
because of a slow release of the oil into
ruminal contents (Coppock and Wilks,
1991). However, digestibility and feeding
values for WCS (NRC, 1985, Utley and
Mc-cormick 1980 and Moore er al,
1986) are based on data from studies
with cattle, steers or sheep at relatively
low intakes. Increasing intake resuits in
depression of digestibility of dietary
components. Oil in seeds is encapsulated
by seed coat (hulls) which had beneficial
effects such as altering the rate of rumen
by-pass providing some degree of natural
protection for use in growing animal
rations (Ekeren et af, 1992). Inclusion
full fat seeds increased significantly the
digestion coefficients of fat (Eweedah er
al, 1997). Lambs fed rations with
sunflower seed had slightly higher
average daily gains, lower dry matter
consumption and better conversion
{Negovanovic et al,, 1997). Barwic e/ al,,
1997 suggested that, full fat flaxseeds,
especially as an 8% to complete mixture
for fattener’s animals. The amount of
cotton {Gossypium spp) and flax (Linum
usitiqtimum) grown in Egypt averaged
788812 and 16476, feddans in 1998 —
1999, which produced 26751.5 and
10548 ton seeds, respectively, and
increased the supply of whole cottonseed
(WCS) or whole flaxseed (WFS)
available for oil production or feeding
livestock (Ministry of Agriculture 2001).
These fat seeds contain high levels of CP
and TDN and requires no processing,
which makes it a very desirable by-

38

product feed (Poore and Rogers, 1995).
Although (WCS) and (WFS) have been
widely used in cattle feeding systems
(Ochrimenko 1993; Poore and Rogers,
1995), its use for small ruminants,
especially for meat of goats and lambs,
has not been fully explored.

The present study aimed to
investigate the effect of including
different levels (10 and 20%) whole
cotton and flax oilseeds in the ration on
digestibility coefficients, feeding value,
blood znd rumicn parameters, feed and
economical efficiency of growing [ambs.

MATERIALS AND METHODS

The present study was conducted at
the Sheep and Goat Research Unit,
Abdel-Moneim Riyadh village, El-
Bosstan — Noubaria, National Research
Center. A feeding trial for 112 days was
carried out on thirty Barki lambs of 6
months old and weighing 27.5 £ 2.96 kg
LBW. Animals were divided into five
groups {6 lambs each). The experimental
groups allotted randomly into five
complete pelleted rations as shown in
Table (1): control (R1): not containing
full fat seeds, while (R2) and (R3):
included 10% and 20% whole
cottonseeds (WCS) and (R4) and (R5):
containing 10 and 20% whole flax seeds
(WFS), respectively. Offered amounts of
feed mixtures were biweekly adjusted
according to body weight change.
Drinking water was freely available at all
times. At the end of the feeding trails five
digestibility trials were carried out; three
animals chosen randomly from each
group to be subjected to digestibility and
nitrogen balance trial using individually
metabolic cages for 14 successive days,
where 7 days were a preliminary period
and 7 days for feces and urine collection.
At the end of each trial, samples of
rumen liquor were withdrawn from each
animal by a stomach tube at 0, 3 and 6
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hrs after feeding Collected samples of
rumen liquor were immediately
determined for pH, NH,-N, concen-
tration, while VFA’S samples were
stored at (-18 to —20 c®) until determined.
Blood samples were collected from each
group before feeding (O hr) during the
digestibility trial (3 animals each). Serum
was separated and stored at (-18 to -20
) unti! assayed. Animals were given the
different experimental rations to cover
their requirements according to NRC
{1985). Each animal was given daily
diets individually.

Chemical analysis of feeds and feces:

Proximate chemical analysis of feeds,
feces and urine were done according io
A.Q.A.C. (1990), while digestibie energy
{DE) and metabolizable cnergy (ME)
Mifkg DM of the tested rations were
calculated according to (MAAF, 1975)
equations.

Rumen liguor: pH meter measured
ruminal pH {Hanna mstruments Hi 3424
microcomputer — pH meter). Ammonia-
N concentration was determined
according to Conway (1957) method, and
total VFA’S concentration according to
Warner (1964)method.

Blood serum metabolites: Serum total
proteins (TP) were determined according
to Henry 1964, albumin according to
Doumas and Blggs 1972, urea according
to Patton and Grouch (1977), Creatinine
according to Bartels (1971), cholesterol
according to Watson
triglyecerides according to Bucolo and
David (1973).

Statistical analysis:
The data for all traits were
statistically analyzed according to

Snedecor and Cochran, 1980 in one way
analysis of variance design using general
linear model (GLM) procedure by
computer program of SAS (1985) as the
model:

Xij =p+A+ €

(1960} and
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Where: Xy = represents observation,
it = overall mean,

A; = effect of treatments (rations) and ¢;
= experimental error (common error).
Duncan’s Multiple Range Test (1955)

was used for testing the significant

differences between means (if any).

RESULTS AND DISCUSSION

Chemical composition:

Data in Table (1} show that,
replacement of WCS and WFS increased
EE content of rations. This was mainly
due 1o the high EE content of WCS and
WFS which in average about (6.18 and
9.05%) and (7.28 and 10.16%) for 10 and
20%WCS and WFS, respectively, and
more than control ration. Also, crude
protein content of WFS was higher than
control or WCS rations. On other hand,
CP and CF content of WCS and WFS
rations were slightly higher than control
ration as the result of replacement of full
fat seeds.

Digestibility Coefficients:

Apparent digestibility coefficients of
CP, EE and CF (P<0.05) increased with
increasing WCS and WFS levels, while
OM zand NFE digestibility coefficients
not affected by increasing the levels of
full fat seeds. However DM digestibility
did not differ significantly among all
tested rations Table (2). Opposite results
were reported in ewe lambs by Moore et
al, (1986) they pointed that addition of
WCS to chopped wheat straw diets (4%),
fiber digestion was decreased and DE
intake by steers was not improved over
diets without added fat. Luginbuhl er al.,
(2000) reported that, addition of WCS
resulted in linear decreases in apparent
digestibility  coefficients of DM
significantly, while DCP was not affected
by WCS level. Including, WCS in diets
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Table 1: Components and chemical analysis of the experimental rations (% DM

basis)
Ingredients (CR) Whole Cotton seed Whole flax seeds |
10% 20% 10% 20%
R1 R2 R3 R4 RS
Yellow com grain 25.00 22.50 20.00 22.50 20.00
Soybean meal 44% 15.00 13.50 12.00 13.50 12.00
Wheat bran 21.50 19.35 i7.20 19.33 17.20
Peanut tops 33.00 27.00 24.00 27.00 24.00
Molasses 5.00 4.50 4.00 4.50 4.00
Commton salt 1.50 1.35 1.26 1.35 1.20
Lime stone 2.00 1.80 1.60 1.80 1.60
Total complete ration: 100 100 100 100 ioo
Whole cotionseeds 0.00 10 20 0.00 G.00
Whole flaxseeds 0.00 .00 0.00 10 20
Tetal 100 100 100 100 100
Chemical composition
Cp 13.86 14.61 15.37 14.46 15.06
CF 18.54 18.64 18.73 17.43 16.37
EE 4.32 6.i8 9.05 7.28 10.16
NFE 55.69 53.17 49.66 53.52 51.39
Ash 7.59 7.40 7.19 7.31 7.06

Tabie 2: Digestion coefficients and nutritive values of the experimental rations, by

sheep.
(CR}  Whole cotton seed  Whole flax seeds
Hem 10% 20% 10% 20% +SE
R1 R2 R3 R4 RS =

Digestion coefficients(%):
DM 715 706 72.8 71.5 719 265
OM 69.9 71.9 727 73.8 72.5 NS .
CP 702°¢ 732 ° 75.4° 70.0° 72.1° 3.46
EE 62.5° 61.6.° 65.8% 58.7¢ 60.5" NS
CF 53.2¢ 60.4° 63.7° 63.8° 66.4° 123 *
NFE : 73.8° 2.2 74.3° 7320 736 112 *
Nutritive values;
TDN% 65.1*° 7398 7276  659*  6545° 1.10 *
DE (MJ/kg DM)* 1329 1367 1381 1326 1377 122 *
ME (MlJ/kg DM)** 1089 1120 1132 1089 118 116 *
DCP% 7.5¢ 8.44° 8.86° 7.9° 7.9° 0.43 *

* and ** DE and ME, calculated according to MAAF (1975) using equations being DE
(MJ/kg DM) = Digestible organic matter (DOM X 19) and ME (MJ/kg DM) = DE X 0.82.
a, b, c and d Means with different superscripts on the same row are different at (P<0.05).
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of lactating dairy cows (5, 15, and 25%)
increased digestibility of NFE and energy
without depressing fiber digestibility
{Smith et al, 1981). The same results
were obtained by sheep (Morrison,
1959). Ochrimenko (1993) with goats
mentioned that, addition of about 10%
linseed increased crude fat and crude
protein digestibility, while 20% to 30%
linseed significantly decreased
digestibility of crude fiber and NFE.

Results in Table (2) showed that
TDN, DCP, DE and ME of WCS and
WFS, rations were higher (P<0.05)
values than for the control ration, the
superiority of these records probably due
to high OMD of these rations more than
control ration. Similar results were
obtained by Utley and McCormick
(1980), they reported that, apparent
DMD and calculated TDN were greater
significantly for diets of finishing steers
containing 14% WCS supplement than
for the control diets. However, each pair
of rations (R2 and R4) and (R3 and R5)
was found to be partially isonitrogenous
and isocaloric since they contained
exactly  similar  digestible = and
metabolizable energy and digestible
crude protein with the tendency to be
closer to the values of control ration
(RI).

Feed intake:

Data presented in Table (3) illustrated
that average daily DM intake ex;:ressed
as kgm/d or g DMkg W 7 was
significantly (P<0.05) higher with lambs
fed control ration than those offered other
tested rations. In this respect Moor et af,,
(1986) pointed that, addition of WCS to
chopped wheat straw diets (4%), and DE
intake by steers was not improved over
diets without added fat. On the other
hand, Negovanovic et al,, (1997) pointed
that lambs fed rations with full fat seeds
had lower dry matter consumption.
Luginbuhi et of, (2000) found that,
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adding WCS by, 8, 16 or 24% increased
feed intake significantly. Drackley er al.,

{1985) used Holstein steers, to evaluate
four isonitrogenous concentrate mixes
containing: com and soybean meal as a
positive control; corn, soybean meal and
whole rolled oil-type sunflower seeds
(SCS) as a negative control; SCS plus
3.5% additional limestone; and SCS
with sunflower seeds treated with 2%
calcium hydroxide. Digestibilities of
DM, OM and lipids were not different
among treatments.

Daily gain and Feed Efficiency:

Lambs received WCS ration recorded
higher (P<0.01) average daily gain
(ADG) than those received WFS rations
(Table 3). Values were (198 and 195
g/day) vs. (185 and 180 g/day) for 10 and
20% WCS and WFS, respectively, while
lambs fed control ration showed lower
(P<0.05) ADG (179 g/day). On other
side, no significant differences between
ADG of adding 10 or 20% full fat seed in
lamb rations. But R2 and R3 rations that
contained 10 and 20% WCS had
achieved higher daily gain (P<0.05) than
those rations contained flaxseeds (R4 and
R5). These finding are in agreement with
Eweedah et al.,, (1996) and Negovanovic
et al., (1997) they found that, lambs fed
rations with sunflower seed had slightly
higher average daily gains, lower dry
matter  consumption and  better
conversion, Concerning feed efficiency
as DM and TDN/kg gain lambs fed R2,
R3 and R4 markedly performed better
than those fed R and .R5 Table( 3).
Feed costs per kg gain, feed efficiency
and economical efficiency was better
with the R2, R3 and R4 rations than
control ration (Table3). In this respect,
Luginbuhi et af, (2000), pointed that,
adding WCS to diets for growing goats,
had detrimental effects on animal
performance, and based on the possible
negative effects of dietary EE and
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Table 3: Performance of growing lambs fed different leveis of whole full fat seeds in

complete rations.

(CR) _ Whole cotton seed  Whale flax seeds
Item 10% 20%  10%  20% +SE
R1 R2 R3 R4 RS

Av. Initial weight (kg) 272 278 27.0 27.8 27.8 234
Av. Final live wt. (Kg)  47.3°  50.1° 48.8°  48.5°  47.9° NS
Av. Daily Gain (g) 179°¢ 198° 195* 185° 180° 146 *
Feed consumption:
Av. Daily DM intake (g}  1381*  1329° 1238%  1220°  1365° 328+
Av. Daily DM intake
(Kgw " "mid), g 116° 110° 105° 102° 13* 217 =
Av. Daily intake

TDN ( kg) 0.89°* 090" 0.85°  0.82¢ 092 0.05*

DCP (g) 102.9°  1122° 109.7°  97.1%  1141* 225*
Feed Efficiency:
Kg DM/Kg gain 7.69*  6.70° 6.35°  6.63°  7.58* 081 *
Kg TDN/Kg gain 501 4.54° 438° 445  509* 000+
G DCP/Kg gain 0.57*  0.50° 053 047  057° 0.00*
Feed cost’kg gain 4.6° 4.7¢ 5.1° 444 57 0.00*
Economic efficiency**  4.27°  4.68°  448*  451° 371" 0.54 *

a, b, ¢, and d, Means with different superscripts on the same row are different at (P<0.05).

*Based on free market prices of feed ingredients, 2001, the cost of experimental rations were
estimated as the total prices for R1, R2, R3, R4 and RS being, 335, 350, 375, 360 and 385,
respectively. While, whole cottonseed and whole flaxseeds being, 550.0 and 600 L.E.,

respectively and the price of one kg body weight on selling, 11.0 L.E.

**Economic efficiency = a ratio between price of wt. gain and costs of feed consumed.
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economics should dictate whether to use
WCS in feeding program. Lambs fed
rations containing sunflower seeds had
slightly higher average daily gains, lower
dry matter consumption and better
conversion {Negovanovic ef al, 1997);
Barwic et al, (1997) suggested that, full
fat flaxseeds, especially as an 8% to
complete mixture for fattener’ s animals.
The higher or lower feed efficiency is
usually dependent on the feed unit intake
as well as daily gain. Feed efficiency was
better with R3, R4 and R1 than R2 an

RS, while, feed costs per kg gain was
better with R4, R1 and R2 than R3 and
R5. Economic efficiency was better with
RS, R1 and R3 rations than R4 and R2
rations. In this respect, Eweedah er ai,
(1996) pointed that lambs receiving full
fat soybean had better feed efficiency
(P<0.05) than those receiving whole
sunflower seeds or control diets.
Negovanovic et al, (1997) pointed that
lambs fed rations with sunflower seed
had slightly higher average daily gains,
lower dry matter consumption and better
conversion. Also, Abdel-Malak and
Hamouda (2000) reported that, adding
sunflower seeds level of 15% led to
significant  improvement in feed
conversion of rabbits when compared to
the control diet.

Ruminal Parameters:

Data of rumen parameters are
presented in Table( 4). Ruminal pH
values, NH;-N and total VFA'S
concentrations showed that, using WCS
and WFS in complete rations of sheep
had no significant effect, after 3 or 6 hrs
post feeding. In this respect, El-Bedawy
etal, (1994) pointed that ruminal pH,
TVFA’S concentration were not affected
by adding 10% or 6.7% sunflower seeds
+ 3.3% oil. Also, Kozawa er al, (1995)
mentioned that, pH, NH;-N and TVEA’S
corcentration of rumen fluid showed no
significant  differences between the
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experimental groups of cows fed on
rations with or without whole
cottonseeds.

Nitrogen Utilization:

Data in Table (3) indicated that the
%eapparent N utilization (NB/NI X100)
was currently lower (P<(.05) for the
control ration and the ration containing
20% WFS (R3) than for other rations,
while rations containing 10 and 20%
WCS (R2 and R3) were recorded the
higher values. Similar N retention values
were reccrded for the control ration (R1)
and complete ration containing 10%
WES (R4). Therefore, it is suggested that
protein of cottonseed could be more
efficiently utilized either with 10 or 20%
than whole flaxseeds. '

Clinical Biochemistry:

As shown in Table (6) no significant
differences among the experimental
treatments in serum total protein,
albumin, globulin and creatinine, while
lambs fed full fat seeds had lower
(P<0.05) levels of serum urea-N,
cholesterol and triglycerides than those
fed the control ration. In this respect,
Nikokyris et af., (1999) reported that
plasma TP, urea, albumin and globulin
levels and also serum total free
cholesterol concentration were higher on
day 58 of experiment for sheep fed ration
containing 30% WCS. Kozawa er al,
(1993) pointed that there were no
significant  differences in  blood
biochemistry between the two groups
(with or without WCS), a significant
differences did not occur in all items.
However, Luginbuhi et af., (2000) found
that adding WCS increased significantly
levels of serum urea-N.

It could be concluded that, replacing
20% of the complete rations with WCS
or 10% WFS resulted in superior
nutrition, better daily gain and feed
efficiency and economic efficiency, as
compared with other groups.
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Table 4: Effect of the experimental rations on some ruminal parameters of lambs

(CR) Whole Cotton Whole flax
Item seed seeds +SE
R1 10% 20% 10% 20%
R2 R3 R4 RS
pH
Ohr* 6.6 6.4 6.7 6.5 6.3 1.01 NS
3 57 5.6 57 57 54 1.02 NS
6 6.5 6.5 6.7 6.3 6.2 1.12 NS
NH3 — N (mg/100) :
0 16.2 16.3 16.5 158, 159 124 NS
3 248 254 25.2 23.2 24.5 1.36 NS
6 25.0 245 24.8 24.5 246 142 NS
Total VFA’S { Meq/100 m])
0 8.6 8.5 8.6 83 82 1.13 NS
3 10.6 10.5 10.3 9.27 94 121 NS
6 9.5 9.6 9.9 9.3 9.3 1.23 NS

* Before feeding

Table (5): Dietary nitrogen utilization of the experimental rations, by sheep (g/h/d).

Item (CR) Whole Cotton seed Whole flax seeds
10% 20% 10% 20% +SE
Rl R2 R3 R4 R5

N-balance

N. intake 30.6° 31.1° 30.5° 28.4° 32.9* 0.36 *
Fecal N. 12.8° 11.0° 11.9° 11.2° 12.4° 0.16 *
Urinary N. 10.95° 9.6° 9.1¢ 9.7¢ 12.3* 0.12 *
Retained N. 6.95¢ 10.5* 9.5° 7.54 §2°¢ 0.17 *
RN,% of intake ~ 22.40°  338° 31.1° 26.4° 24.9¢ 026 *

a, b, ¢ and d Means with different superscripts on the same row are different at (P<0.05).

Table 6: Effect of the experimental rations on some blood serum parameters of

lambs
(CR) Whole Cotton seed  Whole flax seeds
Ttem 10% 20% 10% 20% +SE
RI R2 R3 R4 R5

T. Protein (g/dl) 76 7.5 7.8 7.6 7.5 1.18NS
Albumin (g/d) 3.9 3.8 3.9 3.8 38 1.13NS
Globulin (g/d1) 3.5 3.3 3.9 3.8 33 1.08NS
Creatinine (g/dI) 1.3 1.1 1.2 1.1 1.2 1.04NS
Urea-N (g/dl) 15.5 12.9 132 13.4 3.8 2.63NS
Cholesterol (g/dl) 756°  709° 70.0° 70.1° 69.5°  0.63*
Triglycerides (g/dD) 135° 114° 12° 115° 111" 0.82¢

a, b and ¢ Means with different superscripts on the same row are different at (P<0.05). .
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