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ABSTRACT

This work was undertaken at Seds Experimental Station, Animal Production
Research Institute during (2004) to study the effect of total or partial substitution of
soybean meal (SBM) by canola meal {CM) as protein supplementation in ralions of
growing buffalo calves. Three isonitrogenous concentrate teed mixtures {(CFMs) were
formulated by using 100% SBM, 50% SBM+ 50% CM and 100% CM as main protein
sources. These CFMs were fed to three similar groups of growing buffalo calves of an
average body weight of 118,38 + 0.28 kg and of 34 months of age. Calves were fed a
daily ration as 2.25% of the body weight CFM + 1% brseam hay (BH). Rice straw {RS)
was offered ad fib. The experiment lasted for 140 days.

Digestibility trials using acid insoluble ash (AlA) method were conducted at the
middle of the experimental period to evaluate the consumed rations, using three
calves for each group. Animals were biweekly weighed and the average daily gain
{(ADG) was calculated.

The results showed that CM was lower in CP and higher in CF and EE than
SBM, being 38.2% vs 42.2%, 13 07 vs 3.4% and 8.24% vs 2.4%, respectively. The
ration which contained 50% SBM plus 50% CM as protein supplements (Ry) showed
better DM, OM and CF digestibility coefficients than the other two rations containing
gither 100% SBM (Ry) or 100% CM {R3). This ration aiso resulted in belter ADG
{1.026kg) and feed conversion (DM intake/kg gain), 5.888 kg than the other two
rations (R1 and R2) which showed 0 980, 0.978 kg ADG and 5912, 5.762 kg feed
conversion respectively. Utilization of Ry was also better than the other rations since i
significantly (P<0.05) showed befter NH3-N and VFA’s in the rumen fluid than the
other two rations. These results might be due to a complementary effect between
SBM and CM. Blood serum and rumen fluid parameters showed that feeding CM was
autrittonally adequate safe on growing tuffalo calves performance and heaith Using
CM as protein supplement was cheaper than SBM and decrease the dependence on
soybean meal importation Moreover CM can decreased the gap of CP shortage in
Egypt
Keywords: Canola meal, Soybean meal, Buffalo calves, Feed intake, Digestibility,

Rumen fluid, Blood parameters

INTRODUCTION

Rape is @ member of the Brassica genus. There are both forage and
vilseed rapes. Rapeseed meal is produced from oilseed varieties. Much of
the work on the development of rapeseed as a major crop has been
conducted in Canada (Bell, 1993) t¢ give desirable agronomic, industrial and
nutritional properties. The term rapeseed is now used for the high erucic acid
and glucosinoiates toxic materials. Canadian researchers have developed
rapeseed varieties that are low in both erucic acid and glucosinolates. These
“double zero® varieties have been named Canola to distinguish them from
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toxic rapeseed (The term canola was derived from Canadian low acid).
Canola meal is a protein supplement derived from zero glucosinolate
rapeseed.

Cancla meal contains 38 to 46% crude protein and 10 to 13% crude
fiber, Its amino acid balance is less favorabie than that of soybean meal in
pouitry feeding and a mixture of canola and soybean meal usually give better
performance than that obtained with canola meal alone. Bowman {1977)
found that canola meal can replace 50% of the SBM in pig starter rations.
Mareover, Fisher (1980) and Claypool et af (1985) reported that canocla meal
can completely replace soybean meal in caif starters with no adverse effects.
Therefore, cancla meal is an effective protein supplement for growing calves
and finishing cattle {Lardy and Andersan, 2002). Leeson et al {(1987) found
that canola meal could be used as a complete replacement for soybean meal
in poultry diets with no adverse effects.

Because of the unfavorable cesults originally obtained with rapeseed
meal as feed ingredient, there was resistance to the use of the nontoxic
canola meal Cheeke (20058). Rapeseed meal is dark in color but canoia meal
has a yellow coior. Canola production is expanding in many parts of the world
and recenlly introduced in Egypt as a winter oil crop io exiract oil for human
consumption. The stretching of cuftivated area by canola in Egypt produce a
large amount of cancla meal as a by-products of oil extraction (Abdei-Salain
and Deraz, 2005). Therefore, the feasibility of using canola meal as a feed
ingredient should be thoroughly investigated.

This work was conducted to study the nutntional value of partial or
complete replacement of soybean meal by cancla meal as protein
supplementation in weaned buffalo calves rations.

MATERIALS AND METHODS

This work was conducted to study the effect of replacement of soybean
meal by canola meal in the rations of growing buffalo calves, Experimental
was cairied out at Seds Experimental Station, Animal Produciion Research
Institute, Bany-Swaif Governorate during {2004).

Eighteen indigenous growing huffalo calves of 3-4 months age and
average body weight of 116.4 £ 0.28 kg. were used. They divided into three
simitar group.

Three experimentai rations were used. The concentrate feed mixtures
(CFMs) was formulated from the same ingredients except soybean meal
and/or cancla meal were the major protein supplements. Canola meal was
obtained from Nobaria, oil extracting factory, Ministry of Agriculture. The 12
CFM contained only soybean meal 100%, while the 2! CFM contained 50%
soybean meal + 50% cancla meal, while the 3™ ration contained 100%
canola meal as presenied in Table (1). The concentrate feed mixtures
(CFMs) were manufactured at Ei-Marge animal feed factory, Ministry of
Agriculture, being almost similar protein and energy content as shown in
Tabie (2).
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Table {1) : Formulation of concentrate feed mixtures {%).

Concentrate Feed Mixtures |

Item CFM1 CFm2 B CFM3 W

{SBM) {SBM + CM) {CM) |
Yellow corn 41 40.5 40
Wheat bran 18 18 18
Linseed meal 15 15 15
Soybean meat {SBM) 14 7 -
Canola meal (CM) - 7.5 15
Rice bran 4 4 4
Molasses 4 4 4
Limestone 3 3 3

Common salt 1 1 1 |

CFM1= contain 100% SBM as protein supplernentation
CFM2 = contain 50% SBM + 50% CM as proteln supplementation
CFM3 = contain 100% CM as protein supplementation

Table (2):

Chemical composition of experimental concentrate feed

mixtures, canola meal, soybean meal, roughages and
experimental daily rations consumed.

itemn Molsture DM composition% |

% OM [ CP | CF | EE [ NFE | Ash |

Concentrate feed mixtures: 1

CFM, {SBM) 953 83,55 |17.63| 6.37 | 2.60 |66.95{ 6.45

FM3 { 3BM+CM) BG4 9205 11753 7.20 | 2.86 |64.46| 7.95

iCFM; (CM) 932 9180 11744 7.0 | 3.48 {6298} 820

Canofa meal {Ch) 8 50 94 49 138.20113.07 ) 8.24 13498 5.51

oybean meal  {SBM) 10.00 | 86.23 {4220 3.40 | 2.40 {4823} 377

Roughages:

Berseemn hay {BH) 9.71 87.50 {12.30128.50] 2.70 {44.001 1250

Rice straw (RS) 7.00 | 8720 | 3.50 |40.50) 1.30 {4190]12.80
Experimental daily rations consumed {calculated)*

R1 8.98 91.09 {14.32116.82| 2.45 |57 50| 8.91

R2 8.90 90.18 (14.26 117 32| 2.81 |56.001 9.83

R3 9.01 80.04 114.21]17.74 2,98J5511 9.96

* Digestibility triaf rations were formulated from CFM {2.25% of BW), BH (1% of BW) and
RS as 80% of average estimated infake during the whole experimental period.

Calves were housed in three open shaded paddocks. Calves were daily
offered the experimental rations. These rations were offered as 2.25% CFM +
1% brseem hay (BH) of their body weight. Feeds were offered in two egual
portions at 8.00 a.m. and 4.0Q p.m. which cover their nutritional requirements
{NRC, 1884). Rice straw as a bulky roughage was offered ad /ib. Fresh waler
and mineral mixture blocks were freely available {0 animals. The growth trial
lasted 140 days. Calves were hiweekly weighed in the moming before
offering any feed or water. Live pody weight changes and feed intakes were
recorded at biweekly intervals. At the middle of the growih experiment, three
calves were taken at random from each group to determine the digestibility
and nutritive vaiue of the experimental rations. Acid inscluble Ash (AlA)
method was used as descnbed by Van keulen and Young (1977). During
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feces grabbing period calves were fed 2.25% CFM, 1% BH and chopped rice
straw as 80% from the average daily free choice intake. Feeding and rectum
grabbed feces collection was practiced for 5 days. Feces sampies were
treated with 10% sulfuric acid (H,SO4) and kept frozen at -18 °C for further
chemical analysis. Chemical analysis were conducted at Dokki Laboratory of
By-Products Utilization Department, Animal Production Research Institute,
Agricultura!l Research Center, Ministry of Agriculture, Egypt.

At the end of digestibitity trial, rumen fluid samples were collected from
three animals form each group using a rubber stomach tube at 0,3 and 6 hr.
after morning feeding. These samples were filtered through three layers of
surgical gauze without squeezing. Ruminal pH was directly estimated by pH
meter and ammeonia-N was determined according to Conway (1857). Total
volatile falty acids (VFAS) were measured according to Warner (1964). The
synthesized microbial protein in the rumen was calculated by multiplying the
truly digested organic matter (DOM) by 19.30% according to Czerkawski
{1988). True DOM was calculated assuming that 0.85 of the apparently DOM
was fermented in the rumen (ARC, 1984).

Bload samples were collected after 4 hours of morning feeding from the
jugular vein of each animal at the last day of the coilection period. Collected
blood samples were centrifuged at 4000 r.p.m. for 20 min. and serum was
stored in glass vials at -18 °C till analysis. The serumn parameters viere
determined which included total protein (Armstrong and carr, 1964}, albumin
{(Doumas et al,, 1871), glucose (Siest ef a/,1981), creatinine, (Husdan, 1968).
Activities of serum enzymes (SGOT , SGPT ) were determined by the method
of (Reitman and Frankel, 1957) and alkaline phosphates ALP (Ratliff and
Hall, 1973). Globulin was obtained by subtracting the Albumen value from
total protein value.

An economical study of using either SBM and/or CM as pratein sources
was under taken using the prevailing feed prices of these two protein sources
to find out the feed cost of producing one kilogram live body weight. The
chemical analysis of feeds and feces were cariied out according to {(AQAC,
1996). The collected data were statistically analyzed according to Snedecar
and Cochran (1982). The foliowing mode! was used:

Y=+ T+
Where : Y= observed trait, 4= overall mean, T;= effect of treatment and e,=
random error.

The differences among means were tested using duncan's multiple
range test (Duncan, 1955).

RESULTS AND DISCUSSIONS

Chemical Composition:

The chemical composition of canocla meal (CM) and soybean meal
(SBM) appeared to fow CP with CM 38.20% vs 42.20% with SBM, higher
crud finer and ether extract 13.07 & 8.24% for CM versus 3.40 & 2.40% for
SBM, respectively as shown in Table (2). These rasults were nearly similar to
those reported by Kendall et al (1991) Bell {(1893), Zinn (1993) and Abdel-
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salam and Deraz (2005). The CP content of the three CFMs were similar and
ranged between 17.44 to 17.63%. Corresponding values of experimental
rations ranged between 14.21 to 14.32%. The other nutrients of CFMs and
their rations as CF, EE and ash contents showed not appear significant
different {Table 2). The chemical composition of the offered roughages,
berseem hay {BH) and rice straw (RS), was comparable to those reported by
Central Lab for food and feed (CLFF, 2001) and Aboul-Fotouh et af (2005).

Dry Mafter Intake, Digestibility and Nutritive Values:

Nutrients consumed during digestibility evaluation trials were calculated
according to the feeds consumed and their chermical cornposition. The
composed rations showed comparable nutrients as shown in Table {2).

Nutrients digestibility of these rations are presented in Table (3). The
ration contained 50% SBM + 50% CM as protein supplement (R2) showed
significantly (P<0.05) better DM, OM and CF digestibility coefficients than
those contained 100% SBM (R1) or 100% CM (R3).

Table (3): Daily intake, digestibility and nutritive values of the
experimental rations fed to growing Buffalo calves during
feces grabbing period.

Experimental Rations SE
R4 R» R

[tem

Animals weight, kg 159.83 164.40 | 158,74 1495
Dry matter intake, g/head/ day
CFM | 3506.18 | 3699.00 | 3571.65 | & 39.01
BH | 1598.30 | 1644.00 | 1587.40 | +17.33

RS | 47950 | 49320 |476.22 | 520
Total DM intake, g/head/ day | 5673.98 | 5836.20 | 5635.27 | 4 81.55
Nutrients digestibility, %
DM | 69.72° | 71.43% |69.11° +0.69
OM | 7118 | 72.25% | 71.07° +0.38
CP | 66.47° | 6663 |82.23° +1.44
CF | 61.73° | 65.66° |61.92° +1.28
EE | 80.9° 82.81* | 81.14° +0.60
NFE | 75.38* | 75.5¢° | 75.32% t2.28
Nutritive value, %
TON [ 67.71% | 67.39® |66.84° +0.25
DCP | 9.52° 9.5¢° 8.84° +0.22

TDN intake:
Kg/head/day | 3.84% | 3.93° 3.77° +0.05
Kg/100 kg BW | 2.201° | 2.266% | 2.252° + 0.01
o/ kgW | 81.46%° | 8222 |70.05° | +067

DCP intake:

Kg/head/day | 0.540° | 0.554° | 0.498° +0.02
g/100 kg BW | 337.967 | 337.25° | 313.82° | +7.93
g/ kg W' | 12.02° | 12.08° | 11.14° | 10.30

a & bmeans in the same row with different superscripts differ (P<0.08) significantly,
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Crude protein digestibility of{ R3 )was significantly (P<0.05) lower than the
otier two rations.

The present resuits agree with those of Sepane et af (1992). Ether
extract and NFE digestibility's showed comparable results for the three
rations. This results might be due to the fact that EE is a smali fraction and
NFE is estimated by difference. These result are in agreement with Zinn
(1993), Knorasani ef al (1990) and Abdel-Salam and Deraz (2005).

The nutritive value as TDN for the three rations showed camparable
results and ranged between 66.84 and 87.71%. The low digestibility of CP
{62.23%) for R3 containing 100% CM tended to significantly (P<0.05) the
lowest digestibie crud protein (DCP), being 8.84% while those of R1 and R2
were 9.32 and 8.50% respectively. These resulls were agreement with those
obtained by Abdel-Salam and Deraz (2005).

The total DM intake/head/day appeared to higher with animals fed
ration R, containing 50% SBM + 50% CM as protein supplements than those
of the others. Consequently, the TDN intake was higher with animais fed the
same ration when expressed as kg/100 kg LBW or g/kg W, being 2.296
and 82.22, respectively. These results agreed with those obtained by
Stedman and Hilf {(1987) and Abdel-Salam and Mousa {2003).

Rumen fluid parameters:

Ruminal pH values were slightly higher with { R3 jthan the other two
rations but facked any significance as shown in Table (4). All vaiues were
above pH 6.00 which indicated favorable conditions for fermentation (Mertens
1978). Generally, the overall mean of ruminal pH value was not affected by
source of protein supplementation (SBM or CM).

Table {4): Rumen fluid parameters of growing buffalo calves fed
different experimental rations.

f Time Experimental Rations _1\
Parameter after feedin sE |

! (ours) | R | R B | |

pH | 0 717 741 | 734 | £007 |

\ | 3 6.24 6.21 6.65 +0.14

'\ ‘ 8 B.75 6.38 6.83 +0.14

Overall mean 6.72 6.57 6.94 + 0.11

rmmonia.l\l {mg/L)

0 233.90° | 283.30° | 269.20° |+ 14.69 |
3 242.70° | 206.30% | 253.60° |+ 16.36}
) 242.70° |246.40°°| 253.60° | +3.20
Overall mean 238.76° | 275.33% | 258.80° |+11.13
[TVFA s (Meq /L)
\ 0 68.86% | 7597° | 61.44° | £+524
3 76.61%° | 8356° | 67.97° | +4.51
6 7960 | 8127 { 71.72° | £2.04
Overall mean 80.76° | 86.80° | 72.18° | +4.19
Microbial protein {g/h/d) L 553.23° | 600,917 | 567.03° |+ 14.17

A & b means in the same row with different superscripts differ {P<0.05) significantly.
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Ammonia nitrogen concentration (NH3-N) was significantly (P<0.03)
increased in the rumen fluid of calves fed { R2 ) than the other two rations at
0 hr. and 7 hr. after feeding. However the overall mean was not affected by
the protein supplement applied in this study. This indicated that the
degradability of both proteins are similar. Similar trend was observed by
Lecntowicz ef af (1983) and Abou Hussein ef al (2003} using different protein
supplements.

Total VFAs concentraticns were 68.86,75.97 and 61.44 meq/Liter
rumen fluid before feeding for R1, R2 and R3, respectively as shown in Table
(4). In general, VFAs increased in all treatment groups after 3 hr.after
feeding. The higher (P<0.05) values were reported for R2 while the lowest
(P<0.05) values were reported for the R3. Similar results were noticed by
Leontowicz ef af (1983).

The synthesized microbial protein in the rumen was significantly
(P<0.05) higher with calves fed R, than that for calves fed the other two
rations. This is a reflection of more on being truly digested with rumen and
hence better efficiency of utilization. Similar result were obtained by Ha et al
(1985) with diets containing SBM and CM.

Blood Serum parameters:

Blood serum parameters as affected by different rations fed to calves are
shows in Table (5). The present data indicated that there were no significant
effects on serum parameters. All serum parameters were within the normal
range as reported by William {1997). The estimated values of investigated
serum parameters might show that there was no depressing effect of canola
meal relative to soybean meal. The serum enzymes as SGOT, SPOT and
ALP values which are used as an indication of liver activities did not show
any adverse effect of CM against SBM. Accordingly, Creatinine showed
similar results. The total protein and albumin ranged between 58.6 - 61.10 g/L
and 31.77- 32.54 g/L respectively. These result within the normal range which
found by Baraghit ef af (2003) and Abd-Salam and Deraz (2005) with native
buffalo calves.

Table (5) : Blood serum parameters at 4 hours after feeding rations fed
to growing buffalo calves.

Item Experimental Rations SE
R4 R, Rs

Serum Proteins :
Tota! protein g/L 58 60° 61.10° | 59.93° +072
Albumin g/L 31.77° 3254% | 32.40° +024
Globulin g/L 26.83 28.56° | 27.53 + 030
Alof Glob ratio 1.18" 1.14° 1.18" | 0.1
Serum Enzymes: i
IAlkaline phosphates (ALP) units/L 5.31° 5.56% 561 | £0.09
SGOT units / L 48 80° 49.12° | 4980° | +035
SGPT units /L | 15.11° 1583% [ 1472° | 2033
Serum Chemistry :
Glucose mg/di 78.31° 8867° | 7583° +428 |
Creatinine mg/dl 1,307 1.66" | 1.48° +0.10 |

@ & b means in the same row with different superscripts differ {P< 0.05) significantly.
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Growth performance:

The average daily body weight gain values were 0.980, 1.026 and
0.978 kg for R1, R2 and R3 respectively as presented in Table (68). The
differences in body weight gain among experimental groups were not
significant. These results indicated that the use of cancla meal as a protein
supplement had no adverse effect on average daily gain of growing buffalo
calves, Because of unfavorable resuits originally obtained with rapeseed
meal as a feed ingredient there was & resistance to use the nontoxic canola
meal (Cheeke, 2005).Results obtained in this study are in line of the findings
of Abdel-Salam and Mousa (2003} and Abdel-Salam and Deraz (2005). They
reported that average daily gain of huffalo calves were 0.926 and 1.066
kg/n/d respectively. On the other hand, some investigators in Egypt reported
different ADG of buffalo calves fed concentrate hased rations atong with
roughages. EL-Shinnawy ef al (1999) reported 0.890 kg/h/d, Etman ef a/
(2001) reported 0.814 kg/n/d, Abdel-Baki ef af (2003) reported 0.853 kg/h/d
and Al-Basiony ef af (2003) reported 0.989 kg/hfd. These differences in ADG
reported by different investigators may be dug to different piane of nutrition
used.

Feed conversion expressed as kg DM, TON and DCP/ kg gain was
almost similar for different dietary treatments. However ration R; tended to
get better feed conversion with DM and TDN, while Ry was the best efficiency
with CP conversion .These resuits agree with those of El-Shinnawy ef af
(1999), Barghit ef af (2003}, Etman et af {2001), Abdel Baki et af (2003) ani
Abdel - salam and Deraz (2005) with native buffalo calves.

Table (6): Growth parameters of growing buffalo calves fed the
experimental rations.

Experimental Rations

Item = R R S.E
Number of animals & B 8
Duration, (days) 140 140 140
Initial body wt., kg 116.68% 116.66° | 115.83° +028
Final body wt., kg 253.80° 260.36° | 252.80° +235
Weight gain, kg 137.14° 143647 | 136.97° | +220
Av. Daily gain {ADG), kg 0.980° 1.026° 0.978° +0.02
Daily Dry matter intake, kg:
CFM 3.463° a4ae’® 3.370° +0.04
BH 1.533° 1.547° 1.485° + 0.02
RS 0.792° 0.798° 0.7690¢ +0.01
Total 5.794° 5.836° 5.634° +0.08
Feed converslon:
kg DM/kg gain 5.912° 5.688° 5761° + 048
kg DM/kg gain 4.003° 3.833*° | 3861° + 005
kg DM/kg gain 0.563° | 0540° 0.509° +0.02

a & b means in the same row with different superscripts differ {P< 0.05) significantly.
Economic Evaluation:

The economic evaluation of the experimental rations for growing
buffalo calves is presented in Table (7). Results shcwed that average costs in
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L.E. for one kg gain for R1, R2 and R3 were 4.89, 4.81 and 4.54 respectively
showing de-.easing in cost with rate of 7.16% with ration R;. The feed cost/
kg. weight gain was in favor of R2 (50% SBM + 50% CM) and R3 {100%CM)
respectively.

Table ({7): Economic evaluation of the experimental rations for growth

performance ,
L Experimental Rations |

[ item R-[ r R2 R3 !
| Tota! weight gain obtained (k) 137.14 | 143.64 138.97

Consumed DM (kg) to produce total | g .. & Q 817 04 188,76

weight gain

Price of kg, DM of ration P.T 84.36 l 82.42 80 .48
| Feed cost (L.E) for total weight gain 670.32 } 690.91 621.17
| Feed price (LE) to produce 1kg BW. 4.89 4.81 4.54

The price of one ton of CFM1, CFM2, CFM3 Brseem hay and Rice straw were 1035, 1085,
1035, 800 and 100 L.E, respectively.

Conclusion:

It is concluded that half or complete substitution of soybean meal in
growing buffalo calves rations by canola meal as protein supplementation
had no detrimentat effect on their growth performance. Accordingly it could
participate in covering the gap of protein supplements shortage. Combining
both sources (50%SBM+ 50% CM) showed a complemeniary effect and
better results than using any one of them alone for feeding buffalo calves.
Canola meal feeding has another advantage since its market price is
relatively lower than soybean meat. It reduces the cost of producing gain and
improves the economical efficiency.
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