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SUMMARY

Twenty growing buffalo male calves with average live body weight 108.7043.34 kg and about 6
months old were randomly divided into four similar groups of five calves each. All groups were fed for
24. weeks on concentrate mixture, berseem hay and rice straw as a basal diet. One group acted as the
control (G1) for 24 weeks, while group two was supplemented (per/head) with 200g fishmeal (G2).
group three with 300g soybean (G3) and g,roup four with 300g molasses (G4) for the 1™ 8 weeks. The

- different groups supplemented during the 2™ 8 weeks with 100g fishmeal plus 130g molasses, 150g
soybean plus 150g molasses and 100g fishmeal plus 130g molasses, respectively. During the last 8
weeks of the experimental period the supplementation was 300g molasses for both G2 and G3, while
G4 was supplemented with 200g fishmeal only. Dlgestlblllty trials were carried out at 8,16 and 24
weeks of the experiment.

Resulis in the first 8 weeks of the experiment showed that groups supplemented with fishmeal or
soybean had an improvement in average daily f,ain and feed conversion. Also, feeding cost decreased.
compared with either Gl or G4. Moreover, mcrcasmg the proportion of CP in the diet increased N-
balance, ¢nergy and protein utilization.

Addition of molasses with fishmeal or soybean meal to rations of groups 1. 3 and 4 during the ™8
weeks caused similar average daily gain although significantly increased compared with animals in the
control group. Moreover, there was an important in N-balance, feed utilization, feed conversion and
feed cost.

At the last & wecks of the experiment, body weight gain and N-balance were nearly similar in-
groups supplemented with fishmeal, soybean or melasses. The saine trend was found in feed utilization.
feed conversion and feeding cost. Also. supplemented fishmeat was worthless.

It could be concluded that basal diet of growing buffalo calves may be supplemented with fishmeal
or soybean meal only for 8 weeks from 6 months old. After that supplementation with soybean meal
and molasses causes better resulls concerning daily gain, fecd wtilization and feed cost/kg gain,

Kepwards: Buffulo calves, fishmeal, soybean meal, molasses; Jfeed utilization, performance

INTRODUCTION

Under focal circumstance in Egypt buffalo bull calves are slaughtered as veal at the age of 4-6
weeks and of 80kg live-weight. Among farmers the cominon practice is o allow this calf to suckle its
dam until weaning time, when it is about 4-5 months old. It is also Tound that 1o attain. maximum live-
weight as well as ahigh dressing percentage with better meat quality, a high plane of nutrition should
be maintained in order to fatten buffalo bull calf to be ready for slaughicr at the-age of 18 months of
400-450kg live-weight and nearly 57% dressing percentage,

Tamminga (1982) considered the amino acids profile of fish meal (FM) to be similar to that required
for bovine growth. Fishmeal (FM) is stable and can be transported without deterioration {(Baclow.and
Windor, 1983), also, rich in crude protein (CP) which is slow degradable in the rumen (ARC, 1980 &
NRC 1985) that may enhance animal performance by complementing the microbial protein af the
duodenum. Morcover, fishmeal has an enhanced nutritional value due to its content of growth factors
known collectively as Animal Protein Factor (APF), Diets of young raminant animals include up to
15% of fishmeal. However, with older animals, the level is brought down to about 5%. Soybean meal is
generally ‘reparded as one of the best sources of protein which contains all the essential amino acids
except for methionine which is the chiéf limiting amino acid, particularly in high-encrgy diets. Also,
fishmeal and soybean meal is . considered better protein sources for growth of calves than com gluten
meal or cottonseed meal, (Zerbini and Polan., 1985). Therefore, the present study aimed to investigate
the effect of supplementation of fish meal (FM) or soybean meal (SBM) with or without molasses on
nutrient utilization, some rumen parameters of growing buffalo calves.
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MATERIALS AND METHODS

The present study was cartied out at the Experimental Farm of the Department of Animal
Froduction, Faculty of Agriculture, Kafr El-Sheikh, Tanta University. Twenty buffalo calves at the age
of about 6 months with average live body weight of 108.70 + 3.34kg were randomly distribwied among
four similar groups of 5 animals each. First group acted as the control (G,), while the diets of the
remaining groups (G, Gs and Gy) were supplemented with fishmeal (FM), soybean ineal (SBM), and
molasses (MQ) as follows: : : . . o

Experimental Experimental rations

Period G Go ) [¢3 g G4

1 - & weeks Basal diet (BD) BD +200gFM ~ BD + 300g SEM BD + 300 MO

9-16 weeks Basal diet (BD) BD+100g FM BD +150g SBM +150 ED+150g MO
+150.MO MO : +100 FM

17-24 weeks Basal diet (BD} BD + 300g MO BD + 300g MO BD+200g FM

* Basal diet (BD) consisted of concentrate feed mixture, berseem hay, and rice straw,

Feeding trial lasted for 24 weeks. Animals were fed individually two times daily according to NRC
(1988) requirements. All experimental animais were offered concentrate feed mixture (CFM), berseem
hay (BH) and rice straw (RS) throughout the experimental period as a basic ration. CFM : BH : RS ratio
(on DM basis) wag 62.6, 12.4 and 25% during 0-8 weeks ; 63.7, 18.1 and 18.2% during 9-16 weeks and
66.8, 16.6 and 16.6% during 17-24 weeks, respectively. Feeding atlowance was adjusted biweekly
according to body weight change, actual feed intake of each animal was recorded daily, Fresh water was
offered to the animals three times daily. At weeks 8, 16 and 24 twee digestibility trials were carried out
using (hree animals from each group io determine the nutritive value of the experimental rations
according to Pond et af. (1995). Samples of feeds and feces were collected for analysis according to
AOAC procedures {1990). The data were anatyzed using General Linear Models Procedure adapted by
SPSS (1997) for User’s Guide, with one way ANOVA model used in the data, where appropriate,
mmeans were separated using Duncan’s multiple range tests, ) : ‘ :

RESULTS AND DESSCUSSION

Results obtained from Table 1 indicated that both fish meal (FM) and soybean meal {SBM) are high
in CP, EE and low in CF compared with concentrate feed mixture “CPM” (65.04, 42.80 vs 15.94;
-5.86,4.80 vs 3.14 and 0.00, 5.45 vs 14.10% for CP, EE and CF, respectively). While molasses MOy is
high in NFE and low in CP and CF than CFM. Calculated chemical compositions (%) of experimental
rations pointed out, that supplementing of FM or SBM to basal ration raised CP% while NFE%
increased by molasses (MO} addition. All tested rations contained nearly similar EE, CF and ash within
cach period. . -

Nutritive values of tested rations arc presented in Table 2. Results indicated that supplementing
either FM or FM+MO raised TDN content during P, and P; which rhay be due to increasing digestion
coefficients (%) of OM, EE, CF and NFE. However, adding FM to G, diet during P; had limited
response which may be attributed {o improving ruminal fermeniation with increasing live body weight.
These results agree with Oldham and Smith (1982), who suggested that growing cattle weighing more
than 200kg with adequate encrgy intake could meet their protein requirements from the microbial
profein synthesized in the rumen. Based on this suggestion, the lack of response to FM suppicmen(ation
of diets fed to steers (Steen, 1988, 1989) or fed to heifers (Smith et af ., 1985, Mantysaari et af.,, 1989)
might be explained partly by the weight of the animals used. Moreover, supplementing of SBM only or
with MO caused slightly lower TDN compared with groups treated with FM. However, suppiementing
of MO only to buffalo calves weighing less than 172kg lead to significant lower TN value, while MO
supplementation of diets fed (o calves weighing more than about 186kg caused an improvement of TDN
value.. These results explained the improving ramen fermentation correlated with progressing live body
weight, Rations containing FM  only had the highest vatue for DCP (ai P, and P;), But supplementing
either FM or SBM with MO to basal diet (BD) showed insignificant differences in DCP because dietary
CP level was nearly similar (Table 1), However, DCP was higher with FM. than SBM diet only.
Regarding supplementing of MO only results indicated that, DCP was significantly lower (P<0.03)
compared with other groups at Py, yet DCP values was nearly similar with group received FM at P;.
These results indicated that FM was beneficial with growing calves weiglhing less than 190kg and MO
with body weight more than 190kg. )
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Table 1. Chemical analysis of feed ingredients and calculated composition of the experimental

rations
{tem DM Composition of DM. %
oM Cp EE CF NFE Ash
Ingredients
CFM 90.20 8878 1594 314 1410 55.60 11.22
Fish meal ( FM) 90,25 8402 6504  5.86 0.00 13.12 15.98
Soybean meal (SBM) 89.13 9450 4280 480 545 41.45 5.50
Molasses 6340 8050 3.80 1.90 0.00 7430 19.50
Berseem hay (BH) 8942 8736 1513 1.88 27.71 42.64 12.64
Rice straw (RS) 89.89 8404 265 1.52 3436 45.51 15.96
Caleulated chemical
From 1 - § weeks (p;)
G 90,02 8742 1252 258 2085 5147 12.58
G; 90,04 8726 1503 274 19.85  49.64 12.74
Gy 89.98 87.91 1462 273 1978  50.78 12.09
G 8876 87.06 12.07  2.54 1977 5268 12.94
From 9 -16 weeks (p-} : .
G 90,00 87.66 1338 262 2024 5142 12.34
G, 89.54 8746 1410 266 19.50  51.20 12.54
G, 89,51 8770 1396 266 19.47 5161 12.30
Gy §9.54 8746 1410 266 1950 51.20 12.54
From17 -24 weeks (ps) '
G 90.02 8776 1359  2.66 1973 5178 12.24
G, §9.16 8750 1325 264 1903 5258 12,50
G, 8916 87.50 1325  2.64 1903 52.58 12,50
G 8384 K784 1442 269 1909 5164 1216
Table 2. Digestibility and feeding values of experimental rations
[tem . Experimenial mtions S.EM
G G G; G,
Digestibility cocfficients and vutritive values during 0 — 8 weeks (pq)
DM ! . 65.01 65.19 63.31 1.1020
oM 68.15° 70.57° 65.88% 64.99° 1916
cp 78.26° 71.00% 64.59° 69.19° 11727
EE 64.21° 78.49" 68.23° 67.51° 11391
Cr- 59.66% 62,23° 46.98° 4929™ 1.6279
NFE 69.23° 73.33° 73.48"° 69.50" 5195
TDN - 61.65% 64.26° 60.24% 58.73° 7271
DCP 9.80% 10.67° 9.44% 8.35° 1490
Digestibility coefficients and nutritive values daring 9 - 16 weeks (pg)
DM 58,91 65.89 G0.15 60.G1 1.1352
oM 66.75° 72.71° 68.61" 67.87" 5011
CP T 60540 57.53% 56.24° 50.48° .5425
EE T 64.56° TI67° 69.66° 70.13° .7306
CF 62.67" 73.65" 65.46° 63.53° 9317
NFE 70.09" 76.27° 73.09° 7420 4427
TDN 60.63 66.18 62.49 61.70 AG1Y
DCP .10 8.12 7.85 7.12 0736
Digestibility coefficients and nutritive values during 17 ~ 24 weeks (p;)
DM 60.84 63.77 61.08 63.74 4242
OM’ 65.11° 69.82° 64.93° 69.18" 4860
CP 54.95% 58.71° 5705 53.02° 4893
EE 62.01° 76.79° 70.04% 70.49° - 6944
CF 6532 71.82° 64.69° 65.68° 9146
NFE 67.85° 7t.54" 67.95° 75.30° . - 4247
TDN 59207 63.62° 61.10% 63.06° 4483
DCP . 1.47° 7.78% 7.56° 8.09" 0672

Feeding either FM or SBM without or with MO decreased DM intake computed per head/100kg
LBW or metabolic body size (Table 3), which may be attributed to the significant intensification of
energy and CP of supplementing rations and (or) may be due to fishmeal that iinproved roughage
utilization in buffalo heifers (Akbar and Tareque {1989). Although inclusion of FiM or SBM only or
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with MO in the tesied rations decreased DM intake by 3-5% than contrel group, yet TDN and DCP
intake did not decrease by the same rate. Despite, DCP for groups supplemenied with FM (at py) and
FM+MO or SBM+MO (atl py) was increased, yet DM intake was decreased, since FM or SBM contains
higher energy and CP. Moreover, animals fed MO (at ps) showed the same trend. Also, positive
correlation between rumen activity and increasing body weight was reflected on daily gain and feed
efficiency, which showed differences between experimentai and controt groups (Tables 3 & 5).

Results of nitrogen balance (Table 4) revealed (hat, supplementing either FM or SBM with or
without MO increased nitrogen intake by 25.70, 9.35 and 15.98% at pi, p», and ps respectively. However,
it was noticed that groups fed FM or SBM had higher (P<0.05) fecal nitrogen (g/catf/day) than control
group vet, higher N balance was observed in-groups fed FM or SBM with or without MO, which could
be due lo the higher improvement in CP iniake and more utilization of FM and SBM nitrogen by
growing buffalo calves and (or) the high digestibilily of orpanic matter (OM) might have increased the
use of the dietary N. Qldham and Smith (1982), Chalupa (1975) and Melirez e al. (1980) suggested
that several factors influence the responsc of growing ruminants lo nitrogen of FM or SBM
supplementation. Such factors include weiglht of animals used; ruminal microbial activity, source and
level of energy and the Iength of time that organic matier was stored before processing,

Table 3, Effect of different experimental rations on daily feed intake of buifalo calves

Ttem Experimentat rations : SEM
G[ G’a G3 G4

Daily feed intalce during 0 — 8 weelds (p))

DM/i00kg B.W (kg)  3.02 2,84 3.01 3.25 0791

DM/ikg W7 (g) 95.35 89.91 95.23 102.22 2.3029

TDN/100kg B.W 1.87 1.82 1.81 1.91 0614

{kg} -

TON/Lkg W™ () 59.12 57.70 57.37 60.41 1.9412

DCF/100kg B W {g)  297.46 303.29 283.73 271.58 102011

DCP/1kg W () 9.41 9.59 8.97 8.59 3226

Daily feed intalie during 9 — 16 wecks (p,)

DM/100ke B.W ¢kg) 3,37 3.24 3.21 3.18 5768

DM/1kg W™ (g) 106.52 102.57 301.43 100.49 2.4279

TDN/100kg ~B.W 2.05 2.14 2.00 1.96 0536

(kg) :

TDN/Tkg W™ (g) 64.71 67.81 63.39 61.99 1.6945

DCPAOOkg B.W (g) 27343 291,85 276.79 25542 7.2143

DCP/ikg W (g) 8.65 9.23 8.75 8.08 2281

Daily feed intake during 17— 24 weels (pg)

DM/100kg B.W (kg)  3.09 3.01 2.83 2.75 0609

DM/tkg W () 9766 9508 89.43 86.94 1.9258

TDN/100kg BW 1.83 1.91 1.72 .73 0403

(kg)

TDN/Lkg W’5 () 57.87 60.44 54.64 54.82 1.2823

DCP/LODkg B.W () 230.94 23187 213.57 22137 4.9982

DCP/Lkg W7 (8) 7.30 - 7.40 6.75 7.03 - 1581

Data of elficiency of dictary energy and protein ulilization are given in Table 5. Efficiency of ME
and DCP utilization for animals weighing less than 190kg (during p, and p,) was higher in-group. fed
FM followed SBM but its values were nearly similar in groups fed either FM or SBM with MO, Similar
results obtained by Qrskov er af.. 1971 suggested that feed efficiency (feed required per unit of gain)
was improved (p<0.05) with increased FM supplementation, On the other hand, is values was not
affected by MO supplementing at carly weighing (Jess than 190kg). However, when body weight of
animals was more than 190kg efficiency of DCP wtilization and ME was nearly similar by either
supplesmenting MO or FM. These results indicated that, improvement of ME utilization succeeded
increment dietary DCP which reflected on daily gain.

Data in Table 6 showed that animal performance parameters were affecied by experimental rations.
The average of body weight of G; had higher value, followed by G;and G, during different -
experimental pertods. Morcover, its values were significantly higher (p<0.05) tzan control group during

P2 and ps. Average daily gain was significantly higher (p<0.05) in animals fed FM only followed by
SBM only at p, but Gq (fed MO only} showed slight increase than control group. However,
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supplementing of FM to G4 at p, did not improve (p>0.05) average daily gain compared with groups
fed MO. Daily gain in animals fed FM or SBM with molasses {at p,) increased significantly (p<0.05}
than control group. The present results indicated ihat supplementing either FM or SBM was more
profitable with growing buffalo calves weighing less than 190 kg, In contrast, calves weighing more
than 130kg may be supplemented with MO only as a source of energy.

Table 4. Effect of different experimental rations on nitrogen balance of buffalo calves

Item Experimental rations S.EM
G, G, Gs G¢
) Nitrogen balance g/calf/day during 0 -8 wecks (jp)
N intzke _ 72.15 90.93 90.46 73.34
Fecal N 15.68° 26,37 32.03° 22.60% 8733
Urinary N 38.26 36.46 3454 3172 1.1017
N balance 18,20° 28.10° 23.88"% 19,02%® 7854
N balance (%from intake) 25,23 30.90 26.40 25,93 9449
Nitrogen balance g/eaff/day during 9 — 16 weeks (p2)
N intake 105.97 115.96 115.73 115,96
Fecal N 41.82° 4924° . 5064%  5743° 5000
Urinary N 45.23° 38.22° 37.29° 33.64° 1.0254
N balance 18,92° 28.50° 27.80° 24.50° 5349
N balance (%fiom intake) = 17.85* 24.58" 24.02% 21.47° 4676
Nitrogen balance g/calf/day during 17 — 24 weeks (p;) )
N intake 117.48 118.67 118.67 136.26
Fecal N 52.92° 48.99° 50.96° 64.01° 5865
Urinary N 44:10 44.04 42,59 4428 1.2509
N balance 20.45° 25.63°° 2502 27.97° .9783
N balance (%from intake) 17.45 21.60 21.17 20.53 7907

Calves weighing less tlan 190kg need enough essential amino acids in their diets for tissue protein
synthesis. On conimast calves weighing more than 190kg with adequate energy intake can meet their
protein requirements from the microbial protein synthesized in the rutien. Simitar results were reported
by Oldham and Smith (1982) and Mantysaari ef af, (1989) who suggested that the differences in
ADG were not significant (p>0.05) when growing cattle weighing 200 to 450kg had ad libitum access
to corn silage based diets supplemented with SBM, FM, meat and bone meal, or two mixtures of
several animal by-products. Also, Hovell and Orskov (1989) and Johnson and Rowe (1984) found that
growth rales should response "to FM or increasing levels of proteiz in rations of lambs or goats. While
Marai et af, (1983} found that mature ewes given ail plant protein gained significantly more weight
than those fed FM or urea supplements. Feed efficiency as grams of DM intake/ grams of gain was the
best with groups fed either FM or SBM only orwith MO followed by groups fed MO only compared
with control group. These improvements may be due to elficiency of feed utilization as indicated by
highest daily weight gain and slight fall in feed intake. Feed cost LE/kg gain was unearly similar in both
groups FM and SBM and its valucs were reduced than both Gy and Gy at py. In contrast supplementing
FM only to -calf rations at Py increased feed cost than those fed molasses only. While calves fed either
FM or 8BM with MO have lower values than control group. This finding denoted that groups fed either
FM or SBM at p; continued to advance o reducing feed cost through p, and ps. Also, the lowest feed
cost/kg gain; lowest feed efficiency (best value) and highest daity gain were parallel for all groups at p,.
While G, (fed FM only at P;) had best values for feed efficiency and daily weight gain but feed cost
was higher. This result means that FM supplementing as the source of protein to growing buffalo calves
weighing more than 190kg was not economic, Similar resulis were obtained by Singh (1983) who stated
that supplementing of FM to Haryanal he;fers diet introduced to feed cost per head while cost per kg
gain was lower,
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Table 6. Performance of buffalo calves fed different rations supplemented with fishmeal, soybean

meal and molasses

Items Experimmental rations - SEM
g g Gy Gy Gy | Gy .

No. of animals 5 5 - 5 5

Body weight (kg) o L

Initial weight 1o ‘108 . 108 108 - © 33414

0-8 weeks (p) - 13470 14890 14270 13570 2.7433

9-16 weeks (p2) 160.40° - 189.80° 181.90% '172.10° - 16950

17-24 weeks (p3) 189.20*  225.00°  216.30™ 212.50" 1.6082.

Av. Daily weight gain . o

4] o o . :

0-8 weeks (). H41L06°  73035° 619.64°  480.36° : 15.1552

9-16 weeks (py) ©45894'  73035° 70000 650.00° . 26.2506

17-24 weeks {(ps) T 514.29° 62857 614.29% 721.43° 219046

Advantage daily gain _ o - :

(%) : ‘

0-8 weeks (p)} 100 16559 140.49 108.91

9-16 weeks (p2) - 100 159.14 15253 141,63

17-24 weeks (pa) . 100 122.22 11944 -140.28

Av. Daily feed intake N .

gy - : - '

0-8 weeks (p1) 3.60 3.78 3.87 3.80

9-16 weeks (py) 4.95 C 514 5.18 5.14

17-24 weeks {p3) 5.40 5.60 5,60 5.58.

Feed efficiency * i L

0-8 weeks (i) - 8.16 5318 6.24 7.90

9-16 weeks (p;) 10.78 . 7‘04. 7.40 7.9

17-24 weeks(py} 10.50 8.90 o 74

Cost of feeds/lkg gain

(LE) ) ) :

(-8 weeks (p) 3.31 ©2.82 2.74 3.16

9-16 weeks (p7) 4.6 334 323 . 375

17-24 weeks(ps} - 4.59 3.85 3.94 4.10

% cost of feeds from : )

Gy :

0-8 weeks (p;) 100 85.20 82.78 95.47

9-16 weeks (p2) 100 72.61 70.21 81.52

17-24 weeks(py) 100 . 83.88 85.84 89.32

defined as gramns of DM intake / grams of gain.
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