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'ORTY-FOUR Friesian x Baladi cvossbred calves at the age of 4-6

days were assigned to 4 grovps fed un:1) whole milk {WM), Z)
nonsaleble milk { NSM), 3 ) nonsalable milk plus colostrum (NSM
+ C) and 4) natrally ferniented milk (NFM). The NSM included
mastitic milk, milk from the untibiotic ireated animals, rejected milk
becanse of the rise in acidity and milk refused by the calves and
remained in the feeding pots. Surplus colosirum (C) was collected
from the first 6 posi partum milkings. Both NSM and C were
preserved with, 5% benzoic acid end NSM was reutraiized with 6%
NaHCO, at the time of feeding. The colostrum was mixed with NSM
at the ratio of 20: 80 (v/v) just before feeding. The NFM was prepared
by imoculating Wk with 2-4% of frrmented milk. The calves were fed
the liquid diets at the rate of 3 Kg/calf daily, with calf starter given ac
libitun, The calves were weaned at 45 days of age and given calf
starter alone for additional one month,

Daily gains during the liquid feeding period were 0.27, 0.24, 0.32
and 0.28 kg for WM, NS, MEM + C aud MFM grovps, respectively,
The coiresponding values during the postweaning period were. 041,
N.40, 0.52 and 0.48 kg. Addition of colostrum 1o NSM war effecdve
in raising duily gains and feed efficiency and in reducing frequency
and severity of scours.

Feed efficiency values in the liquid feeding period were 2.17,
2.71, 1,82 and 2.10 and in the post weaning period 2.41, 2.40, 1.98
and 2.05 kg DM/Kg gain for WM, NSM, NSM+C and NFM groups,
respectively.

The gains and efficiency of the NSM were not differsnt from that
of W, Using NSM or NSM-{ feeding appreciably veduced costs of
feeding calves. It i advised to add surplus colostrum to nonsalable
milk in feeding suckling calves.

Keywords: Friesion X Baladi crossbred, feeding calves, milk, non
salable milk, fermented milk, daily gain and feed
efficienc.
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Nonsalable ik (NSM) includes surplus colostrum, mastitic milk, milk from antibiotic
treated cows, and milk rejected by Dairies due to its high acidity. Such NSM is often
produced in large amounts in dairy farms presenting sconomic loss and disposal
problem. As the newnatal caif consumes only 1/4 10 1/3 of the progduced colostrum with
the remainder being available as NSM (Foley and Otierby, 1978). The surplus colostrum
cannot be mixed with salable milk for legal and technological considerations in spite of
its high nutritive and immunological values. Production of mastitic milk on dairy farms
ranges from 22 to 45 kgfcow annually (Janzen, 1970). Mastitic milk cannot be sold as it
contains high numbers of somatic cells and antibiotic residues. Chardavoyne et al.,
(1979) suggested that milk from cows treated with anitibiotics must be withtheld from
the market unil it is free from drug residues.

Use of NSM in feeding suckling calves offers a good econgmical alterative,
provided that performance or heaith of the caives are not impaired. Surplus clostrum has
been used in feeding calves, beyond the first days of life, =ither fresh, frozen or
preserved with chemicals (Dreviany ef ai., 1975; Polzin e al., 1977; Jenny ef al., 1980
and Otterby er af.,, 1980) with essentially similar results to normal milk. Calves fed
mastitic milk, in quantities comparable to normal milk or fermented colostrom, showed
similar performance. It is concluded (Keith et ai., 19873) that feeding calves on waste
milk, from cows treated with antibiotics show no determintal effects. Different systems
of raising suckling calves were utilized in Egypt. Milk replacers were used in feeding
calves either as imporied {Lasheen, 1983 and Khatiab et ai., 1989) or iocal formed
replacers (El-Ashry et af., , 1975 and Ei-Seraty e ai., , 1980). Barly weaning was
practised successfuily in rearing calves (Khoury es al., , 1967; Abou Hussein et al.,
1989 and Salama ef al., 198%). However, siudies are iacking op the use of various forms
of discarded milk like colostrum, nonsalable and fermented milk in feeding suckling
calves, Therefore the objective of the present work was to utilize nonsalable milk, alone
or mixed with surplus colostrum and nawrally fermented milk in feeding systems of
suckling caives.

Materia! and Methods

This experimeni was caried oul a1 Youssifia Famm station, belonging to Dakahlia
Governorate; effective Oclober, 1958,

Animals

Forty four newly bom male and female Frigsian Baladi crossbred calves were used
in this experiment. The calves were allowed (e suckle their dams for the first 4-6 days of
life. The calves were divided according to sex inwo four equal groups of nearly similar
body weight. The groups were assigned at random ¢ the four experimental feeding
freatments .

Feeding snd Macagement

The feeding treaiments naed were: group 1, whole milk fWM); group 2, nonsalable
milk (NSMY; greup 3, nonsalable milk plas cofostram (NSM + ) and group 4,
naturally feamonted milk (FM).
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The nonsalable milk (NSM) was composed of mastitic milk, milk from antibiotic
treated cows, rejected milk by the manufacturer because of its acidity and milk
remained in the feeding pots after allowing the calves sufficient time to drink. Surplus
colostrum (C) was collected from the first 6 post partum milkings. Both NSM and C
were preserved with 0.5% (w/w) benzoic acid into plastic containers with lids and was
gently agitated once daily to prevent floating of fat. The NSM was neutralized with
0.6% (wfw) sodium bicarbonate at the time of feeding to improve its accessibility by
calves. The naturally fermented milk (NFM) was prepared by inoculation of whole
milk with 2-4% fermented miik as & starter. The NFM was kept in plastic containers at

room (emperature,

The calves were given their liquid diets ai the rate of 3 kg/calf daily in two equal
portions ai 6.00 and 17.00 he. Calves to receive NSM, NSM + C and NFM were
changed gradually to their assigned diets within 3-4 days. In the NSM+C group, C was
mixed with NSM at the ratic of 20:80 just before feeding. Calf starter (Table 1) was
offered free choice to all groups during the experiment. Vitamin and mineral
supplements were added to the starter as follows per ton of the starter: vitamin A, 20
million TU, D5 2 million [U, E 400000 IU, Za, 45 g, Mn, 40g.Cu, 32,1 .3, Se, Olg,
and Fe, 30 g. The calves were weaned at the age of 45 days and continued to receive
calf starter for one month after weaning,

TABLE 1. Chemical composition, pH and titratable acidity of whole mitk (WM),
colostrum (C), poneslable milk (NSM), neturally fermented milk (NFM)

and calf starter.
Ttems Whole Colostrum — MNon- Naturally Caif
il salsble fermented starter
milik il

No of samples 10 10 10 10 3
Dry matter (%) 12.52 15.85 12.51 12.50 88.30
+SD 0.15 1.17 0.19 0.19 1.30
Protein (%) 333 5.00 3.32 129 16.03
+ 5D 0.10 0.63 0.09 0.11 0.1%
Fat (%) 3.63 4,19 3.39 329 2.71
+ 5D 0189 0251 179 0.082 0.165
ASH (%) 0.76 0.86 0.75 073 8.58
+ 8D 0.01 Q.01 0.02 0.02 0.75
Fiber (%) - - - - 9.70
+ 8D - - - - 0.76
Titratsble scidity (%) 018 1.30 1.00 0.3 -
+ 5D 0.01 0.45 043 0.10 -
pH 6.60 4.80 5.10 4.45 ) -
+ 5D 0 048 038 0.12 -
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The calves were kept in individual pens with wooden slats floor. Aluminium pots
fastened to front of the pens were used for introducing liquid diets, calf starter and
drinking water,

Measurements

The calves were weighed at birth, at their assignment to groups and at weekly
intervals throughout the experiment. Consumption of the starier was determined 2 or 3
times weekly observations on general health including scouring were recorded daily.
Samples from WM were taken weekly, while samples from every batch of C, NSM and
NFM were saved. pH and titratable acidity of the samples were measured immediately.
The remainder of the samples were kept frozen until desired for chemical analysis.

Total solids of different types of milk were determined by oven drying at 60°C
overnight then for additional 3 hours at 105°C. Protein was determined by Kjeldahl
procedure. Fat was assayed by Gerber's method (Ling, 1963). For titratable acidity, 10
ml milk was titrated with. 0.1 N NaOH in the presence of phenolphthalein indicator.

Statistical analysis
The data were subjected to analysis of variance as randomized compleie one way
design (Steel and Torrie, 1980).

Results and Discussion

Composition, titratable acidity and pH of WM, C, NSM and NFM are given in
Table 1. The colostrum had considerably higher contents of DM, protein, fat and ash
then other types of milk which had similar composition. Composition of colostrum in
this work lies within the ranges found by Muller and Smalicombs (1977), Jenny et al.,
(1984) and Nocek et al., (1984). The values of NSM composition reported herein were
higher than those of NSM acidified with propionic acid (Ottery eral., , 1980). Titratable
acidity of C, NSM and NFM was noteciably higher than WM. Whole milk (WM) had
the highest pH values whereas NSM had higher pH values than C and the lowest values
were noticed in NFM. The pH valves found here were within the ranges reposted by
Otterby et al., (1980) and Jenny et al., (1980). '

Data of growth performance are presented in Table 2.

Liguid feeding period

Daily gains during the first week of the experiment were generally low in all
groups, evea, calves in the NSM group lost some weight during the first week. This
might be due to the refusal of NSM at the fivst 2-3 days of its introduction as a result of
its high acidity. Thus it was found necessary (o neutralize NSM and NSM+C diets just
prioe to feeding. Chardavoyne et al., (1979) reported that scouring plus reluctance o
accept waste milk accounted for poor initial gain of calves fed formalin treated waste
milk. Eppard e al., (1982) found that sodium bicarbonate was effective in improving
intake of acidified colostrum carly in the feeding period.
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TABLE 2. Average daily gain of calves fed whole milk (WM), nonsalable milk (NSM),
nonselable milk ples colostrum (NSM + C) and naturslly fermented milk
(NFM) at the suckling and st the post weaning perlods.

Ttems WM NSM  NSMaC NFM SE
No of calves 10 10 10 10 1.061
Average birth weighr, kg 30.39 3235 33.18 31.29 1.030

Average weightr at start of experi- 30.35 32.29 32.55 30.82
memnt, kg ;
Average weaning weight, kg 40.54 41.59 44.73 41.72

Average final body weighi, kg 53.64 55.07 61.54 56.91
Average daily gain (kg/day/calf)
a) liguid feeding period (days)
7-14 (1 8t wk) 0.06" 002 0.01% 0.08%  0.051
15-21¢2 7d wk) 0.27% 0.28% 0.30" 0.27*  0.051
22-28 (374 wk) 0.43% 0.29% 0.40% 035% 0051
29-35 (4 th wk) 030% 0.31* 0352 633*  0.051
36-24 (5 th wk) 033®% 0322 0.38% 033* 0051
4345 (6th wk) 0.36 032> 051°  046®® 0051
7-45 027% 0.24% 0322 028%® 0013
b) Post weaning period (days) 0.29% 032% 051  042% 0042
46-49 (15t wk) 035 041®  os53b 047° o042
50-56 (27 wk) 0.40* 039>  054° o051 oo
57-63 (3 ™ wk) 0.44% 0.40% 0.52% 049* 0042
64-70 (4 th wk) 0.50% 0.44% 0.52% 0462 0.042
7177 (5th wi) 0.41 0.40*  052° 048°  0.042
4677

033% 03282 041° 037° 0015
c) Whole period
7-77

a,b,c means in the same row bearing different leters are significantly different
(P<0.05).
* Only data from calves that completed the 11 weeks trial are included.

Daily gains were improved during the second and third week. There were no
significant differences among groups in daily gains during the first five weeks of the
experiment. with the tendency for better gains for the NSM + C group.In the last days

Egypt.J . Anim. Prod ., 28, No.1 (1991),



52 S.A, BI-AYOUTY etal

of the liquid feeding period (43-45 days)the NSM + C group attained higher growth
rates than WM and NSM groups (0.51 versus 0.36 and 0.32 kg/day, respectively).
When taking the whole liquid feeding period into account, the gains were .27, .24, 32
and 0.28 kg/day for WM, NSM, NSM + C and NFM groups, respectively. The only
significaint difference was between NSM and NSM + C groups (P< 0.05). The values
observed here were lower than the values observed by El-Ayouty et al., (1988} for
calves fed whole milk, milk replacer or milk replacer plus colostrum. Thus it could be
deduced that addition of colostrum is more effective with NSM than with milk replacer,
which had better quality than NS#, The daily gains were similar to gains obtained by
Otterby et al., (1930) for calves fed on acidified colostrum, acidified nonsalable milk
or acidified colostrum followed by acidified nonsalable milk. There were no significant
differences in gains between WM and NSM which is in agreement with the results of
Keith ef ai., (1983) who found that feeding waste milk from antibiotic treated cows,
either fresh, fermented or fermented and nevtralized with NaHCOg had resnlted in
body gains similar to calves fed normal milk up 1o 42 days of age.

Post weaning period

During the short period following weaning (4649 days), the daily gains in the WM
and NFM groups showed a small decrease than the levels observed just before
weaning. The NSM + C group tended fo show higher gains in the period (46-56 days)
than in the other groups, whereas WM had the lowest gains in the period (50-56 days).
Group NSM +C had higher gains than either WM or NSM groups in the period (57-63
days). The daily gains in the post weaning period (46-77 days) were higher for NSM+C
and NFM group than WM or NSM groups (p< 0.03).

In the whole experimental (Liguid feeding and post weaning) period, the daily gains
were 0.33, 0.32, 0.41 and 0.37 kgfday for WM, NSM, NSM+C and NFM groups,
respectively. The highest gains were obsarved in the NSM+C group followed by the
NFM group. It is worthynoting that addition of colostrum to NSM increased gains from
0.32 kg/day in NSM to 0.41 kg/day in NSWM+C group. It is also interesting that NFM
seemed to give better gaing than WM group. '

Feed consumpticn and efficioncy

Consumption of liquid diets and calf starter and feed efficiency during the liquid
feeding and postweaning periods are given in Table 3. The NSM+C group had higher
liquid consumption than other groups (p < 0.05), whereas NSM group consumed
significantly (p< 0.05) higher amounts of calf starter than either WM or NSM+C group
in the liquid feeding period. However, the total intake during the liguid feeding period
was not different amoung groups. The NSM+C group consumed the highest amount
(p< 0.05) of calf siarter in the post weaning period, with no differences among other
groups. Total intake of dry matter during the whole period (7-77 days) was about the
same in different groups.

Egypt.J . Anim. Prod ., 28, No.l (1991}
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TABLE 3. Average consumption (flquld diets and &l starter and feed «fficicncy of calves
fed whole milk (WM), nonsalable milk (MSM), nomsalable milk plus
exclostrum (NEM +C) anad naturally formented milk (NFM).

Ttems WM WS NSM4C NEM SKE
No of calves i0 10 10 10
Liquid intake (kg [DM/day):
7-45 days 0368 0352 038P 0362  0.007
Calf starter intake (Kg DM/day):
7-45 days 0.22% 029" 020  024® o022
46-77 days 0.93% 0528 104 094  0.035
1-77 days 0.548 0.58% 0.58% 0562 0019
Total intake (kg/DM/day):
745 days 0.58% 0.63% 0.57% 0.59%  0.024
46-77 days 0933 0928 1.4P 094%  0.4835
7-77 days 0.74% 0.762 0.74% 0.75% 0.019
Feed efficiency, (kg DM/kg
gain):
i-45 days 2.17* 2.71P 1.82% 210"  0.148
46-77 days 2418 2.40% 1.982 2.05*  0.147
7-77 days 2.04% 2508 191 204®™ a0t

ab,c Means in the same row. bearing different letters are significantly different
(P<0.05).

Number of calves which continued until the end of the treatment, data of dead calves
were discarded.

Feed efficiency of the NSM group was the worst among all groups during the liguid
feeding period. Inclusion of colostrum with NSM was effective in improving feed
efficiency. In the post weaning period, there were no significant differsnces among
groups in feed efficiency.

When taking the whole experimental period into consideration, it was found that
feed efficiency of the NSM group was not statistically different from WM group but it
was significantly worse than either NSM+C or NFM groups.

The feed efficiencies reporied herein were within the ranges, or better, than those
found by Muller f al,, (1976) and Jenny et al., (1980). Keith ef al., (1983) reported
that feed efficincy of the calves fed milk from antibiotic treated cows were similar o
that of calves fed whole milk.
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General health

Mortalities, health disorders and liquid diet refusals are shown in Table 4. Two
animals died in the NSM and other two died in the WM group. One death in the NSM
group resulted from poneumonia and the other occurred in the postweaning period as a
result of bloat. In the WM group the cause of death was severe diarrhea for the two
calves. Most of the liquid refusals were observed in the NSM group during the first
week of the trial. When sodium bicarbonate was added to NSM, the refusals became
essentially nil.

TABLE 4 . Summary of health problems and liquid refusals of calves fed whole
milk (WM), nonsalable milk (NSM), nonsalable milk plus colostrum
(NSM+C) naturally fermented milk (NFR).

Tiems W NSM NSM+C NFM
No of calves started 12 12 10 10
No of calves finished. 10 10 10 10
Seours
No of calves ] 6 4 6
Averzge scour day / calf ¥ 1.8 1.98 0.7 1.00
Liquid refusal :
No of calves refusing 6 10 4 6
Days refusal / celf * 1.8 4.5 0.7 1.00
Amount refused [ calf (kg) 3 4.5 1.75 - 1.67

* Based on all calves receiving diet .

Economical evaluation

The total consumption and coast of WM, NSM, NSM+C, NFM and calf starter are
given in Table 5. The cost of reising one calf conventionally on WM and on NFM were
almost the same (48.5 and 47.97 L E/calf, respectively. Using NSM in the NSM group
and NSM +C groups reduced the feed costs of one calf to only about 15 L.E. The
NSM+C group however showed the lowest mortality and was better in general health
and total gain.

Egypt.J . Anim. Prod ., 28, No.1 (1991)
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TABLE 5, Average total feed consumption and cost of calf feeding until 77 days

of age .
Consumption Consumption Consamption Consumption
Items WM Cost NSM Cost NSM+C Cost NFM Cost

(kg  LE. kg  LE (kg) L.E. (kg) L.E.

Whole millc  108.00 40.50

Colostnan 2030

NFM : 108.5 3075
NSM 105 88.50 43.96 8.22
Calf siarier 42.96 8.03 43.36 8.48 45.72 8.55

Benzoic acid 0.52 6.82 0.55 7.20

Total cost 48.53 15.30 15.75 47.97

* Costs was calculated as 1987 - 1988 prices which were :
Whole milk (WM) or naturally formented milk (NFM) : LE. 375 / ton liquid
Starter . - LE. 187 / ton powder
Surplus colostrum (C) and non - salable milk (NSM) : had no commercial values.
Benzoic acid :LE. 13 /kg

It is concluded that nonsalable milk including mastitic milk, milk from the antibiotic
treated cows, milk rejected by dairies as & result of its high acidity can be efficiently
used in feeding suckling calves provided that it is appropriately preserved. Surplus
colostrum, with its high nutritive and immunological value, is advised to be mixed with
nonsalable milk in feeding calves.
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