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ABSTRACT

The effect of substitution of concentrate feed mixture (CFM) by yellow corn fed
along with ammonizted rice straw plus bentonite ration of lactating cows on their
performance for milk yield and composition as well as blood metabolities was
investigated. Twenty lactating Friesian cows with body weight ran%ing from of 450 to
620 kg were usec in this study. All animals were in the 2™ to 4" |actation season.
Cows were randomiy distributed into five similar groups for days after calving (tour
animals each). The exprementa! period lasted for 140 days after calving (20 weeks)
the experimental rations were formulated as follows :G 1 : Control : 70 %
concentrate feed mixture (CFM) + 30 % rice straw (RS), G 2: ration 1: 70 % (CFM) +
30 % ammoniated rice straw (ARS) +bentonite (B) , G 3 : ration 2: 65 % (CFM) +5%
ground corn grain (GCG) + 30 % (ARS) +(B), G 4 : ration 3 : 60 % (CFM) +10%
(GCG) + 30 % (ARS) +(B) and G 5: ration 4 : 55 % (CFM) +15% (GCG) + 30 % (ARS)
+ (B) .These proportions were chosen to achieve approxmitley iso nitrogenous ration
containing about 12-13% CP.

The obtained results showed that urea-N concentration for blood serum
ranged from 17.5 (ration 3) to 31.8 (control) mg/100 ml and its levels was
significantly (p<0.05) decreased by increasing replacement corn grain in the ration
3 &4 . The serum glucose cocentration ranged between 44.6 to 59.2 mg/100 ml with
different rations and its level was significantly (p<0.05) decreased by increzsing
replacement corn grain, compared with the control and ration 1. The average daily fat
corrected milk (FCM) yield was the highest (p<0.05) with group fed ration 4 (24.2
kg/c), when compared with the other rations. The persistency period with replacement
corn grain and bentonite supplementation was longer than both the control or ration
1.The solids non fat (SNF%), protein yield (kg/d) and lactose yield (kg/d) were
increased (p<0.05) with increased the replacement of corn grain and bentonite
supplementation, based on the average values, the highest (p<0.05) was with the
ration 4 compared with the other rations.The net energy of ration (NEp Mcal/kg)
values were significantly (p<0.05) higher with ration 4 (1.8 Mcal/kg) than with the
other rations, but the net energy (NE. Mcal/kg milk) value was not significantly
different among treatments and the highest value was recorded when feeding on
ration 1 (0.615 Mcal/kg milk) but the lowest value was with ration 4 (0.574 Mcal/kg).
The feed conversion (NEL/NEp) values were significantly (p<0.05) increased with
the control or ration 1, compared with the other ones and the lowest value was
noticed with the ration 4 (31.88%) .The highest value of feed cost was estimated
with ration 4, but the lowest value was with the control . The highest value of the total
output as the price of fat corrected milk (FCM) was recorded with feeding ration 4, but



El-Shinnawy, M.M. et al.

the lowest value was with the control . The results of return (profit L.E), showed that

the highest return was obtained when feeding on ration 4, followed by ration 1 and the

lowest was with ration 3.

Keywords: lactating cows, ground corn grains, ammoniated rice straw,
bentonite, milk yieid :

INTRODUCTION

In Egypt, there is a growing competition for land used for arable farming
and cash cropping. Ruminant production is often on the basis of crop
residues high in fiber, of low digestibility and poor in many essential nutrients.
Future challenges are to find ways to improve digestibility and to find suitable
supplements to eliminate their deficiencies. Intensive ruminant production like
for instance with dairy cows is only possible on the basis of high quality
feeds. Roughages still play an important role, but because the intake of
roughages is limited increasing amounts of concentrate are being used
Priority has shifted from feeding the rumen to feeding the whole animal. In
addition, attention increases more toward host and nutrients, which escape
microbial degradation in the rumen, such as rumen escape starch and protein
(Preston and Leng, 1987).

The known principles of ruminal adaptation suggest that increasing grain
feeding toward the end of the period should decrease the risk for sub acute
ruminal acidosis (SARA) in early lactation periods. These results suggest that
high dry matter intake is a more important risk factor for SARA than ruminal
adaptation problems in dairy herds.

The rumen microbial system alters the nutrients finally made
available to the animal converting fibrous carbohydrate, sugars, starch and
soluble protein to microbial cells, short chain organic acids and waste
products in the form of methane, carbon dioxide and heat. The critical issue
for the animal is the ratio of protein (from microbial and dietary origin) to
energy yielding substrates (the P/E ratio expressed as g protein/Mj and
energy from volatile fatty acids available for metabolism), since this
determines efficiency and level of productivity, (Bird and leng, 1985).

The main objective of this study was to evaluate, the effect of partially
substituting of concentrate feed mixture (CFM) by corn fed together with
ammoniated rice straw supplemented with bentonite on some blood
constituents, milk production and composition, feed utilization and economic
efficiency with lactating Friesian cows.

MATERIALS AND METHODS

The experimental work of this study was conducted at El-Karada
Animal Production Research Station, Animal Production Research Institute,
Agricultural Research Center, Ministry of Agriculture and Department of
Animal Production, Fac. of Agric.,, Mansoura University during the years
2003-2005.

Twenty lactating Friesian cows from the herd of the station with body
weight ranging from of 450 to 620 kg were used in this study. All animals
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were in the 2" to 4" lactation season. Cows were randomly distributed into
five groups (four for each group) to study the effect of feeding graded levels
of corn grains as a source of starch to substitute concentrate feed mixture
with ammoniated rice straw rations on some blood parameters , milk
production and its composition. All groups were individually fed according to
NRC (2001) recommendations, based on their live body weight and milk yield
(requirements for maintenance were 1% of LBW concentrate +1% of LEW
roughage and requirements for lactation were 1/2Kg concentrate per 1Kg
milk yield). The experimental period lasted for 140 days (20 weeks) after
calving.
‘Five experimental rations were formulated as follows:

G 1: Control : 70 % concentrate feed mixture CFM + 30 % rice straw RS.

G 2 : ration 1 : 70 %CFM+30 % ammoniated rice straw ARS+(3% bentonite

B of dry matter intake) .

G 3 : ration 2: 65 % CFM +5% ground com grain GCG + 30 % ARS +3%B.

G 4 : ration 3 : 60 % CFM +10% GCG + 30 % ARS +3%B.

G 5: ration 4 : 55 % CFM +15% GCG + 30 % ARS + 3%B.

The experimental rations were formulated to be almost iso-
nitrogenous and contain about 12.5-13.5% crude protein as recommended by
QDrskov et al. (1972) to ensure maximal rate of fermentation in the rumen.
Management of feeding

The concentrate feed mixture (CFM) fed with or without ground corn
grain (GCG) was offered firstly at moming, while untreated or treated rice
straw was offered after consumption of the CFM+GCG. Drinking fresh and
clean water was available at all times.

Blood parameters:

Blood samples were taken at the end of the last month of experiment
from the jugular vein of dairy cows at 3 hrs post-moming feeding. Blood
samples were separated by centrifugation at 4000 r.p.m for 10 minutes. The
serum samples were frozen at —-20°C until analysis for total proteins,
(Doumas et al., 1981); albumin, (Hill and Wells, 1983); globulin, by deference
(TP% - albumin%); urea, (Freidman et al., 1980); creatinine, (Ullmann, 1976);
Glucose, (Teuscher and Richterich, 1971) and GOT and GPT, (Reitman and
Frankel, 1957).

Milk yield and sampling:

Animals were mechanically milked. Milk yield was recorded
individually twice daily for each cow and about 0.5% of the total milk yield
was taken for analysis from each animal individually during the experimental
periods (proportionate sample from moming and evening milking) of both
control and four tested groups at the end of every four weeks . The analysis
included fat, total proteins, lactose, total solids (TS) and solids non-fat (SNF)
in milk. The chemical analysis of milk samples was carried out according to
Ling (1963).

Economic evaluation:
Economic efficiency was calculated according to the following formula :

"rice of daily milk yield

Economic efficiency = Daily feed cost
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Statistical analysis:. ‘
one way analysis of variance according to the following model:
Yi=u+Ti+e
Where: Y = Observation of the tested factor
p = Overall mean T, = Treatment effect e = Error
.The differences among means were carried out according to
Duncans New Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

Table (1) showed the average daily dry matter intake of each

experimental rations in which were in accordance with those of Hagemeister
et al, (1281) who reported that the greatest utilization of energy for microbial
protein synthesis has been suggested when diets contained approximately
30% roughage and 70% concentrate. In addition Sanson .ef al (1990)
showed tha' the decrease in intake low quality roughage did not occur until
the level of corn in the supplement reached, 0.75% of BW. This implies a
positive associative effect due to correcting a N deficiency in the rumen and
indicates the importance of differentiating the type of concentrate fed as
supplement with low quality forages.
Concerning blood metabolites, data in Table (2) showed that the highest
serum total protein concentration (p< 0.05) 8.32 g/100 ml was recorded with
control ration, while the lowest value (p< 0.05) was noticed with ration 4 (7.19
g/100 ml), but the differences among rations 1, 2, 3, 4 were not significant.
Urea-N concentration ranged from 17.5 to 31.8 mg/100 ml in the serum, and
its level was significantly (p<0.05) decreased by increasing the replacement
corn grain in the ration 3 & 4 compared with the control or ration 1&2. The
concentration of urea in blood and milk is affected not only by dietary intake
of digestible crude protein in the rumen but also by balance between energy
and protein in the diet (Hoffman and Steinhofel 1990). Increasing the intake
of digestible CP or digestible CP/MJ of metabolizable energy increases the
urea content in blood and milk (Grings et al., 1991). Feeding a balanced diet
was found to reduce the concentration of urea in milk.

The serum glucose ranged between 44.6 to 59.2 mg/100 ml with
different rations. the mean value showed that the concentrate was
significantly (p < 0.05) decreased by increasing the replacement comn grain,
compared with the control and ration 1. Fouad et al (2002) found that the
increase in plasma glucose may be attributed to the increases of
carbohydrate metabolism and the increase the rate of intestinal glucose
absorption.

Landau et al. (1993) showed that lower blood glucose concentrations
were associated with lower levels of concentrate supplementation and
decrease milk production rates. However, the lower glucose concentrations
during the first two months of lactation suggest that the combination of
increased utilization of glucose for milk lactose synthesis. These results were
in agreement with Abdel-Raouf et al (1994) who found that, supplying
bentonite or clays to ureated ration decreased blood serum urea than ureated
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ration . These also, agreéd well with those of Aiad (1990), Abd El-Baki et al.
(1992), Nowar et al. (1993), El-Hakim et al. (1994), Hassona et al. (1995)
Galal (1997) and Ahmed (1999).

Table (1): Average daily dry matter intake of concentrate, rice straw,

ammoniated rice straw with or without bentonite

supplementation by dairy cows

Items Control| Ration 1 | Ration 2 | Ration 3 | Ration 4
Average body weight (kg) 476.7 530.0 606.7 540.0 513.3
Roughage : concentrate 30:70] 30:70 30:70 | 30:70 ["30:70
Bentonite g/h/d 0.00 630 690 700 740
Daily dry matter intake
Feed Mixture (CFM) Kg/h/d 13.30 14.56 15.03 1B 13.24
Corn grain (CG) Ka/h/d 0.0 0.0 1.15 2.29 3.60
Total concentrate Kg/h/d 13.30 14.56 16.18 16.05 16.84
Rice straw (RS) Kg/h/d 5.75 0.0 0.0 0.0 0.0
3%Ammoniated rice straw
strawstraw(ARS) Kg/h/d 0.0 6.30 7.01 6.95 7.20
Daily feed units intake
DMI Ka/h/d 19.05 20.87 23.18 23.01 24.04
TDN% 73.81° | 69.67° 72.78° 69.89° 78.36°
TDNI Kg/h/d 14.05" | 1452 16.86° 16.10° 18.83°
NEo Mcal* / kg DMI 1.688" | 1.587" 1.663° 1.592° [ 1.800°

a, b, c and d : Means within the same raw with different superscripts are significantly
different (P<0.05).
* NEg (Mcal / kg) = ( TDN% x 0.0245)-0.12 (NRC, 2001)

Table (2): Effect of experimental rations on some blood parameters

Hins Experimental rations

Control | Ration1 | Ration2 | Ration3 | Ration 4
Total protein (T.P.) g/100mi |8 32+0.23%7.50°+0.12 |7.83™+0.38/7.39°0.13 |7.19°%0.11
Albumin (A) /100 ml (3.37+0.16 [3.35+0.16 |2.94+0.09 |3.31x0.25 |3.35+0.18
Globulin (G) g/100 ml [4.95+0.18 [4.15+£0.22 [4.89+0.42 [4.08+0.22 |3.84+0.24
Creatinine (Cr)mg/100ml |1.83"+0.13[1.87°+0.08 [1.97°+0.09 |2.01°+0.07 |1.88°+0 11
Urea-N mg/100 ml 31.8°+0.63[23.0°£1.32]26.0°+1.45 [17.5°¢1.19 |21.1°+1.01
GOT IU/L 50.3°+1.76[43.7°+1.20 [45.3°+1.33 |36.7°+#0.88 |38.0°%1.0
GPT IU/L 18.3°+0.88/11.7°£0.33 [22.3%+1.45 [19.0°+0.58 |24.3°+1.20
GOT/GPT ratio 2.76°+0.21[3.75%°£0.13 [2.04°+0.08 [1.94°+0.10|1.57°+0.04
Glucose (mg/100 ml) [59.2°+0.83[56.0°+2.16 [44.6°+2.25 |51.9°°+3.87|45.4°%2.08

a, b, ¢ and d : Means within the same raw with different superscripts are significantly
different (P<0.05).

Data concerning milk yield and its composition are presented in
Table (3) and illustrated in Fig 1&2. The average daily fat corrected milk
(FCM) yield was the highest (p<0.05) with group fed ration 4 (24.20 kg/d),
compared with the other rations, however improving of nutrients composition,
its digestibility and the feeding value of ration 4 were reflect on the more FCM
produced by cows fed that ration which had abut 4.74 kg/d more 3.5% FCM
than the control ration. It should be mentioned that the persistency period
with the replacement corn grain and bentonite supplementation groups was
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longer than those fed the control or ration 1. Abou Hussein et al (1992)
suggested that milk yield was elevated with increasing glycogenic energy
supply from the readily fermentable carbohydrates in the diet. Ahmed et al
(1982) showed that the NPN supplementation is compatible with high milk
yield. Kirilove et al (1994) showed that the diet which supplemented with
bentonite or clays increased milk production of dairy cattle especially in the
first and second months of lactation .

Regarding the milk composition , (Table 3) , milk TS, fat, lactose and
protein % did not significantly affect by dietary treatments . The solids non fat
(SNF%), and lactose yield (kg/d) were increased (p<0.05) with increased the
replacement of corn grain and bentonite supplementation, based on the
average values, the highest (p<0.05) was with the ration 4 compared the
other rations. Roussel et al (1992) suggested that feeding on forage
contained sodium bentonite increased milk content of iotal solids, solids non
fat, protein and lactose contents.

Table (3): Effect of feeding lactating cows on experimental rations on
some chemical composition of milk.

S Experimental rations ‘ ‘
Control | Ration 1 | Ration 2 | Ration 3 | Ration 4

T.5% 10.50 10.56 10.37 10.38 .56
Fat% 3.52 3.56 3.32 3.03 | 3.00
Lactose% 4.04 4.06 398 428 | 430 |
Protein% 2.24 2.27 2.30 2.37 2.31
SNF% 6.98° 7.02° 6.97° 7.35° 127
NE, (Mcal/kg)* 0.609 0.615 0.591 0.580 0.574 |
FCM ** kg / day 19.46° | 21.52° | 21.44° | 21.12° | 24.20° |
Fat yield kg/day 0.688 0.743 0.727 0.744 0.854 |
Protein yield kg/day | 0.435"° | 0.485° | 0.510° | 0.590° | 0.858°
Lactose yield kg/day 0.785° | 0.862° | 0.882° | 1.060° | 1.225°
NE, /NEp 36.07 38.75 35.53 36.43 31.88 |

a, b and ¢ : Means within the same raw with different superscripts are significantly
different (P<0.05).
"NE_ (Mcal/kg) = (0.0929 x Fat%) + (0.0547 x Protein%) + (0.0395 x Lactose%) (NRC, 2001).
“"FCM : Average of dairy production of calculated 3.5% fat corrected milk (Kg/day) =
0.432 x milk (kg) + 16.23 x fat (kg) (Britt et al., 2003).

The net energy of ration (NED Mcal/kg) value was significantly
(p<0.05) higher with ration 4 (1.8 Mcal/kg ) than with the other rations, but the
net energy (NEL Mcal/kg milk) values were no: significantly different among
all treatments and the highest value was recorded when feeding on ration 1
(0.615 Mcal/kg milk) but the lowest value was with rations 4 (0.574 Mcal/kq) .
The NEL/NED values were significantly (p<0.05) increased with the control or
ration 1, compared with the other ones. The lowest value was noticed with
the ration 4 (31.88%). .
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Milk yield (kg per day)
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Fig. (1): Effect of feeding the experimental ration on the mean weekly
milk yield of the Friesian cows:
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Fig. (2): Effect of feeding the experimental rations on the mean weekly
fat yield of the Friesian cows

Data in Table (4) showed that the highest value of feed cost was
estimated with ration 4 but the lowest value was with the control one. The
highest value of the total output as the price of fat corrected milk (FCM) was
recorded with feeding ration 4 but the lowest value was with the control .

The results of return (profit L.E ), showed that the highest return was
obtained when feeding on ration 4, followed by ration 1 and the lowest was
with ration 3.
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Table (4): Economic efficiency with lactating cows fed the experimental

rations.

ltems | Control [Ration 1 [ Ration 2 [ Ration 3 [ Ration 4
Average daily feed consumption (as fed):
Feed mixture, kg (CFM) ] 14.38 15.80 16.0 14.86 14.68
Maize, kg 0.00 0.00 1:23° 2.49° 4.01°
Rice straw , kg 6.16 0.00 0.00 0.00 0.00
Ammoniated Rice straw, k 0.00 6.93" i 7.43 7.88%
Bentonite, kg 0.00 | 0635 | 0.685~ | 0693~ | 0.735

Average daily milk production
Fat corrected milk Kg FCM 19.46° | 21.52° | 21.44° [ 21.12° | 24.20°

Price of FCM(LE) 25.88° | 2862° | 2852° | 28.08° | 32.1¢9°
Cost of total feeds 15.93° | 18.15° | 19.61™ | 19.57 | 20.88°
Profit (LE) as total feed 9.94 10.47 8.91 8.52 11.32

a, b and c : Means within the same raw with different superscripts are significantly
different (P<0.05).

Market price Pt./kg of : Concentrate feed mixture = 107.5 FCM = 133  Bentonite = 20

Rice straw = 7.8

In conclusion, yellow corn grain can be supplemented at the rate of
0.7% of BW as a source of energy instead of part of concentrate feed mixture
in ration fed with ammoniated rice straw and supplemented by bentonite (3%
of dry matter intake) of lactating cows

Such replacement resulted in improving milk production, feed
conversion and economic efficiency.
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