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ABSTRACT

Eighteen crossbreed Friesian cows in the 2".3" season of lactation and
weighing an average of 450 Kg in their early lactation stage were assigned to three
balanced groups according to body weight and milk yield (six animals each). The first
group was received a diet containing concentrate feed mixture (CFM) + silage with
molasses + rice straw, 2™ group received a diet containing CFM + silage with yeliow
cormn + rice straw and the 3" group received a diet containing CFM + silage with chips
of sweet potato + rice straw. The diets were formulated to be iso-caloric and iso-
nitrogenous according to NRC (1988).

The tests of silages indicate that, pH values, TVFA's, lactic acid and NH3-N
concentrations were in normal values and could be classified as good quality silage.
Intake of CFM, RS, silages and total dry m atter k 3/h/d of c ows was nearly similar
among tested groups. The highest (P<0.05)} digestibility values of all nutrients were
shown when feed BS-Y and BS-P, while the values of ration containing BS-M
appeared to be the lowest. Similar trend was noticed for the NDF, hemicellulose and
TDN values of experimental rations. However, no significant difference was detected
ameng different experimental rations for ADF and ADL digestibility.

No significant effects on ruminal pH values among different experimental
rations were observed. Concentrations of TVFA's were significantly differed with
feeding B S-P and B S-Y compared with feeding B S-M. T he o verall mean values of
acetic, propionic, butyric, Iso-butyric and valeric acid were not affected significantly
when feeding different types of berseem silage. On the other hand, proportions of iso-
valeric acid increased with feeding BS-Y and BS-P compared with feeding BS-M. The
overall mean of total nitrogen {TN) was significantly higher (P<0.05) with feeding BS-Y
and BS-P than those of BS-M silages. However, the values of NPN and NH; were
taken the reflected trend with feeding BS-Y and BS-P compared to BS-M. The true
protein nitrogen (TPN) was significantly decreased when fed BS-M compared with
gither BS-P or BS-Y at different times and also with overall mean. The microbial
protein nitrogen (MPN) was decreased only after feeding BS-Y, however no significant
(P<0.05) difference was found post feeding also among overall mean of the
experimental diets in this respect.

Plasma constituents were increased (P< 0.05) for total protein and glucose with
added BS-Y and BS-P compared to BS-M group. Feeding BS-M, BS-Y or BS-P had
no significant effects on the albumin, globulin albumin/globulin ratio. It is interest to
observe that, feeding BS-P and BS-Y decreased significantly (P<0.05) urea nitrogen,
aniline transaminase (ALT) and aspartate transaminase (AST) in serum compared
with feeding BS-M. Milk production and fat corrected milk were increased significantly
{P<0.05) when feeding BS-P and BS-Y compared to BS-M. However, fat, protein,
lactose, total solid and solid not fat were not significantly differed among experimental
tested groups.

In conclusion, these results indicated that added sweet potato tubers compared
to use of either corn and E-Mufeed as sources of energy for making berseem silage
could improve silage quality and could narrow the gap between caloric and protein
ratio. Also such situation could improve feed efficiency for lactating cows.
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INTRODUCTION

During the first period of the summer after winter season there is a
gape in animal nutrition in Egypt. Berseem (Trifolium alexandrinum) is the
main forage crop fed ad libitum as a common practice. Recently, according to
the national policy, the berseem areas must be decreased to increase the
cultivated areas of wheat. Furthermore, feeding berseem with its narrow
caloric/protein ratio usually covers about 96% of energy and 177% of protein
requirements of animals (Youssef, 1978). Consequently, animais would cover
their e nergy r equirements t hrough hepatic g luconegenesis and e xcretion of -
excessive N as urea. In usual, for making berseem silage molasses or corn
must be added as source of energy (Salem 2003). On the other hand, large
quantities of tuber of sweet potato (SP) (about 60.000 ton in year according
to Agriculture Economics and Statistics, Egypt, 2000) do not use for
consumption of human being. Sweet potato could be used as a satisfactory
source of energy in rations for ruminants because it containing equal energy
content as that of corn (Makkar, et. al. 1984). Sweet potato is a creeping
plant with perenniai vines and roots swollen tubers. Low protein, fat and fiber
were found in the roots, but the high nitrogen-free extract fraction in this tuber
is indicative of its potential value, mainly as an energy source (Zaza 1997).
Carbohydrates generally make up between 80t090% of the dry weight of
sweet potatc roots but the uncooked starch of the sweet polato is very
resistant to the hydrolysis by-amylase (Dominguze 1992). In view of these
facts, it seemed desiratle to study the effect of using SP as source of energy
for making berseem silage balanced in energy and protein content compared
when using El-mufeed and yellow corn as different types of energy.

The main objectives of this study were to investigate the effect of
utiization of sweet potato tubers as a untraditional source of dietary energy
for making berseem silage compared with the traditional source e.g. El-
mufeed or yellow corn in rations of lactating cows on their productive
performance in terms of milk production and its composition. Ruminai
fermentation, microbial nitrogen synthesis, nutrient digestibilitiess as well as
some blood constituents were also studied.

MATERIALS AND METHODS

This study was conducted at El-Serw Experimental Station belonging to
the Animal Production Research Institute, Agriculture Research Center,
Ministry of Agriculture. Egypt. Tuber of sweet potato was chipped then sun
dried to 86.25 % DM, thersafter it was kept to make berseem silage (Trifolium
Alexandrinum). Three types of berseem silage 3™ cut as whole were
conducted to narrow caloric/protein ratio in berseem. First type of silage was
made with added El-Mufeed (liquid feeding containing molasses + 1% urea)
as source of energy (45 kg / ton) as described by El-Emam (2001) and

12



J. Agric. Sci. Mansoura Univ., 29 (1), January, 2004

Broderick and Mairgan (1997), 2™ type was made with added ground yeilow
corn (35kg /ton) to equalized the energy in El-Mufeed and the 3" type was
made with added dried chips of sweet potato (35kg /ton) to equalized the
energy in corn and El-Mufeed. Color and odor were examined and samples
were taken from each silage for chemical analysis before starting digestibility
trails. Silage samples were extracted using 20g homogenized wet sample
with 100 ml distilled water for 10 minutes in blender (Waldo and Schuitz,
1956). The homogenate was filtered through double layers of cheesecloth,
and then the fillrate was used to determine silage pH directly by using
HANNA pH-meter (model HI 8424), ammonia-N (AOAC, 1995) and TVFA's
(Warner, 1964). Lactic acid concentration was determined by methods of
Analytical Chemistry of Foods {1993).

Eighteen crossbreed Friesian cows in the 2-3" season of | actation
and weighing an average of 450 Kg in their early lactation stage were used in
this study. The experimental cows were assigned to three balanced groups
eccording to body weight and milk yield (six animals each). Animals were
housed indoors and fed in groups and adapted (after parturition directly) cn
their experimental rations for 10 days before slarfing of the feeding frail that
lasted for 90 days. Fresh water was offered free daily. The concantrate feed
mixture (CFM) wes offered during feeding trail three times daily just before
milking at 5:00 am, 12:00 am and before the second milking at 5.00 p.m. The
amount of berseem silage and rice s traw was divided into two equal parts
and offered &t S.00 a.m. and 5.0C p.m. The animals were asrigned io ons of
three tested diets. The first group was received a diet containing CFM =
siloge with El-Mufeed + rice straw, 2™ group recetved a diet contzining CFM
+ silage with yellow corn + rice straw ard the 3™ group received a diet
containing CFM + silage with dried chips of sweet potato + rice straw. The
diets were formulated to be iso-caloric and iso-nitrcgenous according to NRC
{1283). The diets wsare adjusted biweekly according to body weight, milk
producticn and fat percentage.

Anirmals were machine milked twice daily at 5.00 a.m. and 5.00 p.m.
and individual morning- and evering-milk vield were daily recorded. Every
tow weeks, composite milk samples were taken from composted evening and
moriing samples and stored at -20°C for analysis. Milk samples were
anzlyzed for fat, protein, lactese; solid not fat (SNF), total solids (TS) and ash
contents by milk SCAN 133 BN Foss Electric, Denmark.

The digestion trials were carried out at the end of the feeding trial and
lasted for 10 days. Nutrient digestibilities were estim.ted by acid insoluble
ash (AlA) method (Van Keulen and Young 1977). Fecal samples were
collected twice daily at 6% am and 18% pm. Composite feed and fecal
samples were chemicelly analyzed a ccording to A.Q.A.C. (1895). Chemical
composition of ingredients and the experimentsl rations are presented in
Tables (1 and 2).
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Table (1}-.: Chemical composition of different ingredients composed of
tested rations.

" Ingredients
ems El-
CFM RS BSM BS-Y BS-P Corn Potato mufeed
Chemical compositions (%).
DM 9250 9045 2880 3000 2950 9002 86.25 65.66
OM 90.20 8350 87.20 8841 8830 8857 96.09 89.97
CP 16.20 350 1535 1556 1560 9.33 6.75 8.22
CF 10.30 3520 2020 2040 2022 2.18 2.03 -
€E 3.50 2.10 3.20 350 335 399 0.86 -
NFE 60.20 4270 4845 4895 4913 73.09 8645 81.75
Ash 9.80 16.50 1280 1159 1470 1143 3.91 10.03
Cell wall constituenis {%).
NDF 3876 7753 5530 5540 5540 1822 2031 -
ADF 2822 5642 3921 3942 3950 1574 1602 -
ADL 403 11.02 5.80 540 550 198 2.00 -
Cellulose 2519 4540 3361 3402 34.00 13.76 14.02 -
Hemicellulose 954 2111 16.09 1598 1590 248 429 -
GE Mcal / kg 3.901 1502 3340 3350 3351 4306 4.50 3.508

Caloric/protein 240.80 42914 217.59 21530 214.81 461.52 666.81  437.71
CFM: - Concentrate feed mixture, composed of (cottonseed meal 28%, vellow corn 26%,
wheat bran 35%, molasses 6%, limestone 3% and common salt 1%). RS: - Rice straw. BS-
M: - Berseem stlage with Ef-mufeed. BS-Y: - Berseem silage with yeliow corn. BS-P: -
Berseem silage with sweet potato.

Table (2). Percentage of ingredients and chemical composition of
different rations on DM basis. ]

items BS-M BS-Y BS-P
Ingredients {%).
CFM 4473 45,64 4562
RS 14.54 14.82 14 84
BS-M 40.73 0.00 0.c0
BS-Y 0.00 39.54 0.00
BS-P 0.00 0.00 3954
Chemical composition (%). )
DM 66.26 6§7.49 69.28
oM 88.00 83.53 88.45
cP 14.01 14.10 14.08
CF 17.95 17.98 17.92
EE 3.17 3.29 3.23
NFE 52.87 53.16 53.22
Ash 12.00 11.47 11.55
Cell wall constituents (%).
NDF 51.14 51.10 51.10
ADF 37.24 37.28 37.32
ADL 5.69 5.61 5.65
Cellulose 31.55 31.67 31.67
H-Cellulose 13.90 13.82 13.78
GE Mcal/ kg 3.324 3.328 : 3.328
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Neutral detergent fiber (NDF), acid detergent fiber (ADF) and acid
detergent fignin (ADL) were determined according to Goering and Van Soest
{1970). Hemi-cellulose and cellulose were calculated as the difference
between NDF and ADF, ADL orderly. Gross energy concentration (GE) was
determined for both feed ingredient and feces by using Gailen Kump ballistic
bomb calorimeter (Catalog No. (CBB: 330-1010), however, GE in the whole
rations were calculated from ingredients which used in formulation the whole
rations.

Rumen samples were taken individually from three cows of each group
by using stornach tube before and at 4hr post feeding at the end of the
digestion trial. Ruminal liquor pH was immediately measured by using the
HANNA pH-meter (model Hl 8424). Total VFA’s concentration was analyzed
according to Eadie et al. (1967). Molar proportions of VFA's were determined
according to Erwin et al. (1961). Ruminal total nitrogen (TN) and non-protein
nitrogen (NPN) were determined by using the modified Semi-Microkjeldzhl
digestion technique of A.O.A.C. (1995). True protein nitrogen (TFPN) was
estimated by the difference between TN and NPN. Microbial protein nitrogen
was determined according to the method suggested by Shultz and Shultz
(1970) and NH;-N concentrations were determined using microdiffusion
technique of Conway (1978).

Serum blood samples were taken from the same three animals at the
end of digestion trail before feeding and being best frozen at -20C for later
analyses. Total protein, albumin, glucose, urea-N, aniline transaminase (ALT)
and aspartate transaminase (AST) were determined calorimetrically using
(Biomeriex Lab. Kits 69280 Marcy-1, Etoile, France®). Globulin was
calculated as the difference between total protein and albumin. Albumin /
Globutin ratio was calculated.

Data were statistically analyzed using the general linear model program
of SAS, (1996). The differences among means were tasted using Duncan’s
multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

Chemical composition

Composition of concentrate feed mixture (CFM), BS-M, BS-Y, BS-P,
rice s traw and the e xperimental rations are presented in T ables (1 and 2).
The results showed that the chemical composition as well as cell wall
constituents of different experimental rations were practicaily similar.

Quality characteristics of silage

Concerning silage quality (Table, 3} it was noticeable that, all tested
berseem silages were free from any moldy, characterized with suitable
fermentation characteristics, yellowish green color and good smell. The
results indicated that, pH values of the different tested silages ranged
between 4.11 to 4.31, which seems to be in the normal ranges of the good
quaiity silage as reported by Mcdonald et af. (1995).

Total VFA’s concentration in all kinds of tested silages ranged 1.82 to
1.92 that indicated acceptable silage fermentation. The highest acetic acid
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concentration was observed in BS-M, while lowest butyric acid concentration
was recorded in silages made from BS-Y or BS-P. The lowest value of
propionic acid was recorded with BS-M. In all prepared silages confirmed that
the good quality silage was recorded with added different sources of energy.
The molar proportions (%) of the individual VFA's (acetic, propicnic and
butyric) are within the range reported by Bendary ef. af. (2001).

Table (3): Chemical characteristic of different types of silage.

Silage type

Items BS-M BS-Y BS-P
pH 431 4.1 4.16
TVFA's (%of DM) 1.82 1.90 1.92
TN (g / Kg DM) 24.56 2490 24.96
NH3-N (% of DM) 0.17 0.15 0.19
NH3-N (% of TN) 6.92 6.02 7.61
VFA's fractions as % of DM
Lactic acid 6.27 7.01 7.00
Acetic acid 1.02 0.93 0.91
Propionic acid 0.02 0.06 0.05
Butyric acid 0.12 0.04 0.06

TN = Total nitrogen (total protein / 6.25).

Obtained values of lactic acid concentration ranged between 6.27 fo
7.01% of DM). These results indicated that the obtained silages could be
classified as a good quality silage recommended by Mcdonald ef. al. (1995)
and Bendary etf. af. {2001). There was an inverse relationship between silage
pH value and lactic acid concentration for different silages, which agreed with
those obtained by Abd El-Malik (1972).

Ammonia nitrogen concentration ranged between 0.15 to 0.19% of DM
and 6.02 to 7.61% of total nitrogen in the different types of berseem silage.
These data are in good agreement with those of Shepard and kung (1996)
and Chen et al (1994), where, showed that NH;-N concentration for corn
silage ranged between 0.04 and 0.15% of DM. Also, McDonald et. af. (1995)
recommended that NH;-N% of total nitrogen for good quality silage shouid be
less than 10% of total nitrogen.

Dry matter intake

Data presented in Table 4 showed that, intake of CFM, RS, silages and
total dry matter intake kg/h/d of cows was nearly similar. Schneider el. al.
{1985) reported that addition of potato meal for berseem ensiling did not
significantly affect feed intake. However, cows fed silage with SP produced
8.6 % more milk than the control.

Digestibility data in Table 4 shows that ration containing BS-Y and BS-
P had the highest {P<0.05) digestibility values for all nutrients, while those of
ration containing BS-M appeared to be the lowest. The enhanced effect on
nutrient digestibilities may be due to improvement in pattern of fermentation
and nitrogen metabolism in the rumen (Table 6) where TN and TPN were
increased with feeding BS-Y and BS-P. The digestibility of rations containing
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silage could largely affected by silage quality, presence of concentrates,
length of adaptation period and feeding system (Abd El-hamid and Topps
1991). Markkar et al. {1984) reported that the higher quality of silage
significantly improved digestibilities of DM and OM of the whole mixture diet
feeding

Table (4): Average daily dray matter intake, nutrient digestibility, cell
wall constituent digestibility and nutritive values of different
experimental rations with cows.

ltems BS-M BS-Y BS-P iSE Sign.
Ingredients (kg/h/d on DM basis).

CFM 6.37 6.65 6.61 - -
RS 2.07 2.16 215 -—- -
BS-M 5.80 0.00 0.00 - -
BS-Y 0.00 5.76 0.00 -
BS-P 0.00 0.00 5.73 -—
Total DMI 14.24 14.57 14.49 --- -
Nutrient digestibility (%).
DM 70.01° 7302 73.00° 3.025 .
OM 73.80° 76.86° 76.53%  4.561 .
cP 65.25° 68.48° 68.25°  4.023 .
CF 60.60° 63.12° 63.00°  3.682 *
EE 79.85 79.98 78.90 4,561 ns
NFE 80.18° 83.54° 83.13° 6.032 *
GE 86.00° 90.01* ©0.00° 7.235 *
Cell wall constituents digestibility (%).
NDF 60.52° 62.36° 62.14° 4325 .
ADF 56.89 56.90 56.84 4.002 ns
ADL 4,00 4,00 4.1 1.002 ns
Cellulose 66.43 66.27 66.25 6.020 ns
H-Cellulose 70.25° 77.09° 76.49° 5.468 *
Nutritive values (%).
TDN 68.11° 7133 70.88" 4,687 *
DCP 9.14 9.66 9.61 2.030 ns
GE Mcal / kg 40.707° 43.721° 43.418° 3.528 *
a and b: Means in the same row with different superscripts are significantly different

{P<0.05).
+SE- Standard error

Similar trend was noticed for the NDF and hemi-cellulose values of
experimental rations. However, no significant difference was detected among
different experimental rations for ADF, ADL and cellulose digestibility. In
agreement with the results of this study, Markkar et. al. (1984) in trail with
buffale calves found that the digestibility coefficient of DM, EE and CF did not
differ significantly between the control and the other groups fed on diet
contained potato wastes. Feeding values as TDN% and DE (Mcal’kg) were
increased significantly (P>0.05) with feed BS-Y and BS-P compared to BS-M,
howsever, no significant differences were found among experimental diets for
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DCP values. Theses results are in good agreerﬁént with those reported by EI-
Emam (2001) and Abd EI-Baki et. al. {1995). - :

Rumen parameters
Results in Table (5) clearly show that, no significant difference on
ruminal pH values among different experimental rations was observed.

Table (5): Effect of using different ty_;ies of berseem silages on pH,
TVFA's and VFA's fractions (%) with cows.

Items Time BS-M BS-Y BS-P #SE  Sign.
OH 0 6.40 6.40 643  0.021 ns
P 4 6.72 666 668 0015 ns
Overall means 6.56:: 6'53:, E».5(:‘>a 0.023 ns
. 0 10.5 11.85° 12.32° 1.153 .
TVFA's (meg/di) 4 152°  16.35° 16.85° 1.236  *
Overail means 12.85°  14.10° 1459° 1.178 .
VFA’s fractions (%).
Acetic acid 0 57.18 5746 5746 0365 ns
4 57.50 57.34 5774 0356 ns

Overall means 57.34 57.25 57.60 0.568 ns

Propionic 26.25a 26'%:: 25.52b 0.361 ns
27.00 26.04 25.94 3.201 *

Overall means 26.63 26.04 25.73 0.631 ns

o

. 0 11.80 1170 1110  0.021 ns
Butyric acid 4 1215 1190 1130 0023  ns
Overzall means 11.98 11.80 11.20 0.102 ns

L 0 1.90 1.71 180 0.015 ns
Iso-butyric acid 4 103  162° 133 0103  ns
QOverall means 1.47 1.67 1.62 0.053 ns

. 0 1.40 1.40 130  0.063 ns
Valeric 4 1.20 140 160 0123 ns
Overall means 1.30 1.40 1.45 o.M ns
Iso-Valeric 0 1470 1.99% 2720 0421 .

4 1.12 1.70® 209° 0.321 *
Overall means 1.30° 1.85® 241 0352 *
a and b: Means in the same row with different superscripts are significantly different
(P<0.05).

+SE- Standard error

Concentrations of TVFA's were higher significantly (P<0.05) with
feeding BS-P and BS-Y compared with feeding BS-M. These results are in a
good agreement with those reported by Salem (2003). The molar proportions
(%) of the individual VFA's {acetic, propionic, butyric iso-butyric, valeric, iso-
valeric and acetic: propionic ratio) are within the range reported by Abou-
Akkada and Blackburn (1963) and Abdel Rahman et. at. (2001) when fed
sheep either berseem or ryegrass. The values of acetic acid, butyric and
valeric acid were not significantly affected with feeding different types of
berseem silage. On the other hand, proportions of propionic acid were
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increased with feeding BS-Y and BS-M compared with feeding BS-P at 4hr
post feeding, however no differences were found at zero time and among
overall means of treatments. The highest values of iso-vaieric were found
with feed BS-P compared to the lowest values with control diet at 0 and 4 hr
post feeding. The values were highly significant with feed BS-P at 0, 4 hr post
feeding and overalt mean, however, the values were not differed significantly
with feeding BS-M compared BS-Y and between BS-Y compared with BS-P.
The improvement of rumen fermentation with fed BS-p and BS-Y might be
due to increasing the number of rumen cellulolytic bacteria and/or its high
quality as juicy, palatable feed, higher energy, protein and vitamins contents
{Dominguez 1992 and Salem 2003).

Results of TN, NPN, NH;-N, TPN and MPN are shown in Table (6) and
Fig {1).

Feeding on SB-Y and BS-P significantly increased (P<0.05) total
nitrogen (TN) before feeding compared with BS-M ration, but the reverse
picture was true &t 4 hr post feeding since TN was significantly higher in case
of BS-M than those of BS-Y and BS-P. The overall mean of TN was
significantly higher (P<0.05) with feeding BS-y and BS-P than those BS-M
silages. On the other hand, the values of NPN and NH, were behaved the
reflected trend with feeding BS-Y and BS-P compared to BS-M.

Table (6): Effect of using different types of berseem silages on nitrogen
fractions in_the rumen liquor {mg/di) of cows.

items Time BS-M__ BS-Y BS-P *SE Sign.
Total nitrogen 0 107.23° 122.13" 124.54° 2435 *
mg/d| 4 172.97° 168.62° 165.668" 5.023 *
Overall means 140.1° 145.38° 145.10° 6.021
Non-protein nitrogen 0 4533 38.98° 37.45° 5654 *
mg/dl : 4 56.57" 45.82° 44.56° 2031 *
Overall means 50.95° 42.40° 41.01° 2530 *
Ammonia nitrogen 0 14.21* 1030 1051° 1322 *
mgldl 4 18.04° 16.71% 1712 1.063 *
Overall means 16.13° 1351° 13.82° 1260 *
True protein nitrogen 0 61.80° 83.15* 87.09° 3.021 *
mg/d! 4 116.40° 122.80° 121.10° 7.001 *
Overall means 89.15° 10298 104.10° 3.021 *
Microbial protein nitrogen. 0 57.03* 51.4¢" 5597* 2351 *
ma/d! 4 7267 7664 7554 3.020 ns
Overall means 64.85 64.07 65.26 3.006 ns
a and b: Means in the same row with different superscripts are significantly different

(P<0.05).
#SE- Standard error

Those convert might be due to that molasses carbohydrates is characterized
by quickly fermentation compared to starch fermented in the corn and sweet
potato. Also, corn and sweet potato protein is characterized by low
degradability and reflected on rate of NH,-N release in the rumen (El-Sayed,
1991 and Zaza 1997). True protein nitrogen was significantly decreased
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when feeding BS-M, compared with either BS-P or BS-Y at different times
and also with overall mean. Effects of feeding different types of berseem
silages on microbial protein nitrogen (MPN) in the rumen liquor (Table 6)
show that, MPN was decreased only before feeding when fed BS-Y.
However, no significant (P<0.05) difference was found post feeding also
among overall mean of the experimental diets. Hulan et al. (1982) reported
that potato might be considered as a substitute ingredient for a proportion of
the ground corn in practical diet for livestock. The increase in TPN when
feeding BS-P or BS-Y may be atlributed to the decrease of nitrogen solubility
in protein of corn and sweet potato (Zaza 1997).

Fig. (1) - Effect of using different sources of energy to make berseem .
silages on nitrogen fraction of the rumen liquor of cows. i

=
S

150 p
100

{ iy 100mi RL)

TN {mg/100mi)} NPN (mg/t00mi) TPH (g 100mi} MPN (rg/100mt)

——BS-M —8—BS-Y ——BS-P

Blood parameters

Results in Table (7) show that plasma constituents were increased (P<
1.05) for total protein with added BS-Y and BS-P compared to BS-M group.
Feeding BS-M, BS-Y or BS-P had no significant effects on the albumin,
globulin concentration and albumin/globulin ratio. It is interest to observe that,
feeding BS-P and BS-Y decreased significantly (P<0.05) urea nitrogen
concentration in serum compared with feeding BS-M. The present resulls are
in good agreement with those reported by Manda ef. al. (1989) and Salem
{2003). Animals fed BS-Y and BS-P had significantly (P<0.05) higher piasma
glucose content than that of BS-M group. This observation maybe due to
irmproving the utilization of both corn and potato starch (precursor of glucose)
in the small intestine with a decline in loss of energy as starch in feces
(Broderick, and Mairgan 1997). The depression in serum urea in the groups
which received ration containing BS-Y and BS-P, may attribute to either low
nitrogen concentration in the rumen or less nitrogen was absorbed across the
rumen wall as ammonia (El-Sayed 1991). Groups feed both BS-Y and BS-P
rations decreased significantly (P<0.05) ALT and AST activity in serum than
those fed BS-M one. The present values of serum ALT and AST are being
similar to those oblained by (Salem 2003).
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Table (7): Effect of using different types of berseem silages on some
blood parameters.

Items BS-M BS-Y BS-P ¥SE _ Sign.
Total protein mg/d| 6.21° 7.32° 7.41% 0.120 *
Albumin mg/dl 4.21 4.79 4.46 0.035 ns
Globulin mg/d! 2.00 253 295 0.011 ns
AJG ratio 1.45 1.89 1.51 0.023 ns
Glucose (mg/dl) 56.29° 62.18" 62.54° 1.920 *
Urea-N mg/dl 35.5° 32.00° 3161  2.031 .
ALT Uiml 15.20° 12.65° 13.68° 1.210 »
AST U/ml 7.8° 6.9" 6.6 0.321 *
a and b: Means in the same row with different superscripts are significantly different
P<0.05).
(iSE— St;ndard error

Milk production and feed conversion

Average milk yield and milk cemposition for the e xperimental groups
are shown in Table (8). Milk yield and fat corrected milk (FCM) were higher
(P<0.05) with BS-Y and BS-P group than those of BS-M group. Increase milk
yield with feed BS-Y and BS-P might be due to protein and vitamins content
in both potato and comn (Zaza 1997), and/or improvement the utilization of
starch (precursor of glucose) in the small intestine lead to higher glucose in
blood (Table 7) this agreement with Salem (2003). Also, these results might
be due to improvement rumen fermentation and nutrient digestibility in groups
fed BS-Y and BS-P (Taodle 4, 5 and 6). Fat and lactose percentage were
increased insignificantly ( P>0.05) when feeding BS-Y and BS-P than group
fed BS-M, however, protein percentage, solid not fat were decreased. Fat
yield, protein yieid, total solid yield and solid not fat yield were increased
insignificantty (P>0.05) with BS-Y and BS-P compared to BS-M group. The
increase in fat, protein and lactose content with feed BS-Y and BS-P might be
due to increasing digestibilities of CP, CF, NFE and increasing rumen activity
and stimulating high amounts TVFA's in the rumen (Cronje et. al. 1991, Nage!
and Broderick 1992 and Salem 2003). The obtained results might be clarified
that mixing between the berseem and source of energy improves the
efficiency of protein and energy utilization for milk production. The increase in
TS in milk by BS-Y and BS-P could be due to the increase of lactose in milk,
which makes up nearly half of the total solid in mitk (Maynard et. al. 1983).

Data in Table (9} show that feed conversion as kg DM}, TDN, DCP and
GE Mcal / kg milk or FCM were not significant difference among experimental
groups with added different berseem silages, except Mcal GE intake/ kg FCM
was decreased significantly (P<0.05) with fed either BS-P or BS-Y compared
to fed BS-M. The present results are in good agreement with those reported
by Manda et. a/. (1989} and Salem {2003).
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Table (8): Effect of using different type of berseem silage on milk yield
and composition.

Items BS-M BS-Y BS-P #SE _ Sign.

Milk yield (kg/h/d) 15.20° 16.44a 16.25a 1.601 *
FCM (kg/h/d} 14.00°  16.00° 15.00® 1215 .
Fat (%) 3.62 3.73 3.69 0.101 ns
Fat yield (kg/h/d) 0.55 0.61 0.60 0.002 ns
Protein (%) 322 3.17 3.20 0.301 ns
Protein yield (kg/h/d) 0.49 0.52 0.52 0.002 ns
Total solid (%) 12.54 12.56 12.48 2.010 ns
TS yield (ka/h/d) 1.91 2.06 2.03 0.102 ns
Solid not fat (%) 8.92 8.83 8.79 2.015 ns
SNF yield (kg/h/d) 1.36 145 1.43 0.024 ns
Lactose (%) 482 - 495 4,91 0.624 ns
Lactose yield (kg/h/d) 0.73 0.81 0.80 0.120 ns
Ash (%) 0.88 0.71 0.68 0.009 ns
a and b: Means in the same row with different superscripts are significantly different

(P<0.05).
+SE- Standard error

Table (9): - Effect of u sing different t ypes o f b erseem silage on feed
conversion with cows.

Items BS-M BS-Y BS-P *SE  Sign.
DM kg/h/d 14.24 14.80 14.50 1.021 ns
DMI kg/kg milk 0.94 0.89 0.89 0.012 ns
DMI kg/kg FCM 0.07 0.06 0.06 0.043 ns
TDN kg/h/d 9.70 10.41 10.28 0.710 ns
TDN kgrkg milk 0.64 0.63 0.63 0.016 ns
TDN kg/kg FCM 0.04 0.04 0.04 0.009 ns
GEl Mcal/h/d 47.334 48,574 48.242 4012 ns
GEI Mcal/kg milk 3.125 2.961 2.961 0.301 ns
GEI Mcal/kg FCM 0.233° 0.110° 0.110° 0.042 *
DCPI kg/h/d 1.30 1.41 1.39 0.062 ns
DCPI kg/kg milk 0.09 0.09 0.09 0.031 ns
DCP! kg/kg FCM 0.01 0.01 0.01 0.004 ns
a and b: Means in the same row with different superscripts are significantly different

{P<0.05).
+SE- Standard error

Economical evaluation

The results in Table (10) show that the cost to produce 1kg milk
decreased when feeding BS-P by 5.80 and 7.14% compared with BS-M and
BS-Y, respectively. The highest return was shown when feeding BS-P (5.14
LE/h/d) compared with the lowest return (4.26 and 4.37 LE/h/d) for BS-M and
BS-Y, respectively. It is therefore recommended that using BS-M, BS-Y and
BS-P as balanced dists of energy and protein in early stage of [actation of
lactating cows would improve the revenue and production efficiency.

In conclusion, these resuits are indicating that, added scurce of energy
must be taken into a account when m aking b erseem silage and this could
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improve silage quality, recover gap between caloric and protein ratio and
improve feed efficiency for dairy cows.

Table (10): Economical evaluation for using different type of berseem

silage.
Items BS-M BS-Y BS-P
Feed intake (kg/h/d as fresh).

CFM 6.89 7.19 7.15
Rice straw 2.29 2.39 238
BS-M ' 20.14 0.00 0.00
BS-Y 0.00 19.20 0.00
BS-P 0.00 0.00 19.42
Total intake. 29.32 28.78 28.95
Cost of total intake, LE 9.42 10.43 948
Price of kg ration, LE 0.32 0.36 0.33
Price of kg TDN, LE 0.97 1.00 1.08
Price of kg DCP, LE 7.24 7.41 6.81
Price of kg milk 0.90 0.90 0.90
Revenue.
Nutrition cost / kg milk, LE 0.69 0.70 0.65
Tctal revenue, LE 4.26 4.37 5.14
Cost of CFM =750 LE/ ton Cost of El-Mufeed =334 LE/ ton
Cost of Rice straw = 100 LE/ ton Cost of corn = 1000 LE/ ton
Cost of BS-M = 200LE/ ton Cost of potato = 400LE/ ton

Cost of BS-Y = 250 LE/ ton
Cost of BS-P = 200 LE! ton
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