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ABSTRACT

This study was conducted to evaluate
the effect of microbial inoculates of whole corn
plants on silage quality, growth performance,
blood constituents, carcass characteristics and
economic efficiency of Rahmani lambs. Corn
plants at doughy stage of maturity were
inoculated with microbial inoculant (MID/1®)
then chopped and ensiled. The results pointed
that pH value of silage was 3.95 for un-
inoculated and 3.80 for inoculated silage. Lactic
acid concentration was 4.71 and 5.25% for un-
inoculated and inoculated silage, respectively.
Inoculated silage had higher concentration of
total volatile fatty acids (3.00 %), acetic (1.15
%), propionic (0.85 %), butyric (0.35 %) and
valeric acid (0.12 %) than un-inoculated (2.75,
0.99, 0.66, 0.25 and 0.09 %, respectively).
Inoculated corn silage had a lower ammonia
concentration (0.045 % on DM basis and 2.59
% ammonia of total nitrogen), than un-
inoculated (0.053 and 3.87 %, respectively). It
was noticed that corn silage with microbial
inoculate increased crude protein, ether extract
and ash, while decreased crude fiber, neutral
detergent fiber and acid detergent fiber.
Inoculate corn silage increased most minerals
contents and gross energy value. Daily gain was
significantly (P<0.01) increased (196.47 vs.
161.33 g/h/d). Feed intake of corn silage and
feed conversion (6.56 vs. 7.80 kg feed/kg gain)
were also increased (P<0.01).The results
indicated that feed cost for producing one Kg
gain was less for lambs fed inoculated corn
silage compared with those fed un-inoculated,
whereas economic efficiency improved by
19%. Inoculation significantly  (P<0.05)
increased hemoglobin, red blood cells count
and phosphorus concentration.  Dressing
percentage?, hind quarters, edible offals, the 9™
10" and 11™ ribs weight were significantly
(P<0.05) higher. Yet, feeding inoculated corn

silage could improve growth performance, feed
conversion,  carcass  characteristics  and
decreased feed cost of producing one Kg gain
(19% less than un-inoculated silage).

Keywords: Corn silage, microbial inoculant,
sheep performance, economic efficiency.

INTRODUCTION

Corn silage is popular worldwide since
maximum yield of nutrients per land unit can be
harvested from it. In addition, the corn plant can
also be handled mechanically at a convenient
time and over a short period of time (Church,
1991). Recently corn silage had increased
rapidly as green forage for cattle and small
ruminants. This increase can be related to its
relatively high energy content and ease of
mechanization with which the whole plant can
be ensiled to provide highly palatable source of
energy and high quality forage (Mohamed et
al., 2003). Also, El-Ashry et al. (2003) pointed
that the nutritive value of corn silage as TDN,
DE and DCP were 70.58%, 3112 Kcal/Kg DM
and 5.85%, respectively, with wide nutritive
ratio (1:12) which might be due to its great
content of energy and low content of protein.
There are many advantages in production of
whole corn silage as TDN vyield is 30-50% more
than when crop is harvested as grain and stover.
Ensiled corn crop can kept for a long period
without significant losses in nutritive values.
Corn crop can be harvested early to clear the
land for fall plowing or second cropping (Perry
and Cecava, 1995). Well-made corn silage is a
very palatable product with moderate to high
content of digestible energy, but usually has
low to moderate digestible protein. On a dry
matter basis, corn silage usually has 65-75%
TDN, 8-9% CP, 0.33% calcium and 0.2%
phosphorus (Kellems and Church, 1998).
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Bolsen et al. (1996) stated that
maintenance of anaerobic condition in the silo
during fermentation and storage phases and
maintenance of aerobic stability of silage during
use in feeding are important factors for silage
preservation. Failure to achieve such conditions
may cause lower recovery of nutrients and
produce poor quality silage, resulting in
reduction of feed intake and animal
performance (Chen et al., 1994). Earlier criteria
for effective preservation of an ensiled crop
include high and rapid lactic acid production
and reach pH below 4.2 (Cleale et al., 1990).
The addition of homofermentative
microorganisms has improved the fermentation
process. Lactic acid producing microorganisms,
that added at ensiling, inhibits growth of
undesirable microorganisms due to rapid
reduction in pH (Lindgren et al., 1985 and
Rook et al., 1985). Enders et al. (1983) stated
that adding microbial inoculants increase
aerobic stability of the ensiled material due to
reducing number and activity of yeast and
fungi.

Silage additives primarily containing
lactic acid bacteria (LAB) had been investigated
as a mean to improve aerobic stability of silage.
Inoculating of crop with LAB at ensiling was
speculated to improve aerobic stability by
competition with yeast during the aerobic and
fermentation phases (Honig, 1990). Some
studies showed positive effect when forage
inoculated with LAB prior to ensiling on the
aerobic stability of silage (Woolford, 1975),
while other studies showed negative effects
(Moon et al.,, 1980 and Rust et al., 1989).
However, some others showed no effect
(Schaefer et al., 1989 and Sanderson, 1993).

This work aimed to evaluate the effect
of adding microbial inoculant for whole corn
plants on silage quality besides studying the
effect of feeding un-inoculated and inoculated
corn silage on growth performance, carcass
characteristics and economic efficiency of
Rahmani lambs.

MATERIALS AND METHODS

This study was carried out at El-Serw
Experimental Station located in Domietta
Governorate, belonging to Animal Production
Research Institute, Ministry of Agriculture,

Egypt.

Ensiling process:

The whole corn plants at doughy stage
of maturity were directly chopped 1 -1.5 cm
length using chopping harvester machine. Two
silage stacks were made, the first was used to
produce un-inoculate silage that prepared
without any addition, while the other was
inoculated with biological inoculant (MID/1®)
contains a total of compatible and specialized
lactic acid bacteria, a range of anaerobic
bacteria and an analyst for the fiber which
produce glucose crisis to speed fermentation.
The MID/1® inoculant was prepared by
dilution of 1 liter to 100 liters of water and
leaving for two hours then sprayed on 50 tons
corn plant, then compacted well. Two stacks
were covered separately by double-layer of
linoleum plastic, then covered by a layer of soil
approximately 20 cm? depth and straw bales to
guarantee anaerobic condition. Samples from
the two stacks were taken after 60 days to
analyze silage quality and chemical
composition.

Silage quality:

For evaluating silage quality, silage
extract was prepared by homogenizing 20 gram
fresh material with 100 ml distilled water then
blending for 10 minutes (Waldo and Schultz,
1956). The homogenized sample was filtered
through a double layer cheese cloth then
solution was re-filtrated through a filter paper
until it becomes perfectly clear. The pH value
was directly determined using Orion 680 digital
pH meter. Lactic acid concentration was
evaluated by titration with 0.1 N sodium
hydroxide solution wusing 05 ml of
phenolphthalein indicator according to method
of ACF (1995) using the following equation:
Lactic acid = ml of Na OH x 0.09/ Sample
weight x100. Total volatile fatty acids (VFA’S)
concentration was determined according to
Warner (1964). Molar proportion of VFA’S

18 Hafez, et al., (2012)



Egyptian Journal of Sheep and Goat Sciences, Vol. 7 (2), P: 17-29, 2012

(acetic, propionic, butyric and valeric acid)
were measured according to Bush et al. (1979)
using High Performance Liquid
Chromatography (HPLC) under this condition,
column: Rezex-organic acid, flow rate, 0.4,
detector: UV- detector with wave length 200
nm. Ammonia nitrogen (NHs-N) concentration
was measured using method of Conway (1962).
Silage quality is shown in Table 1.
Experimental animals, rations, feeding and
management:

Twelve weaned Rahmani lambs of 2- 3
months age and weighed 18.93 +£0.82 Kg were
divided into two similar groups (6 animals
each), each group was fed individually on the
two experimental rations as follows, (R1): 50 %
concentrate feed mixture (CFM) + 30% un-
inoculated corn silage (UCS) + 20% wheat
straw (WS) and R2: 50 % concentrate feed
mixture +30 % inoculated corn silage (ICS)
+20% wheat straw. The CFM consisted of 39%
yellow corn, 25% undecorticated cottonseed
meal, 20% wheat bran, 7% soybean meal, 5%
molasses, 2.5% limestone, 1.0% common salt
and 0.5% minerals mixture. Chemical
composition of UCS, ICS, R1 and R2 were
analyzed according to AOAC (1995). Cell wall
constituents were determined according to
Goering and Van Soest (1970). The wet ash
and minerals extract was prepared according to
Krishna and Ranjhan (1980). And content of
calcium (Ca), phosphorus (P), magnesium
(Mg), sodium (Na) and potassium (K) were
measured using Spectrophotometer while zinc
(Zn), ferrous (Fe), manganese (Mn) and copper
(Cu) were determined using Atomic Absorption
Spectrometer. Chemical composition of UCS,
ICS, R1 and R2 are presented in Table 2.
Lambs were fed according to NRC (2007)
growth allowances. The experiment feeding
period lasted 150 days where ration offered
twice daily at 8 am and 4 pm and the amounts
of consumed feed were recorded. Drinking
water was available all time. Feed conversion
(kg feed/kg gain) and economical efficiencies
(%) were calculated. Animals were weighed at
the beginning of the trial then biweekly and the
amounts of offered feed were adjusted
according to animal’s weight.

Blood sampling:

Blood samples were collected at the end
of feeding trial through the jugular vein of
lambs in each group. Whole blood was
immediately used for hematological estimation.
Plasma was separated from an others blood
samples  (heparinized  test tube) by
centrifugation at 4000 rpm for 20 minutes
whereas a part was used for enzyme
determination, while the other part was kept
frozen at -20°C until other biochemical
analysis. All biochemical constituents of plasma
were determined calorimetrically using the
specific Kits.

Slaughter trait:

At the end of the growing trial, three
animals from each group were randomly chosen
and weighed for three successive days and
fasted for 16 hours, then slaughtered.
Slaughtered animals were skinned, dressed out
and the hot carcass was weighed. Weights of
heart, liver, spleen, kidneys and fat as well as
the tests were estimated. Samples of eye muscle
and feedstuffs were chemically analyzed
according to AOAC (1995). Economic
efficiency was calculated as total output / total
input according to the local prices in L.E.
currency.

Data were statistically analyzed applying SAS
(2009).

RESULTS AND DISCUSSION

Silage quality:

The apparent examination at the end of
ensiled period show that both un-inoculated and
inoculated corn silage were free from mold,
fungi, caramelized or tobacco or vinegar
odorous with greenish yellow color and good
smell with suitable fermentation characteristics.

Table (1) shows the quality
characteristics of the two types of silage. Value
of silage pH was 3.95 for un-inoculated and
3.80 for inoculated silage. Lactic acid content
was 4.71 and 5.25 %, respectively. Inoculated
silage had higher content of total volatile fatty
acids (3.00), acetic (1.15), propionic (0.85),
butyric (0.35) and valeric acid (0.12%) than un-
inoculated, 2.75, 0.99, 0.66, 0.25 and 0.09%,
respectively. Inoculated corn silage had lower
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ammonia concentration (0.045 % on DM basis
and 2.59% ammonia of total nitrogen) than un-
inoculated (0.053 and 3.87%), respectively.

Activity of anaerobic bacteria decreased
pH value to be below 4.0. Gupta et al. (1981)
mentioned that silage with pH value 4.2 or less
could be considered as good silage. Similar
result was stated by Church (1991), Etman et
al. (1994), McDonald et al. (1995) and
Sheperd and Kung (1996) whom reported pH
values for corn silage ranged from 3.42 to 4.20.
Chatterjee and Maiti (1981) reported that the
quality of silage is most readily assessed by
determining pH value, which should be less
than 4.2 where this degree of acidity, also had
invariable more lactic (3 to 13% on dry matter)
and volatile acids, while butyric acid is present
in traces only. In general, the butyric acid
concentration of good silage is less than 0.2%
and the ammonia nitrogen content is less than
11% of the total nitrogen.

Rook et al. (1985) evaluated silage
inoculants containing lactobacillus plantarum
on perennial Ryegrass with the addition of
2x10%, 1x10° 1x10° or 1x10’ lactobacillus
plantarum/ kg ensiled grass. They found that
increasing quantities of inoculate resulted in
decreasing the quantities of ammonia—N and
silage pH value, while increased quantities of
residual water — soluble carbohydrate and lactic

Table (1) Quality parameters of un-inoculated
(UCS) and inoculated (ICS) whole

corn silage.
Item UCS ICS
pH 3.95 3.80
Lactic acid,% 4.71 5.25
Total volatile Fatty acids, % 2.75 3.00
Acetic acid,% 0.99 1.15
Propionic acid,% 0.66 0.85
Butyric acid,% 0.25 0.35
Valeric acid,% 0.09 0.12
Ammonia, % on DM 0.053 0.045
basis
Ammonia, % of Total N 3.87 2.59

acid. ElI-Ashry et al. (2003) found pH value of
corn silage being 3.8 which is in the normal
range of good quality silage. Total VFA,s
concentration was 2.41 mmol/100 ml indicating

acceptable fermentation. The lactic acid was
5.22% on DM basis indicating a good quality
silage. Ammonia concentration was 1.45% of
total nitrogen. Gaafer (2004) measured the
whole corn silage quality with different grain
contents (low, medium and high), pH 3.95, 3.82
and 3.89, total organic acids % on DM basis
7.50, 7.30 and 7.34, total volatile fatty acids
(TVFA,s) 3.30, 2.65 and 2.07, lactic acid 4.20,
4.65 and 5.27, acetic acid 1.13, 0.92 and 0.83,
propionic acid 0.11, 0.22 and 0.29, isobutyric
acid 0.52, 0.34 and 0.22, butyric acid 1.32, 0.92
and 0.37, isovaleric 0.16, 0.12 and 0.19, valeric
acid 0.06, 0.13 and 0.17, ammonia-N as % on
DM basis 0.09, 0.072 and 0.051 while were
6.88, 5.42 and 4.07 when expressed as % of
total-N, respectively. Abido (2005) reported
that silage pH values throughout the ensiling
periods 4, 5, 6 and 7 weeks were 4.15, 4.05,
3.96 and 3.88 for un-inoculated, while 4.06,
3.95, 3.91 and 3.88 for microbial inoculated
maize silage, respectively. pH value decreased
at slower rate from the fourth week, which
might be related to reduction of the anaerobic
microorganism activity.

Abido (2005) found that the total
VFA’S concentration throughout the ensiling
periods were 2.14 |, 2.23, 256 and 2.57
mmol/100 ml for un-inoculated maize silage
and 2.26, 2.68 , 2.71 and 2.82 mmol / 100 ml for
inoculated silage, respectively. The total VFA’S
concentration in table (1) tended to be higher
with inoculated silage. These results are in
agreement with that reported by Ranjhan
(1980), Shaver et al. (1985) and Etman et al.
(1994) who found that the concentration of total
VFA’S of corn silage ranged from 1.22 to 3.54
% of DM.

Langston et al. (1958) stated that high
quality silage is characterized with low NHs-N
concentration. McDonald et al. (1995) reported
that the concentration of NHz;—N as % DM of a
good quality silage being usually less than
2.87% and should be less than 10% as % of
total N. Sheperd and Kung (1996) showed that
NHs-N concentration of corn silage ranged
between 0.04 and 0.15% of DM. Abido (2005)
found that NH3-N concentration throughout the
ensiling periods were 6.81, 5.62, 3.12 and 2.91
% for un-inoculated maize silage and 6.54 4.79,
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3.06 and 2.44 %, respectively with inoculated
maize silage. Inoculated maize silage recorded
the least concentration of NHz— N as % DM at 7
weeks, while un-inoculated silage recorded the
highest  concentration. Ohshima  and
McDoland (1978) mentioned that proteolytic
enzymes can lower the feeding value of an

ensiled crop. These enzymes convert protein N
to non protein nitrogen (NPN) forms such as
peptides and free amino acids, whereas further
reduction of ammonia and amines is largely
caused by microbial activity.

Table 2: Chemical composition, cell wall constituents, minerals content of un-inoculated,
inoculated corn silage and the experimental rations.

ltem Corn silage Rations
Un-inoculated Inoculated R1 R2
Chemical composition,% on DM:
Organic matter (OM) 91.53 90.72 90.75 90.51
Crude protein (CP) 8.57 10.86 10.87 11.56
Crude fiber (CF) 27.58 26.76 23.03 22.79
Ether extract (EE) 3.11 3.35 3.00 3.08
Nitrogen free extract (NFE) 52.27 49.75 53.85 53.08
Ash 8.47 9.28 9.25 9.49
Cell wall constituents,%
Neutral detergent fiber (NDF) 41.25 38.61 50.01 49.21
Acid detergent fiber (ADF) 24.65 22.53 25.29 24.66
Minerals content
Ca,% 0.25 0.42 0.554 0.605
P,% 0.23 0.38 0.573 0.618
Mg,% 0.16 0.23 0.294 0.315
Na,% 0.02 0.08 0.821 0.839
K,% 1.06 1.65 0.909 1.086
Zn, ppm 21.82 31.69 20.77 23.74
Fe, ppm 73.74 83.84 73.77 76.80
Mn, ppm 14.85 2291 97.70 100.11
Cu, ppm 6.81 9.56 4.73 5.56
GE*, kcal/Kg DM 4090 4104 4087 4091
* Gross energy (GE) calculated according to Blaxter (1966)
Inoculated corn  silage increased

Chemical composition, cell wall constituents,
mineral content and growth energy:

Chemical  composition, cell  wall
constituents, minerals content and energy value
for un-inoculated, inoculated corn silage and the
experimental rations are presented in Table (2).
Results noticed that microbial inoculated corn
silage increased crude protein (10.86 vs.
8.57%), ether extract (3.35 vs. 3.11%), ash
(9.28 vs. 8.47%), while decreased crude fiber
(26.76 vs. 27.58%), nitrogen free extract (49.75
vs. 52.27%), neutral detergent fiber (38.61 vs.
41.25%) and acid detergent fiber (22.53 vs.
24.65%).

minerals contents of calcium (Ca), phosphorus
(P), magnesium (Mg), sodium (Na), Potassium
(K), zinc (Zn), ferrous (Fe), manganese (Mn)
and copper (Cu), being 0.42, 0.38, 0.23, 0.08,
1.65%, 31.69, 83.84, 2291 and 9.56%
compared with 0.25, 0.23, 0.16, 0.02, 1.06%,
21.82, 73.74, 14.85 and 6.81% for un-
inoculated silage. Also, microbial inoculate
corn silage increased gross energy value (4104
Kcal/Kg DM) than un-inoculated silage (4090
Kcal/Kg DM).

Ensiling had a promising effect on the
chemical composition of corn silage, whereas
contents of CP, EE and ash were increased,
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while contents of CF and NFE were decreased.
The decreasing in contents of some nutrients
during ensiling may be due to the
decomposition of carbohydrates to carbon
dioxide and water as a result of respiration by
both plant cells and aerobic microorganisms
and the fermentation of carbohydrates by lactic
acid bacteria along with effluent loss
(Woolford, 1984). He reported also that the
carbohydrates and organic acids are respired
resulting in loss of DM and energy plus the
production of heat.

El-Ashry et al. (2003) reported that
corn silage contents of DM, OM, CP, EE, CF,

NFE and ash were 37.84, 94.31, 8.72, 2.34,
19.22, 64.03 and 5.69%, respectively, and these
values agree with those reported by Etman et
al. (1994), Mohamed et al. (1999) and
Bendary et al. (2001) for corn silage made
from different local hybrids and varieties under
Egyptian  condition. El-Shinnawy (2003)
indicated that DM, OM, CP, CF, EE, NEF and
ash contents of un-inoculated corn silage (on
DM basis) were 34.75, 93.21, 8.87, 27.90, 2.01,
54.43 and 6.79%, respectively. He also showed
that DM, OM, CP, CF, EE, NFE and ash

Table 3: Growth performance, feed conversion and economic efficiency for Rahmani lambs
fed un-inoculated and inoculated corn silage.

Item Experimental ration SE Sig.
R1 R2
No. of animal 6 6
Feeding period, day 150 150
Initial body weight, Kg 19.13 18.73 0.24 NS
Final body weight, Kg 43.33 48.20 0.87 **
Total weight gain, Kg 24.20 29.47 0.88 **
Average daily gain, g/h/d 161.33 196.47 5.88 *x
Feed intake, DM/h/d
Concentrate feed mixture 648.00 644.50 1.95 NS
Corn silage 361.00 396.67 6.55 **
Wheat straw 249.17 247.66 10.59 NS
Total DM intake 1258.17 1288.83 10.36 NS
Feed conversion, Kg feed/Kg gain 7.80 6.56 0.20 **
Feed cost for 1 Kg gain, EL 16.22 13.13
Economic improvement, % 19

NS= non- significant different.
at (P<0.01).

contents of whole corn silage inoculated with
Pioneer 1132 inoculant were 35.21, 93.15, 8.91,
27.50, 2.06, 54.68 and 6.85%, respectively.
Gaafer (2004) stated that whole corn silage
contained low, medium and high grain contents
had 29.12, 29.76 and 30.98% for DM contents,
93.28, 94.58 and 95.29% for OM, 8.65, 8.16
and 7.76% for CP, 26.30, 24.21 and 21.29% for
CF, 3.34, 2.97 and 2.88% for EE, were 55.00,
59.24 and 63.37% for NFE and 6.72, 5.42 and
found that inoculation of maize silage with
microbes increased DM (33.52%), EE (1.82%)
and ash (10.36%) compared with 32.88, 1.27
and 9.42% respectively, for un-inoculated.
While, decreased OM (89.64%), CP (9.35%),

**= Means in the same row with different superscripts differ significantly

CF (23.84%), NFE (54.63%), NDF (68.84%),
ADF (33.62%), ADL (1.90%), hemicelluloses
(35.22%) and cellulose (31.72%) compared
with 90.58, 9.53, 24.62, 55.16, 77.44, 37.53,
4.48, 39.91 and 33.05% for un-inoculated,
respectively. He reported also that EE and ash
contents were increased, while ADF, ADL,
cellulose and hemicelluloses were decreased for
silage contained treated compared with
untreated maize, while, no differences in
contents of DM, CP, CF and NFE in both diets.
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Growth performance, feed conversion and
economic efficiency:

Table (3) shows that total weight gain
and average daily gain were significantly
(P<0.01) higher for lambs fed inoculated corn
silage (29.47 kg and 196.47 g/h/d) than those
fed un-inoculated silage (24.20 Kg and 161.33
g/h/d). Feed intake for lambs fed inoculated
corn silage (396.67 g/h/d) was higher (P<0.01)
than un-inoculated (361.00 g/h/d) while total
DM intake was insignificantly higher for
inoculated than un-inoculated (1288.83 &
1258.17 g/h/d, respectively). Feeding inoculated
corn silage improved feed conversion (6.56 kg
feed/kg gain) (P<0.01) compared with un-
inoculated (7.80). The present results indicated
that feed cost to produce one Kg gain was less
for lambs fed inoculated corn silage (13.13 EL)
compared with un-inoculated (16.22 EL).
Accordingly, feeding inoculated corn silage
improved economic efficiency by 19%.
EL-Sayes et al. (1997) reported that feeding
corn silage for fattening calves improved
performance, reduced cost of feeding and
minimized the amount of expensive
concentrates in daily diet. Mohsen et al. (2001)
concluded that calves fed 25% concentrate feed
mixture (CFM) + 75% corn silage had the
highest daily body weight gain and economic
efficiency compared with those fed 100% corn
silage (first period) or 75% CFM + 25% corn
silage (Second period). They also added that
ruminal ammonia-N and total volatile fatty
acids were significantly decreased with
increasing the level of corn silage up to 75%
during both first and second periods. This result
indicate that calves fed ration contained 25%
CFM + 75 corn silage recorded the best results
concerning digestibility, nutritive values, daily
weight gain and economic efficiency. Abido
(2005) found that lactating buffaloes fed
microbial inoculated whole maize silage was
higher (P<0.05) in DM and OM digestibility
coefficients than feeding un-inoculated, but
there was an insignificant increase in EE
digestibility.  Several  studies  recorded
improvement in nutrients digestibility with
using microbial inoculates (Gordon, 1989,
Kung et al., 1993 and El-Shinnawy, 2003).
Abido (2005) stated that using inoculated maize

silage improved milk production, feed
efficiency and economic efficiency for lactating
buffaloes. EI-Ashry et al. (2008) reported that
buffalo heifers fed ration contained 50% corn
silage and 50% concentrate feed mixture (CFM)
showed improvement in productive and
reproductive performance including live body
weight, growth rate and feed conversion
compared with those fed 75% corn silage and
25% CFM or fed 23% rice straw + 38.5%
berseem hay+ 38.5% CFM. Wohlt (1989)
reported that inoculated silage appeared to be
more stable upon exposure to air when fed to
cows as it increased fat corrected milk yield
(FCM). Gordon (1989) found that cows fed
inoculated grass silage produced more milk
than those fed un-inoculated silage. Kung et al.
(1993) evaluated the effect of two microbial
inoculants on chemical composition and
nutritive value of corn silage for lactating cows
and found that inoculation with Pioneer 1174
inoculant (L.plonterum and streptococcus
faecium) had little effect on silage composition
and no effect on cow performance. Meanwhile,
inoculation  with  Ecosyl  (Lactobacillus
plantarum) had no effect on silage composition
but increased FCM yield and DMI. Microbial
inoculation can improve also the nutritive value
of corn silage. Sheperd and Kung (1996)
found that supplemented the whole plant corn
silage with enzyme containing cellulase and
hemicellulase had no effect on dry matter intake
of lactating cows.

Blood constituents:

Feeding inoculated corn silage rations
significantly (P<0.05) increased hemoglobin
(11.80 g/dl), red blood cells count (13.40 X10°%/
ul) and phosphorus concentration (5.94 mg/dl)
compared with 10.90 g/dl, 12.30 X10% pl and
5.45 mg/dl for un-inoculated corn silage rations,
respectively. While white blood cells, total
protein, total cholesterol, urea-N, creatinine,
ALT, AST, calcium, sodium and potassium
concentrations did not significantly differ
among the two groups (Table 4). All blood
plasma values were within the normal ranges as
reported by Kaneko (1989). The high contents
of hemoglobin, red blood cells and phosphorus
for lambs fed inoculated corn silage may be due
to the high contents of protein and minerals as
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shown in Table 2 and also due to the high
digestibility and utilization compared with those
fed un-inoculated silage rations as reported by

Gordon (1989), Kung et al. (1993) and El-
Shinnawy (2003).

Table 4: Effect of feeding un-inoculated and inoculated corn silage rations on blood plasma

constituents of Rahmani lambs.

Experimental ration

Item R1 R? SE Sig.
Hemoglobin, g/dI 10.90 11.80 0.15 *
Red blood cells x10° / pl 12.30 13.40 0.25 *
White blood cells x10%/ pl 7.62 7.94 0.30 NS
Total protein, g/dl 6.15 6.27 0.40 NS
Total cholesterol, mg/ dI 151.60 152.40 6.00 NS
Urea-N, mg/dI 13.20 13.30 0.20 NS
Creatinine, mg/dI 1.20 1.21 0.01 NS
ALT, u/l 13.70 13.30 0.60 NS
AST, u/l 58.40 57.30 5.00 NS
Calcium, mg/dl 10.50 10.70 0.30 NS
Phosphorus, mg/dl 5.45 5.94 0.35 *
Sodium, m Eq/I 151.10 150.10 4.50 NS
Potassium, m Eq/l 5.06 511 0.20 NS

NS= non-significant.

*= Means in the same row with different superscripts differ significantly at (P < 0.05).

In another study, Abido, (2005) found
that feeding lactating buffalo on microbial
inoculated maize silage rations significantly
increased blood serum glucose content and total
protein compared with those fed un-inoculated
silage rations, but no significant differences
were noticed in albumin, globulin, A:G ratio,
urea, total cholesterol, triglycerides, ALT, AST
and creatinine.

Carcass characteristics:

Table (5) shows the effect of feeding un-
inoculated and inoculated corn silage on carcass
characteristics. The results pointed out that
feeding inoculated corn silage significantly
(P<0.05) increased the dressing percentage?
(53.75%), hind quarters (31.62%), and the 9",
10™ and 11" ribs weight (928.00 g) than those
fed un-inoculated corn silage (51.45%, 29.98%,
and 738.67 g) Other cuts, fore quarters, neck,
brisket, flank and lion were insignificantly
increased. Feeding inoculated corn silage
insignificantly increased prime cuts (75.05 %)
compared with feeding un-inoculated silage
rations (72.86 %). The increase in dressing
percentage of animals fed inoculated corn silage
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may be due to depression in the digestive tract
content as a result of increasing digestion rate.
Mir and Mir (1993) reported that dressing
percentage and lion area of yeast fed steers were
consistently better than the control group.
Present data agree with those reported by Salem
et al. (2000) who found that growth of lambs
fed yeast culture (3 gm /h/d) attained
improvement in carcass weight, slaughter
weight and carcass characteristics. Similarly,
Hafez et al. (2011) found that using yeast
culture alone or yeast culture with selenium
increased hot carcass weight and dressing
percentage.

CONCLUSION

It could be concluded that feeding ration
contained inoculated corn silage to Rahmani
lambs improved growth performance, feed
conversion,  carcass  characteristics  and
decreased feed cost of producing one Kg gain
(by 19%) compared to lambs fed un-inoculated
silage.

Hafez, et al., (2012)
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Table 5: Carcass characteristics, carcass cuts and meat analysis of lambs fed un-inoculated

and inoculated corn silage rations.

Experimental ration SE Sig.
Item R1 R?
No. of animal 3 3
Fasting weight (FW), Kg 40.33 44.00 1.08 NS
Fasting empty weight (FEW), Kg 34.18 36.05 0.77 NS
Hot carcass weight, Kg 17.59 19.40 0.77 NS
Dressing percentage’, % 43.59 44,08 1.12 NS
Dressing percentage®, % 51.45 53.75 1.23 *
Carcass cuts, %:
Fore quarters, % 16.40 17.39 0.29 NS
Hind quarters, % 29.99 31.62 0.41 *
Neck, % 6.12 7.42 0.36 NS
Rack, % 19.85 19.51 0.37 NS
Brisket, % 4.43 3.94 0.18 NS
Flank, % 5.80 571 0.25 NS
Lion, % 6.62 6.52 0.14 NS
Kidney fat, % 0.17 0.15 0.03 NS
Tail fat, % 10.62 7.74 1.15 NS
Prime cuts % 72.86 75.05 0.65 NS
The 9,10 and 11 ribs weight, g 738.67 928.00 52.08 *
The 9,10 and 11 ribs weight, % 4.19 5.79 0.56 NS
Meat, % 63.51 63.78 1.33 NS
Fat, % 11.37 13.96 1.42 NS
Bone, % 25.12 22.26 1.10 NS
Eye muscle area, cm? 18.93 20.17 1.73 NS
Eye muscle analysis, %:
Total moister, % 75.08 70.80 1.17 *
Crude protein (CP), % 66.23 66.93 0.79 NS
Ether extract (EE), % 25.19 23.73 0.63 NS
Ash, % 3.97 4.12 0.11 NS

NS= non-significant.

*= Means in the same row with different superscripts differ significantly at (P < 0.05).
! Hot carcass weight/ Fasting weight X100. % Hot carcass weight/ Fasting empty weight X100.
Prime cuts, %=(Fore quarters + Hind quarters + Rack + Lion %).
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