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ABSTRACT

Twelve male buffalo calves were used in four digestibility trails, (3 animals
each) averaged 359.25 kg LBW to evaluate nutrient digestibility and nutritive value of
rations containing 70% concentrate mixture and 8.1% rice straw withad/ibone of
conserved green forages as maize stover silage (MSS), whole maize silage (MS),
berseem silage (BS), and berseem hay (BH). ,

Results showed that different kinds of green forages produced a good quality
silages with suitable fermentation. All tested silages had a normal values of pH (3.9 to
4.4), NH3- N (0.19 to 1.27 mg/g DM) and Total VFA's (1.50 to 1.93 mimol/100ml). Dry
matter intake of tested silage and hay rations ranged between 11.077 to 12.101
kg/head/day with no significant differences. The digestion coefficients of DM, OM, CF
and Ash tended to be significantly higher (P<0.05) with MS and BS silage rations than
those for MSS silage ration and BH silage ration. However, CP digestibility for BS
silage ration was significantly (P<0.05) higher than with other rations. It was noticed
also that, all nutrient digestibilities of BH ration were quite similar (except EE
digestibility) when compared with MSS silage rations. Nutritive values as SE and TDN
recorded the highest with MS and BS silage rations, the differences were significant.
On the other hand, the digestable crude protein values (DCP%) of MS and MSS silage
rations were significantly (P<0.05) lower than those for berseem silage or berseem hay
rations. At most of sampling times ruminal pH values, ammonia-N and TVFA's
concentrations tended to be higher with MSS silage rations. '
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INTRODUCTION

In Egypt, the main causes of poor performance of buffalo calves in
summer season may be attributed to the shortage in animal feedstuffs
especially in green forage. This shortage related to the limited cultivated area
to food production. Preserving excess amounts of green forage as silage for
summer season may be helpful to reduce feed shortage (Mahmoud et al.
1992). Total digestible nutrient yield is 50% more when maize is harvested as
silage compared with harvesting as grain. Also, more than 90% of the nutrient
produced in corn silage that made from whole crop plant with ears are saved
(Ensminger et al., 1990). T here is less wastage of feed when silage is fed
compared with feeding dry feedstuffs and feeding process lands itseif to
automation (Perry and Cecava, 1995). The present investigation was
undertaken to study the effect of using different types of silage such as maize
" silage (MSS), whole plant maize stover silage (MS), berseem silage (BS) and
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berseem hay (BH) in buffalo rations on digestion coefficients, nutritive value
and rumen functions.

"MATERIAL AND METHODS

Ensiling of green forages :

This study was conducted at Mahallet Mousa, Buffaio Experimental Station
(APRI). Three kinds of forage were used including maize stover, whole plant
maize with ears and berseem 1%cut (Trifolium alexandrinum). Maize stover
(MSS) was immediately collected after harvesting in high moisture stage
(65.70 %) of maturity to prevent spoilage losses (Montgomery et af 1973).
Maize stover silage was prepared by adding of 0.5% urea (46%N) with 2.5%
diluted molasses (on fresh basis), after chopped into 2-2.5 cm of length, then
ensiled with a good pressed in trench and covered with plastic sheet, then by
thin layer of rice straw with 30 cm thick soil layers. Aiso, Whole plant maize
(with ears) (MS) was chopped (2 to 2.5 cm lengths) after harvesting at dough
stage of maturity and ensiled like maize stover without any addition. Berseem
{Trifolium alexandrinum) (BS) at 1% cut was wilted for three days on the field
before ensiling to adjust its DM content and 50kg ground maize was added
per ton of wilted berssem and ensiled as previous prosess of maize stover.
After 6 months (storage period), the silages were removed from the trench by
cutting v erticallya suitable area with an axes. The daily quantities of silage
were offered to buffalo calves after removing spoiled silage. Samples of fed
silage were obtained daily to evaluate silage quality as pH value VFA's
cqntent and NHs-N concentration . The chemical composition of experimental
. feeds and rations are shown in Table (1}.

Table (1): Chemical analysis of experimental feeds and ration {on
DM basis %}

Item DM% | CP% |EE%| CF% |NFE% |Ash% | OM%
[Maizestoversilage(MSS) 3257579 |1.43| 31.3 | 48,1 |13.38 (86.62
aize silage (MS) 3368|784 | 32210315933 86 | 91.4
Berseem silage (BS) 28.95114.23|3.82125.65| 43.49 ( 12.81 187.19
Berseem hay (BH) 91.22{12.57(2.55|24.52 | 46.67 | 13.69 {86.31
Concentrate feed mix ture 80.35(16.96(4.61| 18.2 (| 53.46 | 6.77 [93.23
Rice staw. 88.78| 2.8 |1.85(39.5|37.24118.61(81.39
Experimental ration:
F\ASS ration 7.57 |14.0213.41{22.79| 50.97 | 8.81 {91.19
MS ration 7.80|113.8014.30(18.82| 54.74 | 8.34 |91.66
BS ration 6.82 |15.20]4.20|21.56| 49.97 | 9.07 |90.93
BH ration 9.88 |14.85|3.93[21.31| 50.65 | 9.26 |90.74
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Digestability coefficients :

Twelve buffalo male calves (359.25 Kg body weight in average) were used
with digestibility trails in four groups (3 in each), to determine digestion
coefficients, the nutritive values, and rumen functions of teasted rations.
Animals were fed according to Shehata allowances, (1970) by 70%
concentrate mixture (CFM) and 30% of teasted silage or hay (21.9%) with rice
straw(8.1%). The digestibility trial groups were as follow: MSS group, fed on
treated maize stover silage, Ms group, fed on maize silage, BS group, fed on
berseem silage, and BH group, fed on berseem hay. Concentrate feed
mixture was composed of 35.5% wheat bran, 31.5% undecorticated cotton
seed cake, 15% yellow corn, 10% sun flower seed cake, 3.5% vinaes, 3%
limestone and 1.5% salt. Each trail lasted 21 days, the first 14 days were
considered a preliminary period followed by 7 days as collection period.The
teasted silage rations and berseem hay ration were offered twice daily at 8 am
and 4 pm. Water was available at all times . Acid insoluble Ash method
(A.lLA)) was used as an internal marker to determine the nutrient digestibility
according to Van Keulen and Young (1977). Total fecal samples were
collected from the rectum every 24-hour twice daily for successive days
collection period using metabolism cages. Chemical composition of rations
and samples of feces were prepared for chemical analysis according to
A.O.A.C.(1980). Rumen liquor samples were taken individually from three
calves at five times (0,1,2,4 and 8 hours) for two consecutive days. The pH
values were measured immmediately , then the liquor was strained through
four layers of cheese clothes for determination of Ammonia-N concentration
according to Con-Way methods (1957). Also total VFA's concentrate and its
individual were determined by Abou-Akkada and El-Shazly (1964). Rumen
protozoa c ount was taken as cited by E I-Saifi ( 1969). Statistical p rocedures
were carried out using the general linear model program of SAS (1988).

RESULTS AND DISCUSSION

Physical and fermentation characteristics of silage:

Table (2) illustrate the characteristics of silage fermentation and VFA's
fractions. All different kinds of silage had a pleasant aromatic smell, natural
color and pleasing test. The pH value ranged between 3.9 to 4.4, which were
within the normal range, (McDonald et al., 1995). Slightly decrease was
observed in pH value for MS than those in MSS and BS silage. The
differences in pH values among silages may be related to the differant
content of soluble carbohydrate (Table 1) and to reduction of the anaerobic
microorganisms activity when pH value below 4.0, ( Nadra et al., 1985; Etman
et al. 1994 and Bendary et al. 2001b). High quality of MS silage is
characterized with low NH3-N concentrate compared with MSS and BS silage.
Good quality silage was obtained when NHi;-N less than 10% of total N,
(McDonald et al 1995). Increasing of NH3-N concentration in MSS silage may
be due to adding urea through ensiling period. While BS silage has slightly
lower lactic acid than MSS and MS (1.6 vs. 1.81 and 1.83 mi moll/100mi,
respectively), similar results was obtained by Etman et al. 1994 and Khinizy et
al., 1997. Total VFA's concentration in all kinds of experimental silage ranged
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between 1.5 to 1.9 ml moll/100 ml silage extracted. It was noticed also,that
total VFA's concentration for BS was lower compared than those with MS and
MSS sifage (1.5 vs. 1.93 and 1.70 ml moli/100), this may be atiributed to
reduction of DM content for BS than MSS and MS silage (Etman ef al., 1994
and Bendary ef al. 2001a). It can be noticed that MS silage was the best
quality silages as it increased total VFA's and lactic acid concentrations while
decreased pH values and ammonia nitrogen compared with those in the BS
and MSS silages.

Feed intake:

The average daily intakes of buffalo fed experimental rations are
presented in Table (3). The study revealed that daily DM expressed as kg/h/d
was not affected by source of conserved forage, it ranged from 11.077 to
12.101 kg. The differences among the experimental rations were not

. siggﬁiﬁcant. The same trend was obtained with DM intake expressed as kg/kg
W

Table (2): Fermentation characteristics and percentages of VFA's
fractions of the tested silages.

tems ‘ MSS silage MS silage BS silage
pH valve — 4.1 3.9 4.4
Ammonia-N mglg DM 127 019 023
Lactic acid ml mol/100m| 1.81 1.83 1.6
FA’s frélctionations as (%) of fresh basis:

\ Acetic acid 0.71 1.01 0.99
Propionic acid - 0.02 0.07 0.03
AP 35.50 14.43 330
Valeric acid 0.52 0.15 0.28
Isovaleric acid 0.16 0.07 0.07
Butric acid 0.04 0.17 0.04
Isobutric acid 0.25 0.46 0.08
Total VFA's ml mol/100ml 1.70 1.93 1.50

Digestion coefficients and nutritive value:

Table (3) showed that DM and OM digestabilites in all kinds of sifage
were ranged from {60.94 % to 70.34 %) and from (684.4 % to 71.54 %),
respectively, while it were 60.69% and 64.62% with berseem hay ration. DM,
OM, CF and Ash digestibility tended to increase significantly (P<0.05) with MS
and BS silage rations than that in MSS silage. On the other hand, CP
digestibility of BS silage ration was significantly (P<0.05) higher than those
fed MSS and MS silage and hay rations, respectively, these results may be

2612



J. Agric. Sci. Mansoura Univ., 28(4), April, 2003

due to a variation in crude protein contents in the rations and protein quality
and solubility. The digestion coefficient of NFE was high and quit similar to MS
and BS silage rations while, NFE digestibility for MS ration was lower than
other ration witout significant differences among them. Berseem hay ration
had the lowest significant (P<0.05) values of nutrient digestibilities except
NFE% and EE% when compared with those obtained for MS and BS silage
rations. On the other hand, nutrient digestibilities of BH ration were qu1te
similar (except EE digestibility) to that of MSS silage rations.

Table (3): Average daily feed intake, digestion coefficients and
nutritive values of Buffalo male calves fed tested rations.

htems Rations

MSS MS BS BH
Av. daily DM intake : (kg/d):
Foncentrate mixture (CFM) 6.897 7.347 7.707 6.63
Rice straw 1.73 . 1.88 1.897 1473
Silages 2.450 2.587 2497 | -
Berseem hay ( BH) ——- —_ — 3.304 |
Total DM intake (kg/h/d) 11.077 11.814 12.101 11.143
Total DM intake (kg/kg W) 0.133 0.146 0.145 0.136
Digestion Coefficients % :DM | 62.99+ 0.50 ° |69.61+ 0.57 2 [70.34+ 0.45 3| 60.69+ 2.04°
OM 64.48 +0.51°| 71.311£0.80° | 71.5410.44 ¥ | 64.6210.41°7
CP 67.08+ 1.22°] 73.78+0.40"° | 77.28+ 0.41°| 69.84+0.68 ©
EE 79.16+ 1.217 | 88.39+0.48 > | 85.73+0.90° | 86.36+ 2.20 °
CF 68.35+ 0.68"( 73.8140.887 [ 73.30+£0.56 * (66.67+ 0.38°
NFE 42.56117.84°)| 67.5640.47° | 67.86+0.60° |60.59+ 0.64 °
Ash 48.53+ 6.30.° [ 56.49+ 1.05° | 59.4310.98% [44.89 + 3.58°
Nutritive values %:SE 50.8240.41° | 55.22+0.19° | 57.20+0.54° | 52.06+0.45°
TDN 62.07+0.48° | 68.07+0.55° | 68.85+0.50° | 61.9910.34°
DCP 8.22+ 0.17° | 8.51£0.10° | 10.312£0.14° | 9:12£ 0.15°
DCP : TDN ratio 7.56+0.17° | 8.00+0.14° | 6.68+ 0.05° | 6.80+ 0.05°

a,b, ¢ Means with different superscripts in each column differ significantly (p< 0.05).

Nutritive value as SE and TDN % were significant (P<O 05) higher

for MS and BS silage rations than those of MSS and BH rations, it may be
due to the high digestibility of most nuirients (Table 3). These results were in
“agreement with those obtained by Mostafa et al.,(2000) who obtained that
TDN and SE values were significantly higher with MS silage than maize
stover silage treated with urea (MSS). However, the DCP values of MS and
MSS silage rations were significantly (P<0.05) lower than those fed berseem
silage or berseem hay. DCP to TDN ratio was ranged from (6.68-8.00). The
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differences were highly significant (P<0.05) with MS ration followed by MSS
silage ration.

Rumen function:

The statistical analysis of pH value revealed that there was no
significant difference among tested rations at different time of sampling except
at 4hr post feeding. The recorded pH vaiues were highest for all experimental
rations at pre feeding (Chr) (Figure 1). Afterwards, pH values for all groups,
decrease gradually till reach to the minimum pH values at 4hrs post feeding,
this r easuit was agreed with those obtained by (Khalifa, 1972; Etman et al.
1974 and 3ahfie ef al., 1982), then pH value was slightly increased at 8hrs
post feeding for all experimental animals (Carro et al. 1994). The highest pH
value was recorded with BH ration followed by MSS ration, while, the lowest
was for MS ration at different sampling times. However, NH;-N concentration
was significant (P<0.05) increased after feeding to reach its maximum value
at 4hrs post feeding then tend to significant (P<0.05) decrease at 8hr for all
groups. It could be noticed also,that the NH;-N concentration was the highest
value with calves fed MSS ration at all sampling time followed by those fed
MS and BS ration, whife the lowest value was recorded with those fed BH
ration, { Figure 1 ).However,supplemented urea and m olasses d uring e nsiling
MSS tended to increased {P<0.05) NH;-N in rumen liguor than other groups,
this may be attriputed to increase source of nitrogen and energy, (Mahmoud
et al., 1998 and Ali and Sorenson, 1979).

"\ -Similar trend was observed with TVFA's at all the sampling time.
_Minimum level was noticed at pre-feeding and optimal level was reached at
4hr post feeding, which declined at 8hr with all caives. T he lowest level of
TVFA's was obtained with MS ration at 2hr than other rations {10.7
mg/100mi), while MSS ration was the highest value (Figure 1). This result
agree with those obtained by El-Ayouty, (1976);, Sahfie ef af, {1982) and
Deraz, (1996). No significant differences were detected among the tested
rations in TVFA's concentration except at 2hr, the differences between MSS
and MS ration was significant (P<0.05).

The volatile fatty acids (VFA's) fractionations are shown in Table (4),
the optimal acetic acid values were observed at zero time of sampling for
experimental groups, and gradually decrease to the maximize rate at 2hr after
feeding then increased again. While propionc and butric acids reach the
minimum ievet before feeding and increase after feeding to the maximum at
2hr then, became low in all experimental ration. This may be due to the
relationship between microorganism and pH value (Delcurto ef af. (1990).
Meanwhile, the overall means of acetic propionic ratio (A/P) were high in MSS
ration than the other rations (Black et al., 1987).
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Figure 1: Changes in rumen parameters of buffalo male calves fed
different types of silages and berseem hay.
Protozoa Count:

Results showed that, total protozoa count was decreased after
feeding till 6hr in all experimental groups (Figure 4), as revealed by
(Panjarathinam and laxminarayana, 1973). The high rate was at 2 and 4hr
after feeding for all experimental rations, the difference was highly significant
(P<0.05). While BH ration had the lowest number of protozoa at the same
previously time. This may be due to the decreasing in pH value and
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increasing TVFA's and ammonia nitrogen, usually after feeding (Sahfie et
al.,1982 and El-Shazly and Sallam , 2000).
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Figure 2: Changes of protozoa counts /ml in rumen liquor of buffaio
male calves fed tested rations.
(4):The volatile fatty acids fractionations and acetic acid /
propionic ratio for rumen liquor of buffalo calves .
Time of feeding (hours)
Post feeding

Table

group Before

Acids%

' feedin

1hr

2 hr

4 hr

8 hr

Acetic”

48.20 £0.18°

45.3540.41%

43.80+ 0.28°

45.40¢ 0.26°

47.60 + 0.25°

Pr5pionic

39.30 £ 0.25°

40.50 £0.15°

41.90 £ 0.06°

40.90 £ 0.15°

39.30 £ 0.16°

MSS

Butric

12.50t 0.37°

14.15 £ 0.26°

14.30 £ 0.31°

13.70+0.21°

13.10 £ 0.26°

A/P‘ ratio

1.226 £ 0.01*

1.119+0.01°

1.045 +0.01°

1.110 £ 0.01?

1.210 £ 0.01°

Acetic " |

49.00 £ 0.15%

46.10 £ 0.15°

43.20£0.10°

4570 + 0.12°

48.40 + 0.25°

Propionic

40.30 £ 0.16°

42.00 £ 0.22°

43.90 £ 0.21°

4280 1 0.15°

40.20 £ 0.16°

MS

Butric

10.70 £ 0.32°

11.90 £ 0.07°

12.90 + 0.30°

11.70 £ 0.10°

10.90 + 0.38°

A/P ratio

1.22 £0.001?

1.10 £ 0.009°

0.98 £ 0.003°

1.07 £ 0.006°

1.22 £0.004°

Acetic

48.00 £+ 0.15°

44.00 t 0.05°

41.60 £ 0.31°

44.60 £0.21°

47.70£0.17°

Propionic

41.00 + 0.15°

43.40+0.11°

45.40 £ 0.15°

43.40 £ 0.15°

41.80 +0.15°

BS

Butric

11.00 £ 0.02°

12.90 £ 0.07°

13.00 £ 0.45°

12.00 £ 0.10°

10.50 £ 0.31°

A/P ratio

1.17 £ 0.008°

1.02 £ 0.004°

0.92 £0.004°

1.03 £ 0.008°

1.14 £ 0.003°

Acetic

47.70 £ 0.20°

45.00 £ 0.15°

4320+ 0.12°

44,20 £ 0.20°

46.30 £0.20°

Propionic

39.90 £ 0.10°

40.90 + 0.12°

42.00£0.10°

41.50 + 0.09°

39.90 + 0.09°

BH

Butric

12.40 £ 0.30°

14.10 £ 0.05°

14.63 £ 0.22°

14.30 £ 0.21°

13.73+0.13°

A/P ratio

1.195 + 1.20°

1.100 £ 1.10°

1.028 £ 1.03°

1.065 £ 1.06°

1.158 + 1.16°

a,b, cd

Means with different superscripts in each column diff
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