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ABSTRACT

Eight Holstein Friesian dairy cows (450 Kg) in their third lactation
season, producing {10-12 Kg/day) in average, were allotted in a double 4x4
Latin squares arrangement (28 day periods) to evaluate the effect of feeding
dairy cows on banana (Musa acuminata 1..) waste silage (BWS) alone or
treated with urea 3% (BWUS) or inoculant, mixed bacteria (BWIS) at the
rate of 10g/2L water/ton. Silage making resulted in decreasing CF and celi
wall components, but increased EE and ash contents. Inoculant increased the
apparent digestibility of all nutrients, followed by silage treated with urea
then the untreated control silage. Feeding values were highest for BWIS
(63.69% TDN, 9.30% DCP and lowest for (BWS) (60.94% TDN. 8.0%
DCP). Higher digestibility of ADF and NDF was observed by (BWIS).
Total VFA's were significantly (P<0.05} increased in (BWIS) than other
silages. No significant differences were found among groups concerning all
biood parameters. The highest mitk yield was recorded for cows fed BWIS.
It could be seen that ensiling (BW) with mixed bacteria (inoculant) resulted
in reduce in feed cost and get benefit from milk production,

INTRODUCTION

In Egypt, animals suffer from under feeding and mal-nutrition due to
the shortage of locally produced feeds which are not sufficient to cover the
nutritional requirements of the animals.

This shortage of feed and low genetic potentiality of the local farm
animals are the major factors which responsible for their low productivity of
meat or mitk. However, only 4.43 miilion tons of crop residues out of 13.7-
15.2 million tons produced are used for feeding ruminants (Hathout and
El-Nouby, 1996).

It was suggested that efforts should be done to use efficiently all the
available by-products and wastes to overcome inadequacy of animal
nutrition and increase the productive potential of the local animals to the rise
demands on animal protein due to higher growth of both economy and
human population. Roughage, such as rice straw, corn cobs. rice hulls.
cotton stalks, sugar beet pulp and other wastes such as banana plant waste
were used by several works (Abd El-Malik, 1972; Bendary, 1991 and
Mohsen et al., 1999).
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The annual cultivated area from banana plants in Egypt is about
39,000 feddans (Ministry of Agriculture and Lardd Reclaiming, 2003). The
wet materials (leaves and pseudo stems) is about 1,400,000 tons estimated
to about 98,000 tons dry matter.

This wastes are now carried .out #rom®the field and burned. causing
environmental pollution. The powntial usewof the banana plants wastes in
the ruminant ratiops has been investigated before (Geoffroy, 1985; El-Said,
1994; and El-Shewy, 1998). Banana wastes can be readily ensiled. because
of their high contenb of fermentable carbohydrates (Viswanathan ef al.,
1989).

This work almed tb study the effect of feeding banana waste silage
alone or treated with uream or inoculant on its chemical composition,
digestibility of the nutrients Myumen fermentation.and degradability, milk
yield and composition of dairy cows and some blood parameters.

MATERIALS ANP METHODS

Three under ground trenches ‘with capacity of 15 tons (5 tom gach)
were used for ensiling the fresh banana plant leaves and stem (banarm ‘by-
preduct). which cottesrell dfter Haarvesting urmetiately, then thay weere
chopped (20-25 cm) and left for sun dried for 7-10 days to reach a moisture
content of about 65-70%. The silage was prepared by filling successive
layers of the chopped materials and heavily trodden before adding the next
layer. However, each layer was consisted of the banana wastes and ehopped
rice straw (RS) 2:1. Molasses was added at the rate of 3% in all silages.

The first trench had no additives, banana waste silage (BWS). Urea
(L) was added at the rate of 3% and dissolved in water to reach the rate in
the second trench (BWUS). Inoculant (I} was atlded to the chopped material
in the third trench at the rate of 10 g mixed bacteria/2l. water/ton as
described by Mahmoud (2005). After filling the trenchs with the materials
they were pressed well, then covered by thin layer of polyethylene sheet.
Soil layers of approx:mately 20 cm thickness were covered the poiyethylene
sheet then tires to get anaerobic conditions for 6 weeks.

Eight Holstein-Friesian cows in their third lactation season were used
i duplicated 4x4 Latin-squares design with each period lasting 28 day
{Steel and Tarrie, 1980) Cows were paired according to body weight (450
Kg in avetag., and previous milk records (10-12 Kg/day in average). Each
diet was fed by two cows during four periods each consisted of 28 days. The
first 21 days was preliminary period followed 7 days collection period. Milk
yield was recorded individually on two successive days. milk samples were
collected twice daily for 7 days through the collection period from all cows.
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Milk samples were collected from each cow evening and morning for

" estimation of milk yield production (Galatov, 1994). Milk samples (100 m!

each) were chemicaily analyzed for total solid (TS), solid not fat (SNF},

protein, fat and Jactose using a Milk 0-Scan-133 B as described by

Mahmoud, (2005).

Four experimental rations were used in this study:

1- Concentrate feed mixture (CFM) consisting of 35% yellow corn, 29%
wheat bran, 12% soybean meal, 13% linseed meal, 7% molasses, 2%
limestone, 1.5% salt and 0.5% vitamins + rice straw (RS) ad libitum

~_ (control). s

. 2- CFM +BWS.

3- CFM +BWUS.

4- CFM +BWIS.

The CFM was fed to the control group to supply CP requirements, while
in the other groups, cows were fed silage ad libitnm (NRC, 1998). The actual
consumed silage was recorded. The offered CFM was calculated to supply the
rest of CP of these rations to be comparable to the control group.

' Four digestibility trials were conducted using three mature Barki rams,

with an average of 50 Kg body weight and three years old. The animals

were housed in metabolic cages and fed the experimental rations for 15 days
as preliminary period followed by 7 days collection period. Feces samples

(10%) were taken and dried at 65°C for 16 hours. The daily dried feces

samples from each animal were thoroughly mixed and ground for chemical

analysis. During the collection period the urine was also collected in large
polyethylene botties containing 20 mi of H2S04 {10%) to prevent losses of
ammonia nitrogen. Urine samples (5%) were taken daily in clean bottles and
stored in a refrigerator until used. Samples of feeds and feces were analyzed
for crude protein (CP), crude fiber (CF), ether extract (EE) and ash, while
the urine samples were analyzed for nitrogen (N) according 1o AOAC

(1990).

Rumen fluid samples were taken at 0, 3 and 6 hours post feeding from three
fisndated adult female Barki sheep weighing approxunately 47 Kg body weight for
each treatment, were analyzed immediately for pH using Orian 680 digital pH
meter. Samples were swained through four layers of cheese cloth. For each
samplmg time, nmmen fluid samples were preserved for the determination of
'ammonia nitrogen concentration by using magnesium oxide (MgO) as descnbed
by AOAC (1999). Total volatile fatty acids (VFA.s) concentration were
determined by using steam distillation method (Warner, 1964).
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For the degradability of the feeds, nylon bags were used for each of
the four rations, the evaluated using the three fistulated sheep. Bags (6 cm x
12 cm and 52 pm pore size) containing 5 g of ground samples of each diet
were incubated in the ventral part of the rumen and were removed after 3, 6,
12, 24, 48 and 72 h as described by Mahmaud (200%). &8 situ degratlation
of DM -and .GP.in the vumean was calculated ausing the nen’ linear nonlogged
model proposed by Wrdkev and WidDonald (1979) P = a + b (1-exp™
whase & »% @ dogeadation rate at:time t, 4 -1s an ‘intercept representing he
portion of DM or CP solubilized at initiation of incubation (time, 0), b is the
portion of DM or CP potentially degraded in the rumen, ¢ is a rate constant
~ of degradation.offragtion b, and t is a time of incubation.

Cell wall were analyzed for acid detergent fiber (ADF), neutral
detergent fiber (NDF) and acid detergent lignin {ADL) using tecator fibretic
system. Hemicelluse and cellulose were determined by difference between
NDF and ADF and ADF and ADL respectively according to Van Soest
(1990).

Blood samples wwere takeniromeeach cow before feeding at the end of
the collection,perioll .0f .each :trial, frpm the Jugular vein -using hqpanrmzod
tbe and Blentl il was separdts¥ by contrfiupdtiton =it ABYD wpm For 20
minutes then stored at -20 °C until analysis. Plasma total protein (TP) was
determined as described by Henry et al. (1974). Albumin (A) concentration
by Doumas et al. f1977) Globulin was estimatel] by {f¥fererioe ‘betwaen TP
and alburpin. Blogd urea by Henry and Tedd (3978 using cemmercial
kits-Aspartate aminotrandferase (AST) and -dlenie amirstransferase (ALT)
by:Reitman aund Frankel (1957).

Data were statistically analyzed using the least squares analysis of
variance using General Linear Models (GLM) procedure (SAS, 2000).

REROLTS AND DISCUSSION

The chemical composition of concentrate feed mixture (CFM), rice
- straw (RS), banana waste (BW), banana waste silage (BWS), banana waste
" urea silage (BWUS) and banana waste inoculant silage (BWIS) are
presented in Table (1). It could be seen that making silage caused decrease
in CF, ADF, NDF and hemicetulose but increased EE and ash contents.
However the reduction in NDF was superior in both BWUS and BWIS, it
was 14.29 and 15.87%, respectively. These may could be due to the effect
of the enzymes produced by the anaerobic bacteria in the silage. This result
.18 agree with that obtained by El-Shewy (1998). Average feed intake,
"dlgestlblhty coefficients of the nutrients and nutritive value for the tested
rations are presented in Table (2). Feed intake of CFM was significantly
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¢P<0.05) higher in the control group compared with the other tested groups,
while it was the lowest in BWIS compared with either control or BWS and
BWUS. There were no significant differences between BWS and BWUS.
The roughage percentage of total DM intake was between 26 and 42 with
significant differences (P<0.05) between the control and the other groups,
being the highest in BWIS followed by BWS then BWUS. Average
digestibility coefficients for DM, OM, CP, CF, ADF, NDF and cellulose
were higher (P<0.05) in BWIS compared with control and BWS groups,
while the digestibility of EE was not significant. These may could be due to
high ash content. These results agree with those obtained by Peyyamozhi
and Kadirzel (1986). Available OM for ruminal bacteria can be estimated
from the composition of feed stuffs as non-structural carbohydrates (Sniffen
et al., 1992). Because of the relatively high lignifications of the banana
fiber, only 41% of structural carbohydrates were available (Sniffen ef al.,
1992). On the other hand, particularly all CP was available because of the
small amount of protein linked to ADF. The improvement in the -nutrients
digestibility in CP and CF record for urea ensiled roughages does not appear
to be only due to satisfy the requirements of nitrogen for rumen microbes
which may have been at least partially or completely met (Salman, 1991).

Table (1): The chemical composition of experimental silages and different
__ngredients fed to lactating cow (on Dry matter basis, %).

Item CFM | RS_| BW | BWS | BWUS | BWIS
DM 88.95 | 8857 | 740 | 3238 | 30.65 | 35.19
OM 179032 | 83.06 | 84.55 | 74.55 | 7521 | 76.54
cr 1588 | 3.19 | 636 | 673 | 789 | 694
CF 972 | 3632 | 3269 | 29.73 | 2731 | 25.06
EE 272 | 084 | 078 | 171 | 157 | 186
NFE 62.00 | 4271 | 4472 | 3638 | 3844 | 4268
| Ash 968 | 1694 | 1545 | 2545 | 24.79 | 23.46
" ADF 1233 | 5556 | 49.05 | 46.42 | 4232 | 41.96
NDF | 2492 | 79.82 | 76.54 | 69.77 | 65.60 | 64.39
ADL 9.59 | 2663 | 2208 | 1928 | 17.07 | 17.80

Hemicellulose | 12.54 | 24.26 | 27.49 | 2335 | 2328 | 2243
| Celtulose 277 | 2893 | 2697 { 27.14 | 2525 | 24.16 |
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Table (2): Feed intake, digestibility coefficients of the nutrients and nutritive

values of the experimental rations.
Item | Control | BWS | BWUS | BWIS
DM intake, g/h/d
CFM ws ° 730° 710° 630°¢
_Silage ~ ] 460 | 380 | 450
'Daily DM intake, g 1235 | 1190 | 1090 | 1080
R:C ratio 26:74 39:61 35:65 | 42:58
Digestibility coefficients, %:

DM 61.77°¢ 68.30° 69.40 % 70.66°
64.99¢ | 7034° | 7094 | 7242°
58.51° 67.03° | 67.30° | 76.60°
41.00° | 56.72° | 60.50° | 62.50" |

7614 | 7703 | 7982 | 8263
73040 | 75737 1 74660 | 73.99%
_1.3501° | 3723 | ] 40647
56.78° | s864° | 6074° | 6231°
ADL 20.82° 2236 | 2364° | 23847
__‘_Hemlcellulose _ 84.64° | 86.80° 87. 87° 88 062
Cellulose 61.58° | 6296° | 64.19° | 63867
Nutritive value;
CTDN | s95s°¢ 60.94° | 6237° | 63.69"
"DCP 731°¢ 8.00° | 868° | 930°

Means within rows with different superscript are significantly differ at (P<0.05).

The average nutritive values as TDN and DCP % were significantly
among different silages. TDN and DCP were significantly (P<0.05) higher
in BWIS than that of BWS, BWUS and control. These improvement is
associated with, the increased digestion in fibrous materials in addition to
the increased bacterial degradation of cell watl content. However, the lower
TDN values of BWS in the present study than that obtained by Blaha and
Mudrik (1981) may be due to the variation in the proportion of the fresh
leaves and pseudo stems mixtures and the presence of rice straw in the
silage and the ensiling processing which affects on silage quality.

Data on milk yield and composition are presented in Table (3). h
could be noticed that the lowest (P<0.05) mean milk vield was observed ftor
cows fed the control ration, while the highest (P<0.05) mean was recorded
for animals fed BWIS. Ration contained inoculant {(mixed bacteria) silage
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was exceed the control ration by 25.6%. While cows fed BWS or BWUS
caused significant increase by 12.6% and 16.4% respectively. The results of
4% FCM yield showed the same trend. There were significant differences
between treatments. Cows fed BWIS gave the highest (P<(0.05) FCM and
exceed the control ration by about 23.5%. Milk-lactose percentage showed a
significant {P<0.05) difference between treatments.

Table (3): Milk yteld and composition of lactating cows fed on experimental

silages. :
Item Control BWS | BWUS BWIS
| Milk yield, Kg, day | 12.17° | 13.70° 1415 | 1529*
4% FCM 10.89° 12.50° 13.04° | 14.14%
 Fat | 0.40°¢ 0.47° 049" | 0.55°
_Protein 0.38° 0.42° 043 | 048° |
Lactose 0.53° 0.58° 0.58° 0.61°
Milk composition (%):
~ Total solids 11.70 11.69 1168 | 1169
~ Fat “ 3.30° 3.42% 3.48% 3.57° |
Protein 3.08 3.10 3.10 313
Ash 0.98 0.97 .00 | 1.00
Lactose 4.34° 420% 4.10° 3.99°¢

Means with different superscripts in the same row are different at (P<0.05).

Milk fat increased (P<0.05) for BWIS compared with control group.
Results of ruminal pH, ammonia nitrogen (NH3-N concentration and total
volatile fatty acid (VFA's) concentration are presented in Table (4). The
differences among treatments concerning pH values were significant
(P<0.05). There are significant differences observed in NH;-3 and VFA's
concentrations among the different rations. The VFA's concentration was
significantly (P<0.05) increased in BWIS group than other experimental
groups as the result of the higher digestibility of CF. Doane et al. (1997)
indicated that the gas and VFA's production are correlated with NDF
disappearance.

Table (4): Rumen activity of lactating cows fed the experimental silages.

Item Control | BWS | BWUS | BWIS
pH ] 6347 | 597° | 648" 5.97°
NH;-N(mg/100ml) 1171 | 1275 | 1337 | 12.96"
Total VFA's mM/100ml | 4.85° 6.88° 6.51° 7.01°

Means with different superscripts in the same row are different at (P<0.05).
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Estimates of ruminal degradation constants (a, b and c) fitted with
rates of DM, OM and CP disappearance for silages are presented in Table
(5). Predicted constants were less in BWS or BWUS compared to BWIS for
DM, OM and CP degradability. However BWIS had more soluble,
degradable fractions (a and b), in the same time it had undgradable fraction
(1), and had more effective degradability (ED) than other silages. Sniffen et
al. (1992) suggested that a low degradation of banana by products.

Table (5): Degradation kinetics of DM, OM and CP for experimental silages.

Item Degradability constant, (% ED with
a B c u passage rate
at 3%
Dry matter (DM)
| BWS | 20.65™ [ 2720° | 0057 T 52.15° [ 3841°
| BWUS | 20.97" | 28.80° | 0.059 | 50 23° 4001°
BWIS | 22.64° | 30.90° 0.056 [ 46.46" | 42697
Organic matter (OM)
BWS | 2192 | 3041> | 0046 | 4767° | 4022°
BWUS | 2176 | 3239% | 0050 [458s" | 4199°
BWIS 21.79 | 3331° 0.052 | 44.90° 4423°
Crude protein (CP)
BWS | 21.95" [ 3289° | 0.053 [ 45.i6° 42.94°
BWUS | 2450% | 3541° | 0050 [ 4009° | 4655
BWIS 24.35° | 3813° 0.053 | 37.52° 48.65°

Means in the same column with different superscripts are significantly different at
(P<0.05).

a= soluble degradable fraction

b= degradable fraction

c= rate of degradation

ED= effective degradability

u=ruminaly undegradablie fraction [100-(a+b)]

The values of some selected blood plasma parameters are presented in
Table (6). No significant differences were detected among rations for ail
blood parameters. Moreover, they were within the normal average as
described by Stanek et al. (1992).

It was noticeable that rations contained inoculant silage (BWIS)
showed the lowest feed cost per ton of 4% FCM (Table 7), followed by
(BWUS) and the control ration (LE 992 4, 1102.2 and 1094.0), respectively.
Banana Waste Silage was the expensive one (LE 1173.7). However. from
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the economic point of view, the reduction in feed cost per ton of 4% FCM
ovér the chntrol rition waﬁ about LE 101:60 for feeding : (BWIS) So, it
could be concluded from this study that its very promising to minimize the
pollution of environment through ensiling BW especially with inoculant
which considered as an additional feed resource to cover apart of the gap in
ruminant feeds in Egypt.

Table (6): Blood plasma parameters of lactating cows fed the experimental

silages.

1tem Control BWS BWUS BWIS
Glucose,mg/dl | 8678 | 8408 | 8555 | 8596 |
Urea,mg/dl | 3959 | __7738 17 4013
| GOT wL (AS’I:LM__W___ 51 75 51.25 50 50
i GPT qu (ALTy | _1_3).5 11.25 11 SO
Plasypa protejn p/p, g/dl | 838 8.28 832
Albumin, g/dl (A) 493 -] 485 481
Globulin, g/d! (G) 345 | 343 351
Anggtlo 5' 143 141 137
Table (7): Economic evdhmtion of“fhe experimental rations fed to lactating

COWS.

Hem  -Gomtrol | BWS" | BWUS | BWIS
Ayera&edaﬂbel Kg 1 3510 15.05 1 1595 | 1538
Average daily feed cost, LE,h 1170 [ 13581 1325 | 13.10
|Average daily yield of 4% FCM, LE | 10.69 11.57 | 1203 13 20
Feed cost per ton of 4% FCM, LE 10940 | 1| 173 0 l 120 2 1 9924
Feed cost reduction/ton 4% FCM, LE -- -79.70 -820 | +101.60

Local price aceordmg to year 2003 of féedstuffs (LE/ton):
CFM=1100, rice straw = 100, BWS= 105, BWUS= 129 and BWIS=113.
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