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ABSTRACT

Twenty four lactaling Friesian cows were divided randor-ly into four similar
greups. Cows of the first group were fed on a controf ration (R1) consisted of 50%
concentrate mixture (CM), 30% berseem hay (BH) and 20% rice straw (RS}, for the
other three groups (R2, R3 and R4) 33, 66 and 100% of the berseem hay (BH) were
replaced by vegetable markel ng wasle silage ‘VIVMWS), respectively.

Resulls indicated that the contents of Dil, CP, CF and ash decreased, while
OM, EE and NFE contents increased with increasing the level of VMWS in rations.
The digesiion coefficients of DM, OM, EE and NFE (and consequently the TDN value)
increased, while the digestion coefficients of CP, CF (and subsecquently the DCP
vaiue} decreased significantly (P<G.05) with increasing the level of VMWS in the
rations. Average daily intakes of DM, TON, CP and DCP decreased significantly as
the level of VMWS in the rations increased. Ruminal TVFA's, blood Ta and cortisol
concentrations and aikaline phosphatase activily increased, while ruminal pH value
and NHs-N, and blood total protein, albumin, globulin, urea and creatinine
concentrations and activity of GOT and GPT decreased significantly (F<0.05) with
increasing the level of VMWS in the rations.

The yield of actual milk, 4% fat corrected milk (FCM), fat, lactose and totai
solids increased significanlly (P<0.05) with increasing the level of VMWS up to 66%
and decreased afiterwards. Fat and lactose contents increased, while protein, totat
solids, solid not fat and ash conients of mitk and the yield of milk protein decreased
significantly {P<0.05) with increasing the level of VMWS in the rations. Yield of solid
not fat in milk of cows fed 100% VMWS (R4) was significantly lower (P<0.05)
compared lo those fed R1, RZ and R3 rations..

Daily feed cost decreased, and efficiency of energy and protein utilization as
well as feed and economic efficiency increased significantly {P<0.05) with increasing
the level of VMWS in the rations. The income of 4% FCM yield increased significantly
(P<0.05) with increasing the level of VMWS up to 66% and decreased afterwards.
Blood analysis revealed normal hepatic function and level of hormone associated with
energy metabolism.

Keywords: Lactating Friesian cows, vegetable marketing waste silage, digestibility,
nutritive values, milk production and composition, blood constituents,
rumen liquor paramelers.

INTRODUCTION

The livestock sector plays a significant economic role in most
developing countries and is essential for the food security of their rural
population. However, ameng the major constrains limiting the development of
livestock production in many developing countries in both Africa and Asia,
inadequacy of animal feed resources is most often the crucial factor. Feed



Shitta, A. A. and H. M. A. Gaafar

shortage, either quantitively or qualitatively, are limiting livestock productivity
(Kayouli and Lee, 2002). The available feedstuffs were 63.60 million tons of
green forage, 10.80 millicn tons of concentrate mixture and 12.95 million tons
of crop by-product (General Statistics, Year Book, 2002). On one hand, the
availabilities of TDN and DCP were 17.60 and 2.25 million tons, respectively.
On the other hand, the requirements of TDN and DCP were 23.45 and 3 15
million tons, respectively. The annual deficit of TDN and DCP by the year
2002 were about 5.85 and 0.90 million tons, respectivily. On the same time,
the vyield of vegetables in Egyptis about 14.13 million tons per year (General
Statistics, Year Book, 1998) of which about 3.95 million tons are wasted
vearly during marketing. The ensiling of vegetable marketing wastes is a
simple and appropriate method of conservation of such wastes and
consequently help to reduce the feed shortage mentioned above.

The objective of the present study was to investigate the possibilities
and effect of replacing berseem hay at different levels by vegetable marketing
waste silage in the rations on milk yietd and feed and economic efficiency of
lactatind cows.

MATERIALS AND METHODS

The present study was carried out at Sakha Animal Production
Research Station, Animal Production Research Institute, Agricultural
Research Center, Ministry of Agricuiture to evaluate the effect of feeding of
vegetable marketing waste silage on milk yield and composition. Vegetabte
marketing waste contained a mixture of heterogenecus materials such as
lettuce, carrot, bean, cabbages, tomato, potato etc. collected from vegetable
markets at Kafr El-Sheikh city. Vegetable marketing waste silage was made
between feed toughs, where 30 cm layer of rice straw spread on the ground
as hed to absorb the silage seepage and to prevent contamination with earth.
Vegetable waste was mixed with bean straw to adjust moisture content.
Sugar cane molasses was added at a level of 3% 1o vegetable marketing
waste (on fresh matter basis) to increase the activity of silage fermentation.
The materials was compressed by heavy drum filled with sand, then covered
with plastic sheet, hard pressed with 30 cm of soil layer and ensiled for eight
weeks.

Twenty four lactating Friesian cows at 6 weeks of lactation with
average body weight of 500 kg were divided randomly into four similar groups
(6 cows each). The cows in the first group were fed a control ration (R1)
consisted of 50% concentrate mixture {(CM), 30% berseem hay (BH) and 20%
rice straw (RS). In the second (R2), third (R3) and fourth (R4) groups 33, 66
and 100 of the BH were replaced by VMWS, respectively. Concentrate
mixture consisted of 30% undecorticated cottonseed cake, 25% wheat bran,
22% vyellow com, 10% rice bran, 5% linseed cake, 5% molasses, 2%
limestone and 1% common salt. Concentrate mixture was obtained from E}-
Salam Feeds Factory, El-Marg, Cattle Assurance Box, Ministry of Agriculture,
Egypt. Molasses from Sugar company, El-Hawamdia, Egypt. While, berseem
hay and rice straw were brought from the local area, Kafr El-Sheikh, Egypt.
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The cows were fed ‘ndividually to cover the recommended requirements of
dairy cows according to NRC (2001) allowances for dairy cattle. Rations were
fed at two equal meals at8a.m. and 3 p.m. Waler was offered to the cows
three times aaily.

Four digestibility trails were conducted during the feeding trail using
12 cows (3 ea~h) were chosed randemly from the experimental groups to
determine nutrients digestion coefficients and nutritive values of the
experimental rations. Each digestibility trail consisted of 15 days prelminary
period followed by 7 days collection period. During the digestion trails, cows
were fed their normal allowances according to the experimental assignment
of each group. Acid insoluble ash {AlA) was used as a natural marker
(VanKeulen and Young, 1977). Nutrients digestion coefficients were
calculated from the equations siated by Schnider and &latt (1975).

AlA% in feed

DM digestibility (%) = 100 — [1C0X AlA% in feces )

Mutrient digestibiiity (%) = 100 - [100X] Al A% infeed X nutrienl % in feces
AlA% in feces nutrient % in feed

Where AlA was acid soluble ash,

Samples of CM, BH, RS and VMWS were taken at the beginning,
middle and end of digestibility trail. Feces samples were taken from the
rectum of each cow twice daily with 12 hours apart during the collection
period of the digestibility trail. The samples were composted, dried in a forced
air oven at 65 °C for 48 hours and then ground. Representative sampies of
feedstuffs and feces were analyzed according to AOAC (1990). Daily milk
producticn was recorded indivi¢ually and corrected for 4% fat content (FCM)
using the formula of Gains (1928) as follows:

4% FCM =[ 0.4 x milk yield (kg)] + [15 x fat yield {kg)}

Milk samples from consecutive evening and morning milking were
taken every week during the experimental period (3 months). Milk fat, protein,
iactose and total solids were determined using Mitko-Scan (1338. Foss
Electric). Milk fat and protein reanalyzed by Garber's and macrokjeldahie
methods as described by Ling (1963).

Rumen liquor samples were taken monthly from 3 cows after 3 hours
of the morning feeding using stomach tube and filtered through double layers
of cheesecioth. The pH value was determined immediately using digital pH
meter (Orian 680). The concentration of ammonia-N was determined
according to the method of AOAC (1990} and TVFA's according to the
methcd  of Warner {1964). Biood samples were taken monthly from the
jugular vein of the cows ty clean sterile needle into clean dry heparinized
glass tubes, centrifuged for 15 minutes at 4000 R.P.M. to obtain plasma,
which was analyzed calorimetrically for total protein, albumin, globulin (by the
difference), urea, creatinine, alkaline phosphatase, GOT, GPT, T3 and
cortisol using commercial diagnostic kits (Test Combination, Pasteur Lap.).
Feed efficiency was calculated as the amounts of DM, TDN, CP and DCP per
kg fat corrected milk (FCM). Energy and protein efficiency were calculated
using the foliowing equations:
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TDN requirement for maintenance and milk yield X100

Enerqy efficiency%=
’ TDN intake

Brotein requirement for maintenance and milk yield X100

Protein efficiency%=
Protein intake

Economic efficiency of milk production was calculated as the ralio
between the income of 4% fat corrected milk production and the cost -f
average daily feed consumed as follows:

Income of 4% fat corrected milk production

Economic efficiency =
Cost of feed consumption

Where the price of 1 ton was 1000 LE for 4% fat corrected milk, 700
LE for concentrate mixture, 400 LE for berseem hay, 50 LE for rice straw and
80 LE for vegetable marketing waste silage. The data were statistically
analyzed using generai linear models procedure adapted by SPSS (1989).

RESULTS AND DISCUSSION

Vegetable marketing waste silage (VMWS) was free from mold, must smelle.
green in color, having a firm texture and pH value was 4.15 The
concentrations of TVFA's was 225%, lactic acid 6.45% {of DM} and
ammonia-N 7.60% of total-N. These results indicated a good quality silage as
reported by McDonald et al{1995). Chemical composition of feedstuffs and
calculated composition of the experimental rations are presented in Table (1).

Table 1: Chemical composition of the tested feedstuffs and
experimental rations.

0 Composition of DM %

l"e’“s 1 DM% oM —cP_ CF_EE NFE_ Ash

Feedstuffs

CM 90.40 | 91.50 1625 1260 320 5%45 850

BH 88.60 | 87.10 1350 2240 260 4860 1290
MWS 20.50 [ 9250 1050 1970 2.80 5950 7.50

RS 89.20 | 83.60 240 3050 160 4910 1640

Experimental rations

R1 (controt) 89.63 | 8860 1265 1912 270 5413 11.40

R2 6707 | 89.14 1235 1885 272 5522 1086

R3 5360 | 8568 1205 1858 274 5831 10.32

R4 4463 | 90.22 1175 14831 276 5740 978

The contents of DM, CP, CF and ash were lower, while OM and NFE
contents were higher in vegetable marketing waste silage (VMWS) compared
with berseem hay (BH). Calculated composition of the experimental rations
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showed that DM, CP, CF and ash contents decreased, while OM, EE and
NFE contents increased with increasing the level of VMWS in the rations.

Nutrients digestion coefficients and nutritive values by lactating
Friesian cows fed the experimental rations are presented in Table (2). The
digestion coefficients of OM, OM, EE and NFE and subsequently TON value
increased, while CP and CF digestions and subsequently DCP value
decreased significantly (P<0.05) with increasing the level of VMWS in the
rations. The TDN values of R1, R2, R3 and R4 were £2.86, 63.82, 64.68 and
65.76 %, respectively. The corresponding values of DCP were 8.66, 8.22,
7.76 and 7.34%, respectively. These results are in agreement with those
obtained by Gaafar (2001) who found *hat digestion coefficients of DM, OM,
EE and NFE and subsequently TDN value increased, but digestion
coefficients of CP and CF and subsequently DCP value decreased with
increasing the level of corn silage fed to growing Friesian calves.

Table 2: Nutrients digestion and nutritive values of the experimental

_ rations.
- Experimental rations

R1 R2 R3 R4 SE
Digestion coefficients % -
DM B6.50° 67.10° 67.70° 6830° 0.22
oM 68.50° 69.20° 69.80° 70.50° 023
CcP £8.45° 66.60° B64.40° 62.50° 068
CF 51.40° 59.50° 58.10° 56.50° 0.54
€E 70.80¢ 72.80° 75.10° 77.20° 0.73
NFE 70.50° 72.30° 73.70° 75.40° 0.55
Nutritive values %
TDN 62.86° 63.82™ 64.68" 6576° 0.61
DCP 8.66°  8.22° 776  7.34° 0.31_|

a, b, ¢ and d: Values In the same row with different superseripts differ signlficantly
{P<0.05).

Average daily feed intakes by lactating cows fed the experimental
rations are illustrated in Table (3). The amounts of CM, BH+VMWS and RS
tended to decrease with increasing the of VMWS lin rations. Average daily
intakes of DM, TDN, CP and DCP decreased significantly with increasing the
level of VMWS in the rations, which were 16.00, 10.05, 2.02 and 1.38 kg for
cows fed control ration (R1); 15.60, 9.95, 1.93 and 1.28 kg for R2 (contained
33% VMWS); 15.20, 9.83, 1.83 and 1.18 kg for R3 (contained 66% VMWS]
and 14.70, 967, 1.73 and 1.08 kg for R4 (contained 100% VMWS),
respectively. These results are in agreement with those obtained by Cilliers et
al.(1998), Gaafar {2001) and Mohsen et a/.(2001) who found that DM, TDN,
CP and DCP intake decreased with increasing the level of corn silage in the
rations of growing calves.
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Table 3:; Average daily feed intake by lactating Friesian cows fed the
experimental rations.

Experimental rations

ltems

R1 R2 R3 R4 SE
kg / head / day _1
| Concentrate mixture” i 8.00 7.80 7.60 7.35 -
| Berseem hay~ 4.80 3.12 1.52 - -
l Vegetable waste siiage* - 1.56 3.04 4.41 -
i Rice straw” 3.20 212 3.04 2.94 -
| BH + VWS 4.80 468 4.56 4.41 -
' DM 16.00° 15.80° 15.20° 14.70° 0.18
! TDN 10.05° 965® 983" 957 007
| cP 2020 193*® 183 173 006
DCP _,.1.08°  128™ 118"  1.08° 005

"0On OM basis.
a, b, ¢ a.d d: Yalues In the same row with differant superscripts differ significantly
{P<0.05).

Rumen liquor parameters of lactating Friesian cows are (Table 4)
revealed that ruminal TVFA’s concentration significantly increased, while pH
value and NH;-N concentration decreased (P<0.05) with increasing the level
of VMWS in the rations. The depression of ruminal pH va'ue and ammonia-N
with accompanying rise in VFA concentration in response to increasing the
level of VMWS in the rations may be due to their content of lactic acid (6.45%
of DM). These results agreed with those obtained by Ei-Ready (2000) who
reported that concentration of TVFA's increased, while pH value and
concentration of NH;-N decreased in rumen liguor with increasing ihe levels
of corn silage or corn stover silage in the rations of lactating cows. Hungate
{1966} stated that rumen microorganisms utilize more NH;-N when more
energy sources are fermented. Russell and Dombrowsxi (1980) indicated that
ruminal VFA production was closely related to ruminal pH, which can be
considered as an important regulator of microbial yield.

The concentrations of Ty and cortisol and the activity of alkaline
phosphatase increased, while total protein, albumin, globulin, urea znd
crealinine concentrations and the activity of GOT and GPT decreased
significantly {P<0.05) in blood plasma of the lactating cows with increasing
the level of VMWS in the rations (Table 4). The previous results arein
accordance with those obtained by Cornelius (1970) and Mahmoud and
Mihalka (1978) they found that plasma total protein, aloumin and giobulin
contents increased with increasing dietary protein intake. Mehany {1989)
reported that plasma urea and creatinine concentrations and the GOT and
GPT activity increased with increasing the content of CP in the ration. In
general both the enzymes activities and the hormonal levels fall within the
nermal levels of the lactating cattie, which means that the hepatic function
and the hormonal activities associated with the energy metabolism seem to
be not affected by feeding VMWS.
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Table 4: Rumen ligquor parameters and blood constituents of lactating
Friesian cows fed the experimental rations.

Experimental rations
Items R R2Z__R3 R4 SE |
I-Tiumen parameters
pH 690" 6.75° 643 625" 008
TVFA's (mag/ *CO ml) 15.7¢°  16.45° 18.10° 19.35° 0.43
NH;-N (mg/100 ml) 16.95° 1585 14.75° 13.35° 040 |

Blood constituents :t
Total protein (g/100 ml) | 870° 845 820%  7.90° 010 |

Albumin (g/100 mi) 445° 430 420°  400° 005 {
Globulin (g/100 ml) 425% 415 400° 3.900° 004 ;
Albumin: globulin ratio 1.05°  1.04® 105 102 0.0f
Uraa (mg/100 mi) 19.90° 1915° 18.35° 17.10° 21
Creatinine (g/100 mi} 13 145 130° 1.15° 005
GOT (U L) 4530° 41.75° 3855 3340° 132
GPT (IU/L) | 2580° 2260° 19.25° 17.35° 0.98
Akainephespheiose (LCOMY) | 21 85° 2230  23.00° 24.20° 0.29
Ta(ug / 100 mi) 52.35° 54.40° 56.80° 5840° 0.71
Cortisol (ug / 100 ml) 9.60°  11.90° 1295"° 1365° 048

a, b, ¢ and d: Values in the same row with different superscripts differ significantly
{P<0.05).

Results in Table (5) revealed that the yield of actu_l milk, 4% fat
corrected milk (FCM), fat, lactose and total solids increased significantly
(P<0.05) with increasing the level of VMWS up to 66% and cCecr.ased
afterwards. The concentration of fat and lactose increased, while that of
protein, total solids, solid not fat and ash of milk ard the yield of protein
decreased significantly (P<0.05) with increasing the level of VMWS in the
rations. However, the yield of solid not fat was significantly lower (P<0.05) for
cows fed 100% VMWS (R4) compared with those fed rations containing BH
{R1, R2 and R3). Average daily milk yield of lactating Friesian cows fed R1,
R2, R3 and R4 were 15.85, 16.10, 16.50 and 15.95 kg, respectively. The
cerresponding values of FCM were 14.30, 14.77, 15.39 and 14.99 kg,
respectively. These results are within the values obtained by Coulon et
al.(1987) who stated that dairy cows fed grass silage yielded more milk than
those fed hay. EI-Ready (2000) indicated that the contents of fat and lactose
increased, while protein, total solids, solid not fat and ash contents decreased
with increasing the level of corn or corn stover silage in the rations of dairy
cows. Church (1991} reported that acetic acid is the major end product of the
fermentation of cell wall carbohydrates by rumen microorganisms. The
importance of acetic acid in dairy cows nutrition as a major source of energy
and a precursor for fat synthesis has been aiso demonstrated by Church
(1981).
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Table 5: Average daily milk production and composition of lactating
Friesian cows fed the experimental rations.

_— Experimental rations

R1 R2 R3 R4 SE
Milk yield {kg/ day) 15.85°  16.10° 16.50° 1595 0.08
4% FCM (kg/ day) 1430  14.77°  1538° 14.99° 0.12
Milk composition (%)
Fal 3.35° 345" 355"  380° 0.03
Protein 3.40° 320 300 2.80° 0.07
Lactose 4.60° 470 480  4.95° 0.04
Tota! solids 12.25°  12.17® 1210  12.05°  0.04
Solid not fat 8.90° 8.72° 855  845° 0.06
Ash 0.90° 0.82°® 075 0.70° 0.02
Constituents yield
Fat (g/ day) 530.97° 555.45° 58575° 574.20" 6.56
Protein (g/ day) 538.90° 515.20° 495.00° 446607 10.59
Lactose (g/ day) 729.10° 756.70° 792.00° 789.52° 883
Total solids (kg/ day) 1.94%  1.96° 2.60° 1.92° 0.01
Solid not fat (kg/ day) 1.41° 1.40° 1.41° 1.35° 0.09

a, b, ¢ and d: Values In the same row with different superscripts differ significantly
(P<0.05).

Feed and economic efficiencies of lactating Friesian cows fed the
experimental rations are shown in Table (6). Feed conversion expressed as
the amounts of DM, TON, CP and DCP per kg 4% fat corrected mitk (FCM)
decreased, while the efficiency of ene-gy and protein utilization and feed
efficiency increased significantly (P<0.05) with increasing the level of VMWS
in the rations. The previous resuits are in accordance with those obtained by
Mahmoud ef a/.(1992) who noticed that the efficiency of energy and protein
utilization was higher for Jactating cows fed corn silage compared with those
fed the control ration. Mohy El-Dien {1998) stated that feeding sugar beet
tops silage for dairy cows led to increasing feed efficiency.

Moreover, the income of FCM yield revealed similar trend to the FCM
yield, which increased significantly {P<0.05} with increasing the levej of
VMWS up to 66% and then decreased. Moreover, average daily feed cost
decreased, while the economic efficiency increased significantly (P<0.05)
with increasing the level of VMWS in the rations. These results could be
attributed to the higher price of BH compared with VMWS (400 VS. 60 LE/
ton, respectively). Economic efficiency for lactating cows fed R1, R2, R3 and
R4 were 1.67, 1.82, 2.02 and 2.10, respectively. These results are in
agreement with those obtained by Bendary et al. (2000) who found that feed
cost decreased and econeomiic efficiency increased with increasing the level of
sugar beet tops silage in the rations of dairy cows.
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Table 6: Feed and economic efficiencies of lactating Friesian cows fed
the experimental rations.

Experimental rations
jtems R R2 R3 Ra  SE
Feed efficiency
DM kg/ kg FCM 1.12° 1.06% 0.99° 0.98° 002
TDN kg/ kg FCM 0.7¢° 067* 064" 064" 001
CP g/ kg FCM 141.26°  130.44° 118.01° 11523° 482
DCP g/ kg FCM | 96.50° 86.82° 76.54° 71.98° 401

Energy efficiency % 8259° 84.92° 87.99° 8839° 076
Protein efficiency % 81.68° 87.86° 9530° 99.19° 293
Economic efficiency
4% FCMincome (LE) | 14.30°  4.77°  1539°  14.99° 0.12
Daily feed cost (LE) 8.54° 8.13° 763° 7.18° 055
Ecsnomic efficiency 167° 1.82° 202° 210 0.19

a, b, ¢ and o Values In the same row with different superscripts differ significantly
{P<0.05).

In conclusion, the vegetable marketing waste silage could be used as
a source of roughage in the rations of lactating cows especially dunng
summer season under Egyptian conditions. Replacing the berseem hay by
€6% of vegetable marketing waste silage obtain the highest milk production.
While, the 100% replacement by vegetable marketing waste silage recorded
the least feed cost and the highest economic efficiency. Blood analysis
declared normal hepatic function and endocrinological axtivities associated
with energy metabolism.
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