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ABSTRACT

Three roughages (corn stalks, wheat straw, and rice straw) were compared for
the effect of two or three times feeding frequency per day on the performance of three
different sheep breeds (Farafra, Chios and Ossimi}. Feeds consisted of 50.50
roughage: concentrales and were offered restricted at 3% of live body weightin
eighteer metabolism trials.

Dry matter intakes were not influenced by frequency of feeding, animal breed
or by type of roughage. Ossimi breed showed higher values than the other breeds in
nulrient uftilization. Three times feeding frequency showed betfer digestibility
coeflicients than two times. Ossimi, com stalks and three limes feeding were higher
than the others in nitrogen retention. Resulls indicaled that no significant differences
among breeds, type of roughage and feeding frequency in rumen parameters.

it is concluded that, under the condilions prevailed in this study, increasing
feeding frequency improved nutrient utilization in different sheep breeds or in different
rations.
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INTRODUCTION

Many investigators (Burt and Dunton, 1967; Stanley and Marita, 1967
and Smith et al, 1978) have reported that feed intake is not stimulated by
offering mixed rations more than once daily. Whale tract nutrient digestion
also is not affected (Honing et al, 1976 and Robinsen and Sniffen, 1985).
However, increasing frequency of feeding will lead to less fluctuation of
rumninal characteristics and stabilize diurmal rumen fermentation patterns
(Nocek and Braund, 1985 and Nocek; 1987). This may, theoretically,
increase efficiency of nutrient digestian i the rumen (Johnson, 1876; Gibson,
1981 and Ulyatt ef al, 1984). This will alsc enhance maximum microbial yield
(Nocek, 1982).

The present work was carried out using three different roughages (com
stalks, wheat siraw and rice straw) to investigate the effect of two or three
times feedings per day on the performance of sheep breeds {Farafra, Chios,
and Ossimi).

MATERIALS AND METHODS

The current experiment was carried out at the experimental unit of the
Animal Production Research Institute, Dokki, Cairo. Three different sheep
breeds (Farafra, Chios and Ossimi) were used in this study. Six male
animals from each breed were selected randomly for the study. Animals
within each breed were divided into two groups of three animals each. Animal
groups were used repeatedly in metabolism trials to evaluate the
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experimental rations. Animais were kept in separate metabolic cages fitted
with stainless steel separators. Animal weights were recorded at the
beginning and at the end of each experiment. A three-week preliminary
period was elapsed before a seven-day collection period. Between
experiments, the animals were allowed to rest in pens and adapt to the next
treatment for two weeks.

Experimental rations consisted of three roughages (corn stalks, wheat
straw and rice straw) and concentrate feed mixture (CFM) (Table 1). Rations
were offered in restricted amounts {3% of body weight, divided into 50% CFM
and 50% roughage). Diets were given in two equal diets at 12 hrs intervals
(6.00 am and 6.00 pm) or three equal diets at 8 hrs intervals (6.00 am, 2.00
pm, and 10.00 pm). Water was available all times. Measures of feed intake,
water consumption, feces, and urine were made daily at 6.00 am. On the last
day of each period, samples of rumen liquor were coilected using stomach
tube. The samples were withdrawn just before morning feed and 4, 8, 12, 18,
and 20 hrs post feeding. The pH values were immediately recorded. Few
drops of standard solution of mercuric chioride were used to stop microbial
activity. Some of the rumen liquor was used for VFA’s determination.

Samples of feeds, feces, and urine were analyzed according to
A O.AC. (1990). The pH value was measured immediately after coliection by
using pH meter. Rumen fiuid samples were analyzed for TVFA’s by steam
distiliation {(Warner, 1964). The data were analyzed statistically at factorial
design using GLM procedures of SAS (1992).

RESULTS

Digestibility coefficients and nutritive valtues

Average nutrient digestibility coefficients and nutritive value of rations
when fed to different ram groups are presented in Table (2). Ossimiand
Chios rams performed better than Farafra in all traits. Comparison between
roughages revealed that corn stalks had higher quality than rice straw and
wheat straw. On the other hand, results in Table (2} indicated that increasing
frequency of feeding from two to three times a day did not affect most nutrient
digestibility coefficients except for OM, CF, and NFE. However, TDN and
DCP increased (P<0.05) at 3 times feeding.

Nitrogen metabolism .

Nitrogen metabolism data are shown in Table (3}. Either breed, type of
roughage or feeding frequency did not affect nitrogen intake, digested N and
nitrogen balance. However, Ossimi rams had significantly higher digested
nitrogen/nitrogen intake than Farafra and Chios groups.

Water utilization

Table (4) shows tota! water intake, water output, insensible water loss
and water intake/dry matter intake. These traits had a slight increment
(P<0.05) in Farafra rams than Chios and Ossimi rams. On the other hand,
these traits were affected significantly (P<0.05) by type of roughage (Table 4)
with wheat straw; being the highest and comn stalks the lowest. Differences
between two or three times of feeding did not attain significance.
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Table 3. Nitrogen utilization of sheep fed the experimental rations

ftermn N Fecal Digested Urinary N Digested Urinary  NBf di ':?{ od
intake N N N balance Nfintake Nintake intake 9 N
g/hrd %
Effect of bread - NS NS
Farafra 1841 889 9527 745" 2.ar 51.71%  38.84°  {2.67° 2489
Chios 1855 8.93 g.62° 7.2%° 2.3¢8° 51.86° 38.98" 1288" 24.84°
Ossimi 1841 8.73 988 725" 24 5258° 3938 1320" 25407

Effect of type of
roughage NS NS

Ricestraw 1888 851 975° 7.32° 243" 5225  39.23% 13.02® 24.92%

:‘l‘gﬁft 1824 B82 942" 742° 230" 51.64°  3904° 1261°  2442°

Corn staiks 18.46 8.80 9.66° 7.20° 246°  5233°  35.00° 1333 25477
EFffect of feeding frequency NS

Two limes 1845 8.87 9.58° 7200 2.36° 5192  39.07" 12.90" 24.84°

,T*‘mf: 18.45 881 9.64° 7.22° 242°  5225° 3g42' 1212° 25108

a, and b: Means within column for each category bearing different letters differ (P«<0.05)

Table 4. Water utilization (mi/h/day) of sheep fed the experirmentai rations

Total Water
Hem Water Feed Total watar Fecal Uring water Insengible  intake
intake moisture intake moisture  volume outgut watar (/Kg
DM)
Effect of breed NS NS NS
Farafra 2050.7" 184.95° 223577 4425° 6432° 108577 11500° +1.92°
Chias 1969.7° 186.34% 2176.1% 421.2° 609.2% 1039_45 1145.7° 1.86°
Ossimi 19532 184.77° 2137.9° 4221° 5528° 9748° 1163.1° 1.84°
Effect of type of roughage NS N5

Ricestraw  1952.8° 190.94* 2183.7° 44537 586.7° 1033..0“ 1151.7% 1.88%

Wheat straw  2004.33" 180.56° 22749 227.9° 668.1° 1121.8° 1153.1° 1.94°
Com stalks  1908.5° 184.56° 2091.1° 386.8° 5504 937.2° 1153.9° 1.79°
Effect of feeding frequency NS

Two limes 2033.9° 183.15* 221717 22171 6185 1053.1" 1164.0° 1.90"
Three times 1961.8° 187.55" 2149.3" 2149.3° 5849" 1007.5° 1141.8° 1.85°
a, b, and ¢: Means within column for each category bearing different letters differ (P«<0.05)

Rurminal parameters

Ruminal pH and TVFA's at different times (0, 4, 8, 12, 16, and 20 hrs
postfeeding) are presented in Table (5) and Figures 1 and 2. Mean values of
ruminal pH or TVFA’s concentrations were not influenced (P>0.05) by breeds
or type of roughage. Noticeably, variations in feeding frequency altered the
patterns of rumen fermentation at 0, 8, 12, 16, and 20 hrs postfeeding. Yat,
there were no changes in either pH values or TVFA’s concentrations
hetween twice and three times feeding a day at the overall means.

DISCUSSION

Rations were offered in restricted amount at 3% of body weight divided
into 50% CFM and 50% rocughage. Censequently, no significant differences
were detected among animal breeds, type of roughage, or feeding frequency
concerning either total DM intake {g/h/d) or DM intake as a unit of metabolic
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body size (Table 2). This should be expected since rations did not differ
dramatically. Rumen capacity does not change rate of passage under simifar
nutritional conditions. Therefore, total dry matter intake should not be
changed when frequency of feeding changed. Coleman el af. (1884) found
that voluntary DM intake was nhot changed by increasing the number of meals
from ohce o twice a day or up to four times a day (Giill and Castle, 1983 and
Goouewardene el al., 1995},

In Table (2} com stalks had & little higher quality than rice straw or
wheat straw. This can be attributed to high content of OM and hemicellulose
and low content of ash, cellulose, and lignin in corn stalks than in other
roughages (Table 1). These resulls are similar to those obtained by Fouad
1891, 1995 and Fouad ef af {1998) and Fahmy ef af. {1994). Attia-Ismail ef
a/.(1994) reported that com stalks had significantly higher digestibility values
of DM, OM, CP, and cellulose than rice straw, wheat straw, bariey straw and
bean straw. On the other side, increasing feeding frequency increased
digestibility coefficients of OM, CF, and NFE. ), further, increased feeding
values (TDN and DCP) significantly.

The results are in agreement with those obtained by many
investigators. Ruiz and Mowat, (1987) cbtained smalt increments in DM and
OM digestibility when feeding frequency increased from two to three times.
Clark and Keener, (1962) and tkhatna and Adu {1985) reported that nutrient
digestibility tended to increase when feeding frequency increased on either
ad lib or restricted basis. However, Stanlon et al. (1990) reported that feeding
frequency did not affect the digestibility of nutrients. Ikhatn et af. (1987} found
no significant differences between twice and three times of feeding a day.

In Table (2) increasing the frequency of feeding from two to three times
increased CF digestibility. This may be due to more uniform nimen
fermentation (French and Kennelly, 1984), resulting in increased fiber
digestion (Robinson and Sniffen, 1985). On the other hand, Howard et ai.
{1992) found that increased feeding frequency improved protein synthesis.
Consequenlly, improved efficiency of food utlization (Gibson, 1981).
Moreover, Taei (1996) found that the values of TDN and DCP were improved
with increasing feeding frequency.

The results (Table 3} indicated thal nitrogen retention (NR, g/h/d),
digested N and NR as a percent of N intake and NR as a percent of digested
N were higher with Ossimi groups, corn stalks fed groups and three times
feedings a day. The increase in nitrogen metabolism may have been due to
the improvement of nutrient digestibilities (Table 2). This may have led to
higher microbial protein synthesis (Taei, 1998). Ruiz et al. {1589) found that
feeding frequency improved (P<0.05) nitrogen retention. Abdel-Aziz ef al.
(1993} found that corn stalks fed group had higher N retention than rice straw
fed group of sheep.The present study was carried out at wintertime.
Therefore, the differences in either water intake or excretion did not seem to
be significant. There was no heat load to affect water intake orevento
magnify the differences in water intake as related tc type of roughage.
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However, the resuits obtained in this study are in agreement with NRC (1981)
which reported that sheep consumed about 2 liters of water/Kg DM intake at
temperature between zero and 15 °C. Blaxter et &/, {1959) showed that the
urine volume of sheep decreased at cold temperatures. Nocek and Braund,
(1985) and Taei, (1996) reported that mean daily voluntary water intake was
not significantly influenced by feed frequency (1, 2, 4, and 8 times a day)
(Table 4).

Ruminal activity {Table 5} as affected by feeding frequency was tested
by the changes in pH values and TVFA’s concentrations. Ruminal pH values
were higher for all groups before feeding; being on the average 6.81 then
decreased steadily to reach their lowest values at 4 hrs then increased at 8
hrs post feeding. Other increase of pH was noticed at 12 hrs post feeding for
two times feeding and steadily decreased at 16 hrs and then increased. While
the pH values started to decline at 12 hrs with three times feeding, it steadily
decreased at 16 hrs, then declined at 20 hrs post feeding.

The decrease in pH values after 4 hrs post feeding was for fwo and
three times feeding, at 16 hrs for two times and 12 and 20 hrs for three times
coincided with the two feeding limes. Similar trend was observed by Lardy ef
al. {1983}, Taei (1993) and Baraghit et al. (1985).

The TVFA’s concentration was negatively associated with pH values.
The TVFA's concentrations fluctuated by sampling time and time of feeding.
Similar findings were reported by Giacomini ef al. (1985) and Burrin and
Britton (1986). They indicated that the progress of increasing ruminal TVFA's
concentrations paralieled reduction in ruminal pH.

Generally, mean values of pH, or TVFA’s concentrations were not
influenced significantly by breeds, type of roughage or frequency of feeding.
French and Kennelly, (1990} reported that means of ruminal pH were not
influenced by feeding frequency. Nevel- ef al. (1986) found that with
increasing feeding frequency, the rumen fermentation pattern became more
stable. Kanfmann (1976} reported that ruminal pH was not affected before
feeding, but ruminal pH and TVFA’s concentrations were significantly
affected by time after feeding. At last, the recorded pH values were within the
reported range for normally functioning rumen; being 6 to 7 for optimum
microgganisims activity (Mestens, 1979).

Depending on this study, it has been found out that the performance of
sheep gets better with the increase in number of feeding times depending on
the better harmony in rumen fermentation. However, this is independent of
the breed of sheep or the bulk material.
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