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A Zx2x2 factorial experiment was carried out to study the cffect two forage supple~
ments and the removal of short fibres from a basal diet of sisal pulp on Luc proadeution
and acid-base balance of tropical sheep. The factors compared were breed; Yelibuey and
2lack Belly, forage source; ramdn (Brosdmuwn alicasfrum) and african star grass (Cimodun
plectostrachius), and the presence or absence of short fibres in the sisal pulp,

Twenty four male lambs, 12 of each breed, with a mean initial live weight of 18 = 2 kg,
were housed in individual pens and fed ensiled sisal pulp ad libitum, All animals receiv
cd supplements of soya bean meal and minerals. The diets were made iso-nitrogencus (15%
CP) by the addition of urea, The experiment lasté&d 70 days.

Four Pelibuey sheep, of approximately the sume age and live weight, were housed in asep
arate pen and fed african star grass and ramdén, These animals fermed a control group
for the physiological parameters measured.

Voluntary intake of the pulp was not significantly affected (P > 0.05) by any of the
principle factors, but a significant interaction (P < 0.05) betwcen breed and forage
source was observed. Pelibuey sheep ate mor: pulp with the star grass supplement than
with ramon (2.89 vs 2.69% of liveweight; LW, with Black Belly sheep the reverse wasg
tvue (2,71 vs 2.B4% LMW, respectively). No significant factor effects or interactions
(F > 0.05) were found far live weight gain, However, gains tended to be better (P<0.l)
when ramén was offered tham with star grass (81 vs 69 g/day, respectively).

Values of pH and net acid-base in the urine of all animals receiviag sisal pulp wero
very much lower than thoge measured iu the cnimals of the cvontrol group. On the other
hand, pH, pCO; and the ratio bicarbonate:carbonic acid in blood were maintained close
to or slightly above values measured in the uontrol group. Possible causes of this appar
ent contradiction between acid-base status determined from urine parameters and that de
termined from blood parameters are discussed,
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In a previous study, Rodriguez et al (1984) obtained acceptable lijve
weight gains in sheep fed ensiled sisal pulp (Agave fouwreroydes) with sup-
plements of soya bean meal, ramdn (Brosimum alicastrum) and minerals, This
type of supplementation, however, is expensive and the forage did not pro-
duce the increase in the voluntary intake of the pulp shown in other stu-
dies (Gutiérrez et al, 1981; see Rodriguez et al, 1984).

In the sisal processing plant the long fibres are removed from the
leaves but a quantity of short fibres remain in the by product bagasse. So
me of these are sometimes removed in an additional process which gives the
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by product pulp, Compact accumulations or balls of the short fibhres  have
been observed in the rumen of animals eating sisal by products, Gutiérrez
(1981) and Belmar (1982) suggested that these formations contribute to the
low rumen dilution rate and the poor voluntary intake of these by products.

The objectives of the present study were to compare rambn, a high qua
lity forage, with a poor quality forage, african star grass (Cynodon pec”
tostachyus) as supplements for diets based on ensiled sisal pulp and to
study at the same time, the effect of the removal of the short fibres from
the pulp on its voluntary intake by sheep. Also, the importance of the acid
base imbalance detected in the first part of this study (Rodriguez et ai,
1984) was evaluated.

Materials and Methods

Twelve Pelibuey and 12 black Belly sheep, which were 9-11 months old
and whose initial live weight ranged from 15 to 22 kg, were used. These
animals had not had previous contact with sisal by products. They were hou
sed in individual pens (see Rodriguez et al, 1984) to permit statistical
analysis of feed intake data and were allocated according to their live
weight to four treatments with three animals of each breed per treatment.
The experimental design was a 2 x 2 x 2 factorial, the factors being: with
and without short fibres in the sisal pulp ramdn or african star grass as
the forage source and breed - Pelibuey or Black Belly,

The ensiled sisal pulp (Rodriguez et al, 1984) was offerod ad libitum
as the basal diet. The pulp for the groups not receiving fibres was passed
through a sieve made of chicken wire with a one inch mesh as it was remo-
ved from the silo. All animals received soya bean meal, urea and minerals,
which along with the forages were offered in the quantities described by
Rodriguez et al (1984),

Before the trial began the animals were treated against intestinal pa
rasites. A ten day period was allowed for adaptation to the  experisental
diets which was followed by a 60 day period of measurements. The animals
were weighed after a fast of 18 hours at the beginning of the  experiment
and then every l4 days. The intake of pulp by each animal was measured dai
ly. During the two final days of the experimental period the weight of short
fibres offered and refused was measured to allow for the possibility of a
selective rejection of the fibres by the sheep.

Urine samples were obtained from all animals during the seventh week
and then every two weeks until the end of the experiment, These samples
were analysed for pH and net acid-base (NAB; Bartko et al, 1979), Blood sum
ples, for the determination of blood pH, were taken one month after begin-
ning the experiment and then every 14 days. The partial pressure of Ca
(pCOz) was also measured in the blood taken on the last two sampling davs
and the bicarbonate: carbonic acid (HCO3:H,CO3) ratio calculated. The
procedures of blood sampling and analysis were as described by Rodriguez et
al (1984). To enable immediate analysis of the blood and urine somples
they were taken from half of the animals on each of two consecutive davs,

Four Pelibuey sheep of approximately the samc age and live weight us
the experimental group were housed in a separate pen and fed only ramdn and
african star grass ad libitum. These animals served as a control group for
the physiological parameters measured,

Analysis of variance was used to estimate the importance of the main
effects and their two factor interactions for the production and phvsjolo-
gical parameters measured (Steel and Torrie, 1980).
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Results and Discussion

Preduct{on: The mean values for dry matter (DM) intake, live weight
(LW) gains and feed conversion are shown in Table 1.

Table 1

Voluntany intake, Live welght gain and feed conversdon {n two breeds of tropical sheep fed
ensided sdaat puep with and withowt shond {ibres and with two sources of forage.

Breed Forage Fibres

PB ‘BB Ramon - Grass With - Without SED
Voluntary intake of pulp
(kg DM/100 kg liveweight) 2,97 2,77 2,76 2,78 2.77 2.78 0.079
Live weight gain
(g/aninal/day) gl 70 81 69 7 74 12.4
Feed conversion
(g DM intake/g live weight
gain) 8.2 5.4 7.8 9.8 8.4 9.2 2.1

P8 = Polibuey
B3 = Black Belly
SED = Standard error of difference

Plate 1

Compact accumufationd of shord f<bnes taken from the mumen
of sheep ded diets based on aisal pulp. .
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Table 2
pH and net acid base (NAB) in the unine in oo broeds of tnopical sheep fed ensifed sisal pulp with
and without shont §ibres and with two sowrces ¢f 4forage and n a control group fed forage.

Breed Forage ' Fibres Days of Trial Control
¥ - BB RamBa - Grass With - Without 53 75 SED Mean  SE-
- c d e 3 0.0
pH 7.6 7.6 7.6 7.6 7.5 i.d 7.6° 7.87 7.4 0.12 8. -

NAB a b X
{meq/L) 29.8 19.9 27,7 22.0 16.9 32.8 76,3 25,2 23,0 8.01 113.5 18.00

PB = Pelibuey
BB = Black Belly
SE; = Standard Error of Mean

The means for each factor with different superscripts are gignificantly different:

a, b P < 0.05
c, d, e P < 0.05 son-linear rasponse

Voluntary intake of the sisal pulp was not significantly changed by
any of the main factors studied. A significant (P < 0.05) interaction, how
ever, was observed between breed of sheep and source of forage. The Peli-
buey sheep ate more pulp with the star grass supplement than with randn
(2.89 vs 2,69% LW) whilst the Black Belly sheep ate more pulp with  ramdn
(2.84% LW) than with star grass (2.71% W) . '

The animals receiving sisal pulp with fibres consumed 64% and 90%Z of

the short fibres with the supplements’ of ramdn and star grass, recpective-
ly. The daily intake of pulp was about 90% of that offered. In spiteof the
consumption of considerable quantities of short fibres by the groups receiv
ing whole pulp, the removal of the fibres. did not appear to have anyeffect
on voluntary intake, In this and the accompanying study (Rodriguez et al,
1984) , the voluntary intakes of sisal pulp, expressed in proportion to LW,
were considerably higher than those reported for cattle eating sisal by
products. For example, Belmar and Riley (1984) fed ensiled sisal bagasse
with a supplement of elephant grass at 25% of the total intake to young
bulls and reported an intake bagasse DM of 1.3% IW. In sheep, however,
the voluntary intake of pulp has generally been closer to 32 of iy
(Sanguinez and Shimada 1978; Rodriguez et al 1981). It is possible
therefore, that the removal of the short fibres from the sisal byproducts
would improve their intake by cattle.

No significant effect of treatment on live weight gain (P > 0.05) was
observed. The rate of gain, however, was slightly higher (P < 0.1) with ra
mdn as the forage source than with star grass. Similarly, ramdn tended (P
< 0,1) to improve the feed conversion efficiency. These results in favour
of ramdn may be explained by the high nutritive value and digestibility of
this forage (Yerena et al, 1978).

Physiology: The values for pH and NAB in urine are presented in Table
2,
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Significant differences (P < 0.05; non-linear response) between days
of sampling were observed for urine pH. The intaractions between breed and
forage source (P < 0.05) and forage source and fibre (P < 0.01) were also
significant.

NAB in the urine of sheep receiving the pulp without fibres (32.8
meq/l) was significantly higher (P < 0.05) than in those eating pulp with
fibre (16.9 meg/l). A significant interaction (P < 0.05) between sampling
day and type of forage was found for NAB. It is important to emphasize
that the differences and interactions described above do not have  great
physiological significance. The values of pH and NAB in urine in all ani-
mals consuming sisal pulp were very much lower than those in the control
group and are lower than the normal values reported in the literature for
cattle in the tropics (Bartko et al, 1979; see Rodrfguez et al, 1984).

The blood acid-base parameters are shown in Table 3. k

Blood pH did not vary between treatments but a linear decrease (P <
0.05) with time was observed. A significant difference (p ¢ 0.05) between
days of sampling and significant interactions (P < 0.05) between breed and
forage source and between sampling day and forage source were found for
pCO;. The HCO3:HCO3 ratio was significantly higher (P < 0.05) after 61
days than after 75 days (23.5 vs 21.4). This ratio was also higher (P <
0.05) in animals fed ramon (22.9) than ir those fed star grass (22.0).

As with urine, the significant differences between treatments found
for blood parameters are not of biological importance, since all values
were maintained close to or slightly higher than those for the control
group,

A high excretion of hydrogen ions by the kidney, accompanied by .a
blood pH which tends to be high has been observed previously in animals
consuming sisal by products (Belmar and Riley, 1984 Rodriguez et al, 1984).
This phenomenon has been named a 'paradoxical acidurja' (Harper, 1980) and
can be caused by a depletion of potassium ions, which results in an intra
cellular acidosis even when the plasma pH is elevated (Sanong, 1980). The
condition may occur when steroidal compounds are administered (Harper,
1980). Sisal pulp and bagasse contain considerable quantities of saponins
(Novelo, 1981), which are triterpenoids and therefore steroid precursotrs
(Burns, 1978). These compounds may be implicated in the development of the
condition detected in this study.

Conclusions

Although the animals in this study did not achieve the levels of pro
duction of those in the previous study (Rodriguez et al, 1984), it is in-
teresting to note that in the presence of soya bean meal, ramdn may be
replaced by a lower quality and less expensive forage without a large re
duction in growth rate. -

The results of this study support those of Rodrfguez et al (1984) and
Belmar and Riley (1984), in that aniwals fed sisal by products did not
suffer from severe acidosis when an adequate dietary supplementation was
provided., However, a mild imbalance was detected, the importance of which

to animal productivity remains unclear.
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