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SUMMARY

Two experiments were carried out to evaluate
leucaena hay as ruminants feed. In the 1st experiment,
a basal diet was formulated to contain 70% concentrate
feed mixture, 15% berseem hay and 15% rice straw. Eight
combinations in which leucaena hay replaced from the
concentrate feed mixture (on DM basis) at 10% increments
were tested for in vitro dry matter (IVDMD) and organic
matter (IVOMD) disappearance. The highest values of
IVDMD (54.0%) and IVOMD (50.5%) were recorded for a
mixture of 0% concentrate feed mixture + 70% leucaena
hay + 15% berseem hay + 15% rice straw, while values
recorded for the combinaticns containing from 10 to 60%
leucaena hay were nearly similar. There were positive
associative effects in IVDMD and IVOMD values of the
different combinations used except for those containing
0 and 10% leucaena hay which showed negative associative
effects.

In the 2nd experiment, feed intake, nutrients
digestibility and nitrogen balance were determined for
3 experimental rations containing different levels of
leucaena hay using 9 mature Ossimi male sheep (3
animals/ ration). Leucaena hay contributed 0,30 or 50%
of the total rations in place of the concentrate feed
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mixture on SV basis. Absolute DM intake recorded for
animals given ration containing 50% leucaena hay was
significantly (P<0.05) lower compared with the other two
groups. However, there were no significant differences
among the three groups with regarduto DM or SV intakes
expressed as g DM or 8V/kg W . All nutrients
digestibility and wvalues of TDN, SV and DCP were
increased as the level of leucaena hay in the rations
was increased. All animals in the three experimental
groups were in positive nitrogen balance.

Keywords: Lecucaena hay, sheep, ration and digestibility
INTRODUCTION

In Egypt, there is a severe competition between
animals and human on arable land unit. This is due to
the limited cultivated land in the Nile Valley. This
competition diminishes the probabilities of horizontal
expansion of cultivable land unit animals. So, it is
very important to look round for green forage that can
bhear on semi-arid conditions. These conditions are there
in the desert land ocut of the Nile Valley. It was found
that leucaena plant can bear the alkaline and acid land
conditions. It also can be grown intensively under the
conditions of semi-arid and tropical areas.

There are very few reports on the digestibility
and feed intake of leucaena when fed to ruminants.
Values of 50 to 71% for dry matter digestibility were
reported in the literature for leucaena (Singh and
Mudgal, 1967; Upadhyay et al. 1974; Jones, 1979 and Abo
El-Nor, 1987). Certain reports indicated that leucaena
can be fed safely tc cattle and buffaloes to the extent
of 30-40% of the green forage (Jones et al. 1978 and
Hiremath, 1981).

A previous study (Abo El-Nor, 1987) indicated that
leucaena could replace berssem hay in dalry goats
rations, This proved the high ability of this plant to
give high yield of milk production from Egyptian goats
compared with feeding on berseem hay. Therefore, the
objective of the present study was to minimize the cost
of the ration by replacing the concentrate feed mixture
by leucaena hay. The effect of replacing the concentrate
feed mixture by different levels of leucaena hay in
rations for sheep on feed intake, in vitro and in vivo
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nutrients digestibility and nitrogen balance was studied
in this work.

MATERIALS AND METHODS

Leucaena plants were cultivated at the
Experimental Station of the National Research Centre,
Kalubia Governorate during July,1987. The first cut was
taken after 4 months from planting, followed by four
cuttings which were taken every two months.

The plants o©of each cut were stacked to be sun
dried (up to about 90% DM). During the drying period (10
days), the plants were shuffled up side down every two
days to make a fine hay. After sun drying, leucaena hay
was chopped to about 5 cm length and then stored under
good condition till the beginning of the nutritional
evaluation. All hays prepared from the five cuts were
mixed together to be used it in in vitrco and in wvivo
evaluation. Two experiments were carried out in this
study to evaluate leucaena hay as ruminants feed.

Experiment (1): In Vitro work:

A basal diet was formulated to contain 70%
concentrate feed mixture, 15% berseem hay and 15% rice
straw.

Eight combinations in which leucaena hay replaced
from the concentrate feed mixture (on DM basis) at 10%
increments (Table 2} were tested for in vitro dry matter
(IVDMD) and organic matter (IVOMD) disappearance using
the two stages technigue of Tilley and Terry (1963);
modified by Norris et al., (1976). The different eight
tested combinations of concentrate: leucaena hay: rice
straw: berseem hay were, respectively (%) : GL)
TREEEL5: 15, (EL} 60321Q:15:l15, (LTI} §0;20:15iL5, (IV)
40:30:15:15, (V) 30:40:15:15, (VI) 20:50:15:15, (VII)
10:60:15:15 and (VIII) 0:70:15:15. In wvitro DM and OM
disappearance were also determined for concentrate feed
mixture, leucaena hay, berseem hay and rice straw
samples and the IVDMD and IVOMD values for the different
tested combinations were calculated to predict the
associative effect.

Rumen contents were collected from rams fed on
berseem hay diet approximately four hours after morning
feeding and transferred directly to the laboratory in
separate warnned oxygen—-free plastic jugs. Rumen content
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wag then strained through two layers of cheese cloth and
the obtained liguor was used for the in vitro studies.

Experiment (2): In Vivo work:

Digestibility and nitrogen balance trials were
carried out with Ossimi sheep to determine nutrients
digestibility, nutritive values and N-balance of rations
containing different levels of leucaena hay.

Three experimental rations were tested in this
experiment. Berseem hay and rice straw were used in
equal parts as a basal ration in the three experimental
treatments and each contributed 15% from the SV of the
total ration. The contreol ration (T,) consisted of 15%
berseem hay, 15% rice straw and 70% concentrate feed
mixture (on SV basis). In rations 2 (T,) and 3 (T3},
leucaena hay contributed 30 and 50% of the total rations
in place of the concentrate feed mixture on SV basis,
respectively. The concentrate feed mixture used
congisted of undecorticated cotton sesd meal 25%, wheat
bran 35%, vyellow corn 30%, rice bran 4%, molasses 3%,
limestone 2% and socdium chloride 1%. The chemical
analysis of the concentrate feed mixture, leucaena hay,
rice straw and bherseem hay are presented in Table (1).

‘Table (1): Chemical compesition of dietary ingredients (on dry matter basis).

[tems Concentrate Berseem Rice Leucaena hay
feed mixture hay straw (leaves+branches)
Moisture (4 11.1 6.5 9.9 B.5
Dry matter (%) 88.4 93.7 Q0.1 91.5
Ash (%) 11.3 11.5 16.7 7.8
Organic matter (%) 88.7 88.5 83 .3 92.2
Crude protein (%) 18.3 13.4 4.5 23.9
Ether extract (%) 3.9 3.8 1.4 6.1
Crude fibre (%) 18.3 14.3 42.2 18.0
Nitrogen free
entract (%) 48.2 57.0 35.2 44,2
Phasphorus (%) 0.5%0 0.160 0.070 0.723
Sodium (%) 0.210 0.630 0.240 0.494
Calcium (%) 0.570 1.680 0.750 3.193
Potassium (%) 1.330 1.780 0.040 2.864
Magnesium &5 0.600 0.410 0.2%90 0.228
Copper mg/kg 8.000 16.000 10.000 48.087
Iron mg/ kg 19.000 21.000 11.000 42 497
Zinc ma/ kg 0.012 0.022 0.006 13.115
Manganese mg/kg 74000 30.000 11.000 43 060
Starch value (%) 52.0% 32.0%* 21 7** 54 . Q%*¥
Digestible
protein (%) 10.2% 9.O%* 0.0%* 20, 1>+

* From Salman (1991), ** From Abou-Raya{1967), *** From Abo El-Wor (1987)
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Nine mature Ossimi male sheep of about 3 years age
were divided into three groups with 3 animals each,
their average body weight in groups I,II and III were
50,51 and 48 kg, respectively. The three animal groups
were randomly alloted to receive one of the three
experimental rations. The animals were individually
confined in metabolic crates. The digestibility trials
consisted of 28 days of which the first 21 days were
considered as preliminary period followed by a period of
7 days for total collection of faeces and urine.

The offered daily feed from concentrate, leucaena
hay, rice straw and berseem hay were assessed to cover
the maintenance requirements for each animal from starch
value (SV) and digestible protein(DP) according to ARC
{1965) recommendations.

The experimental animals were fed individually.
The concentrate feed mixture and leucaena hay were
offered once daily at 08.00 and 0%9.00 hr., respectively.
The rice straw and berseem hay were also offered once
daily at 10.00 after accessing the animals to fresh
water which was available for the animals all the day
period. The animals were weighed at the beginning and at
the end of the experiment.

During the collection period, faeces and urine
were quantitatively collected from each animal once
daily at 07.00. Residues of feedstuffs if any, were also
recorded.

Dry matter CP, CF, EE and ash of the dietary

ingredients, faeces and feed residues and urinary
nitrogen were determined according to A.0.A.C. (1980)
procedures. Nitrogen free extract was obtained by

difference. Minerals of the dietary ingredients were
determined as mentioned by Jackson (1958) using atomic
absorption spectrophotometer (IL-5-12).

Statistical analysis:

Data obtained were statistically analysed
according to Snedecor and Cochran (1980). A simple one-
way classification analysis followed by Duncan’s
multiple- range test for testing the significance
between means were used.
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RESULTS AND DISCUSSION

Experiment (1): In Vitro work:

Results concerning {IVDMD) and { IVOMD) of
different combinations of concentrate feed mixture,
leucaena hay, berseem hay and rice straw are shown in
Table (2) and Fig.{1). It is found that IVDMD values of
the different combinations containing from 0 to 60%
leucaena hay were nearly similar (Table 2), they ranged
between 49.9 to 52.5%. However, the mixture containing
70% leucaena hay showed the highest wvalue of IVDMD
(54%). Data of table (2) showed approximately similar
values of IVOMD for mixtures containing from 10 to 60%
leucaena hay. However, it is of interest to notice that
the lowest and highest values of IVOMD were recorded for
mixtures containing 0O and 70% leucaena hay, resp.
Differences between the different combinations were not
significant neither for IVDMD not IVOMD. Similar results
have been reported by Abo EL-Nor, (1987) who found that
the mixture of 75% leucaena forage +25% concentrate feed
mixture showed higher IVOMD value (53.7%), than those of
the mixtures of leucaena forage and concentrate feed
mixture at ratios of 50:50% (41.8%)o 25:75% (41.9%),resp

The present results indicate also that there were
positive asscciative effects in IVDMD and IVOMD of the
different combinations used except for those containing
0 to 10% leucaena hay which showed negative associative
effects (Tabkble 2) .

Results of Table(2) indicated that IVDMD and IVODM
values of 100% leucaena hay were better than those of
100% berseem hay or 100% rice straw. This result may be
explained on the basis of the higher protein content of
leucaena than that of both berseem hay and rice straw.
The lower wvalues of IVDMD and IVOMD for 100% leucaena
hay than 100% concentrate feed mixture may probakly be
due to the influence of tannic acid found in leucaena as
antinutritional factor on the degradability of leucaena
hay (Jones, 1979 and Gupta and Chopra, 1985). Similar
results have been reported by Abo El-Nor (1987), who
found that IVDMD and IVOMD values of the concentrate
feed mixture were greater than those of leucaena forage
{71.7 and 68.0% vs. 44.7 and 40.5%). He also found that
values of IVDMD and IVOMD of berseem hay were somewhat
lower than those of leucaena forage being 37.0 and
28.5%, respectively.
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Experiment {(2): Feed intake and nutrients digestibility:

Mean wvalues of DM intake, SV intake, nutrients
digestibility, nutritive values and N balance for sheep
given rations containing different levels of leucaena
hay are presented in Table (3). Absolute DM intakes
recorded for animals fed ration 3 were significantly
(P<0.05) lower than those recorded for animals given
rations 1 or 2. Also, absolute DM intake values recorded
for group (1) were somewhat lower than those observed
for group (2). These differences in absolute DM intakes
may be attributed to the variation in the live body
weight of the animals among the three tested groups.
Although, there were no significant differences among
the three groups with regard to g DM intake/w =, yet
there was a tendency however, for decreased intake by
animals given ration containing 50% leucaena hay. This
may be due to the palatability factors.

Table (3): Mean values of DM and SV intake, nutrients digestibility,
nutritive values and N-balance recorded on sheep given rations
containing rice straw, berseem hay, concentrate feed mixture and
30% or 50% leucaena hay.

FParameter Control 30% leucaena 50% leucaena
OM _intake:
g/animal /day 1003.3a 1043.3a 916.5b
g P rday 53 .4 54.9 20.4
SV intake:
g/animal /day 4685 529.0 498.6
g/ /day 25.0 27.8 27.4
Nutrients digestibility (%):
DM 63.5a 63.6a 69.6b
oM 62.2 63.0 68.1
cp 71.9A 73.2A 77.4B
CF 46.8 48.6 52.0
EE 77.1a 86.4b 88.7b
NFE 71.4 73.7 74.8
Nutritive value {(¥%,0M basis):
TDN 60.7A 64,98 68.8C
SV 46 8BA 50.78 54.4C
Dep 11.24 12.2A 14.18
N-balance:
N intake, g/animal/day 25.0 27.9 26.7
N blance, g/animal/day + 4.8 + 5.0 + 4.1
N blance, % intake 19.2 17.9 15.4
N blance, % digested 26.7 24.5 19.8
a,b means in the same row with different letters are significantly (P<0.05)
different.

A,B,C means in the same row with different letters are significantly
(P<0.01) different.
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There were no significant differences among the
three experimental group with rgggrd to SV intake
expressed as g/animal /day or g/kg w ~. However, animals
given rationsg containing 30 or 50% leucaena hay showed
higher sV intake than those given ration containing 0%
leucaena hay (cocntrol}.

In general, it is of interest to notice (Table 3)
that digestibility coefficients of DM, OM, CP, EE and
NFE were increased as the level of leucaena hay in the
rations was increased. The differences between
treatments were not significant regarding OM, CF and
NFE. Similar results were obtained by Gupta and Raheja
{1986), who found that increasing the level of leucaena
from O te 100% in place of concentrate feed mixture
increased nutrients digestibility. However, Akbar (1983)
found that when leucaena replaced 25 and 50% of the
concentrate feed mixture no significant differences were
detected either in CP nor in EE digestibility.

It is ¢lear from the present results that the
values of in vive DM and OM digestibility (Table 3) of
the different experimental combinations appear to be
higher than those of IVDMD and IVOMD (Table 2). Similar
results have been reported by Hulman and Owen (1977) and
Aho El-Nor (1987).

The results cbhtained indicated also that as the
level of leucaena hay was increased, the TDN, SV and DCP
of the rations were significantly (P<0.01) increased.
Disagreement results were recorded by Akbar and Gupta
{1985) who found non significant differences among
rations containing 0, 25 and 50% leucaena hay for TDHN,
DCP and SE.

A1l animals in the three experimental groups were
in positive nitrogen balance. Although, there were no
significant differences among the three groups with
regard to nitrogen balance in terms of g/animal/day or
expressed as% from nitrogen intake or nitrogen digested,
yet there was a tendency however, for decreased nitrogen
balance expressed as % from nitrogen intake or nitrogen
digested with increasing the level of leucaena hay in
the ration. Johri et al., (1983) found that there was a
highly positive nitrogen balance in goats when fed on
different levels of leucaena (50, 75% and 100%).

During the present study, no adverse effects on
the health and weight of the animals were observed.
There was no loss hairs in sheep. Similar results were
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reported by Gray (1968) with cattle, Johri et al.,
(1983) and BAbo El-Nor (1987) with goats. On the
contrary, Joshi and Upadhyay (1976) reported loss of
wool in sheep.

The present study demonstrated the possibility of
using leucaena hay in rations for sheep up to 50% of SV
of the ration in place of the concentrate feed mixture
at maintenance level. Further work is needed to study
the effect of using different levels of leucaena hay in
ration for growing or lactating animals on their
performance.
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