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' THE CONTRI BUTI ONS OF LEUCAENA LEUCOCEPHALA TO POST RUM NAL
DI GESTI BLE PROTEIN FOR SHEEP FED TROPI CAL PASTURE HAY
SUPPLEMENTED WTH UREA AND M NERALS

A BAMUALIM, R H WESTON**, J.P. HOGAN*** and R M MJRRAY*

SUMVARY

Protein digested post-rumnally was measured with sheep fed spear grass and
urea and ninerals as basal diet (SG supplemented either with Leucaena
| eucocephala in the diet (SGtL) or with casein infused into the abomasum (SG+C).
Intake of organic matter (OV) increased by 43% with |eucaena supplenmentation
which included an 11% increase in intake of SG conpared with a 51% increase of
SG intake with casein infusion. The supplenents inproved the bal ance between
amno acids and energy expressed as intestinally digested crude protein/100 g
digestible organic matter (DCPi/DOM. Leucaena supplenentation increased
DCPi /DOM from 10.6 to 17.1, conpared with an increase from 12.3 to 21.0 follow ng
casein infusion. It is suggested that the enhanced feed intake was caused by the
i nproved supply of amino acids to the tissues.

| NTRODUCTI ON

Apart fromits minosine toxicity, Leucaena l|eucocephala is a useful protein
suppl ement for runminants, producing good |iveweight gains with cattle (Jones
1977; Wahyuni et al. 1982) similar to those observed with meat neal (Siebert et
al. 1976). Bamualimet al. (1984) also showed that |eucaena supplenentation
increased the OM intake of low quality spear grass (Heteropogon contortus) hay by
goats. The present study tested the hypothesis that |eucaena supplenentation
when rumen ammoni a supply was adequate inproved the intake of poor quality
roughages through an increased supply of anmino acids post rumnally.

MATERI ALS AND METHODS

Ei ght Corriedal e wethers fitted with rumen and abomasal fistulae were
placed in netabolismcages in a controlled tenperature room 27%).  The
experiment consisted of two periods. In period |, all sheep were offered spear
grass and ureaandminerals (SG (Siebert and Kennedy 1972). In period Il, the
animals were divided into two conparable groups on the basis of voluntary feed
intake in period |, and fed the basal diet (SG either supplenmented daily with
150 g dry |l eucaena supplying 4.4 g N (sG+L) or infused abonmsally with the sanme
anount of nitrogen in casein (sG+C). Each period conprised 2 weeks of ad libitum
feed intake studies in which the basal diet was offered at 120% expected
consunption, followed by 2 weeks of digestion studies when the basal diet was
offered at 95% ad libitumintake in equal portions at 3 hour intervals. The
basal diet contained on a dry matter basis 90.4% organic matter (OM, 78.2% cell
wal | constituents (cwc) and 0.82% nitrogen (N) including urea, while the dry
matter of |eucaena consisted of 90.7% OM 24.4% CWC and 3.2% N.
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Fi ow of digesta fluid, digesta solid and mcrobial-protein along the
digestive tract was neasured using >lcr-epTa, 103ru-p and na,3°so, respectively
(Hogan 1981). Feed offered and refused, abomasal digesta and faeces were
analysed for OM and total N, while anmonia-N was determined in rumen |iquid and
abomasal digesta.

The results were analysed statistically by paired-conparison (sokal and
Rohl f 1981).

RESULTS

The nmean ad |ibitum OMintake for group 1 was 435 g sG/day (30 g/kgBu? 75)
but increased to 614 g/d (39 g/kg Bw? 75 for sg+L. This included 126 ¢
leucaena.  For group 2, the ad |ibitum SGintake was 425 g/day (28 g/ kg Bw0 73)
increasing to 645 g/day (40 g/kg Bw® 7% for sc+c.

TABLE 1 Intake and digestibility of organic matter (OM and values relating to
N intake and digestion by sheep fed either basal diet (SG and sG+L
(leucaena 126 g OM 4.4 g Nday) in group 1, or SG and SG+C (casein
infusion into abomasum 4.4 g N day) in group 2

Group 1 Group 2
SG SG+L SG SG+C

OM intake, g/day 397 568*x*a 390 600***
OM digestibility, % 50.5 49.3 47.9 53.0%
N intake, g/day 3.7 8.0%*%* 3.6 9. Tx*%*
Rumen ammonia, mg-N/1 149 134 110 137***
Rumen liquid MRT, h 21.9 14.3%*%% 19.9 nm
N flow from the stomach, g/day

Non ammonia N (NAN) 5.5 11.1%** 5.9 13.4b

Microbial N 2.1 6. 3% 4.0 6.2°
NAN app. digested in intestines

g/100 g NAN leaving stomach 61.8 68.1** 61.1 76.3b
g DCPi/100 g DOM intake€ 10.6 17.1 12.3 21.0

a OMintake of sG+L = 442 g SG + 126 ¢ |eucaenal day.

b Estimated assuning flow of digesta and microbial-N measured pro rata with SG
-intake in period 1.

C bpcpi = digestible crude protein in intestines; DOM= digestible OM

nm = not neasured.

* =P < 0.05; ** = P < 0.01; *** = P < 0.001 (comparison within group only).
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Suppl enentation with |eucaena had no significant effect on OM digestibility
or on rumen anmonia-N | evels but greatly reduced mean retention time (MRT) of the
soluble marker (Table 1). casein infusion per abomasum increased the OV
digestibility and rumen ammonia-N but MIT was not determined. It was calcul ated
that both supplements increased both flow of protein from the abomasum and the
ratio of pcri/DoM in the intestines.

DI SCUSSI ON

The basal diet presumably net the amonia requirements of the rumen
m crobes as the levels of rumen anmoni a neasured were nore than twice the 509 NI
suggested by Satter and Slyter (1974) to be adequate. It may therefore be
argued that the increased OM intakes on supplenentation reflected an enhanced
supply of amno acids to the tissues following intestinal digestion. \Weston
(1971) has suggested that a deficiency of amno acids at the tissue level can
restrict the intake of low quality roughage. For sheep in groups 1 and 2
respectively, the basal diet provided 10.6 and 12.3 g crude protein digested in
intestines (bcpi)/100 g digestible organic matter (pom) intake. The OM intake
was found to increase by 43% when the |evel of bpcpi/poM was increased to 17.1 ¢
by the inclusion of |eucaena in the diet. These conpare with the 51% i nprove-
ment neasured when the Dcri/DoM was increased to 21 g through infusion of casein
into the abomasum  The responses observed were similar to those reported by
Egan (1965) but higher than those of Weston (1971) who fed a better quality
roughage.  Nevertheless, these studies indicated that intakes of diets which
provide a | ow | evel of bpcpi can be inproved by the supply of protein that
escapes rumen degradati on.

The total OMintakes recorded in the casein infusion treatnent tended to
be slightly better than the leucaena treatnent. This could be due to both the
i ncreased anobunts of am no acids reaching the small intestines of the casein-
infused sheep and the higher digestibility of these proteins in the hind gut.
However, another contributing factor may be the presence within the rumen of 3-
hydroxy-4 (IH)-pyridone (DHP) @ breakdown product from fermentation of mimosine,
an amno acid in leucaena. A reduction of voluntary intake by sheep fed lucerne
hay has been found following intrarumnal infusion of DHP (A Banualim and C S.
McSweeney unpublished data).

Assuming that proportion of non-mcrobial N leaving the stomach with the
basal SG diet was not altered by the presence of |eucaena, it may be cal cul ated
that approximately 60% of |eucaena-protein escaped degradation (Zinn et al.
1981).  This value was higher than the 34% reported by Bamualim et al. (1984)
with fresh |eucaena, and may reflect protection of protein during drying or the
fact that MRT was lower in the present than in their experinment (14 vs 22 h).

Probably the nost inportant finding of this work was that |eucaena provided
at a level 20% of the diet did not act entirely as a substitute feed but to sone
extent increased the intake of basal diet itself. This would indicate that not
only does relatively poor degradability of |eucaena protein in the rumen make it
a valuable source of by-pass protein for supplementation of low quality roughage,
but also that supplenmentation would inprove the supply of energy to the aninals.
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