Lablab purpureus SEED AS A SUPPLEMENT FOR GOATS
FED LOW QUALITY ROUGHAGE
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Summary

Young goats were fed low quality roughage ad lthitum and supplemerits of inseci-damaged Lablab
purpureus  (var. Highwarth) sced fed at approximately 3,6 or 12 gikg liveweight (LW), or sweet lupin
seed (Lupinus angustifolius var. Uniharvest) fed at 12 gfkg LW. Roughage intake was not changed
by 3 or 6 glkp LW levels of Leblab or by (2 ptkg LW lupin supplement, but was reduced (p <
0.05) by 35% by 12 gfkg LW Lablub supplemeni. Organic matter (OM) digestibility was increased
by all supplements, and digest:ble OM iniake was ircreased by the 6 g/kg LW Lablab and 12 gikg
LW tupin supplements. [W pain and feed conversion ratic were not changed by 3 or 6 g/kg LW
Lablab ar the (2 pfkp LW lupin. but were reduced (p < 0.05) by 12 gfkg LW Lablab sopplement.
It was cencluded that young goats could efficiently wlilize supplements of Lableb purpuress sced fed
at levels of up to € gfkg LW. However, when 12 gikg of the Labiub sced was fed, poor perfcr-
mance suggesied {hal the goals were adversely affecied by anli-nuritional factors which were not

neuiralized by rumen fermentation.

(Key Wards : Goals, Lubleb purpureus Seed, Lupin Seed, Supplements)

Introduction

Low productivity of goats in many tropical
and subtropical regions is associated with low
digestitility and low nitrogen (N) contents of
available feed resources. One stralegy to alleviate
the effects of such under-nutrition is by supple-
mentation. In recent years there has been increa-
sed interest in the use of grain legumes, espe-
cially lupin sced. field peas and laba beans. as
supplements (Batterham and Egan. 1986; Dixon
and THosking, 1992). As readily acceptable feedstuffs
high in metabelizable energy and protein, and
which generally do not cause digestive upsets,
grain legumes are ideal as supplements for low
quality roughages. Sayabean is widely grown in
the tropics, but it is agronomically suitable for
only some arcas and most production is used
for human food or for monogastric dicts. How-
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ever, there are a large number of other high-
yielding tropical grain legumes (eg. Lablab, Can-
avalic, Phaseolus, Vigna spp.), often known bul
little liked or used as human food. which have
potential as animal feedstuffs (National Academy
of Sciences, 1979). In common with soyabean
most of these grain lcgumes contain  anti-nulni-
tional factors which have adverse effects on
monogastric animals, and which means that these
grain legumes cannot be used in monogastric diets
without previous lreatment (Liener, 1980; Puztai,
1989). However. rumen fermentation can modify
many apti nutritional factors to forms less toxic
ro mammaliun metabolism, and hence reduce the
susceptibility  of ruminants to many specific
anti-nutritional factors (James et al, 1975). Thus
in general ruminants are likely to be less suscep-
tihle than monogastrics to the anti-nutritional
factors in grain legumes. Much greater tolerance
by ruminants than by monogastric of the anti-
nutritional faciores in Canavalic ensiformis seed
has been demonstrated (Dixon et al., 1983;
Paredes et al., 1987).

Lablab purpureus (also known as hyacinth
bean. field bean, Indian bean, and Bonavist hean,
and formerly known as Dolichos lablad) is a
high-yieiding species widely distributed n the
tropics. but which contains anti-nutritional lactors
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(lecting, protease inhibitors, cyanogenetic glucosides
and canavaning) which make 3t unsuitable for
monogastrics (Phadke and Sohonic, 1962; Lambo-
urne and Woad, 1985). Addison et al. (1984)
reported the use of Lublab purpureus seed as a
supplement for cattle, but growth responses were
less than expected. The present experimenl cxa-
mined the sujtability of seed of fablab purpureus
as a supplement for young goats.

Materials and Metheds

Twenty-five weaner goats (15 males and 10
females, liveweight (LW) mean 22.0 kg; range
16.6 10 278 kg) were held in metaholism crates
during the 42 day trial. The goats were blocked
on the basis of sex and liveweight and allocated
1o one of five treatments, The five treatment diets
offered were: T1, roughage; T2, roughage + 3
g air dry/kg LW Lablad seed; T3, roughage -+
6 g air dry/kg LW ZLablab seed; T4, roughage
+ 12 g air drytkg LW Lablab secd; and T3,
roughage + 12 g air dryfkg LW lupin seed. The
roughuge consisted of a mixture of equal parts
of chopped grass hay and barley straw, and
approximately 20% in excess of actual intake was
offered o achieve ad lbiwn 1ntake. The Lablab
purpureus (insect-damaged reject seed of var.
Highworth) and lupin grain (Lupinus angustifolius
var. Uniharvest) were fed sceparately to the rou-
ghage at DRO0-09:00 h in amounis hased on the
tnitial liveweights. Fifteen g per day of a mineral
mixture comprising 33.7% NaCl, 13.5% KO,
10.1% CaCQ,, 30.2% Ca,HPQ,, 12.09, Mg8O, - 7
H.O and 0.59, tracc minerals was also mixed into
the offered roughage. The trace mineral mix
comprised 0.67 g CoSO, - 7H,O, 1.35 g CuSO, -
5HO, 3373 g FeSQ, - TH,0, 573 g ZnCQ, -
2Zn0 - 31,0, 675 MnSQ, - 4H,0, 034 g KI,
0.7 g Na,SeQ, and 0.59 g K,MoQ,. Warter was
available at all times,

Intake of roughage and of supplement were
measured daily, and sohsamples taken for dry
matter {(DM) determination and subsequent che-
mical analysis. The goats were weighed weekly
and liveweight change calculated by regression,
Facces were collected from day 31 to day 38,
a separator fitted to eack metabolism crate allo-
wing collection of faeces with at most minor utine
contamination.

Following the growth trial blood samples were
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taken from two goals selected at random from
cach diet, and werc analysed for a range of
constituents chosen as indicators of metabolic
abnormalities. Also three goats selected at random
from the contro] treatment (T1) and three from
the wreatment fed 12 g Labdlebtkg LW (T4) were
killed with an overdose of sodium pentabarbitone
and a post-mortem examination perforined. The
liver, pancreas, rumenreticujum, omasum, abom-
asum, small inlestine and large intestinc were
removed and weighed. Samples of these tissues
were taken promptly and placed in 109, phosp-
hate buffered formalin. After fixation samples
were processed in a routine manner and paraffin
embedded, and haematoxylin and cosin stained
sections were examined histologically. The gut
conicnts were emptied and DM contents of tissue
and digesta determined. Specimens of the lungs,
mtestinal tract and reticuio-rumen were examined
histologically.

Samples of feed and facces were dried at
100°¢ for 24 h to determine DM content, and
were igrited at 550°C for 6 h to determine org-
anic matter {OM) content. Contents of neutral
detergent fibre, acid detergent fibre and lignin
were determined by the procedwes of Goering
and van Soest (1970). Contents of total nitrogen
(N) were determined by a Kjeldahl procedure,
and ecther extract by Soxhlet extraction (AQAC,
1975).

Data were subjecled to analysis al variance
in which the cffects of treatment and blocks were
examincd. Duncans multiple range lest was used
to compare differences belween means.

Results

The composition of the feeds offered is shown
in table 1. Lupin and Lablah seed were similar
in crade protein content (30.89, and 27.99, res
pectively). Lupin grain was lower in  neutral
detergent fibre (26.4%, and 32.7%, respectively)
but higher in acid detergent fibre (22.7% and
15.6% respectively) and ether extract (6.3% and
1.6%, respectively).

The poats consumed all of the offered
supplements. The intake of roughage during the
first week of the trial was similar for all trcatm-
ents, and with the exception of (reatment 4
(12 g Lableb/kg LW) increased during the remainder
of the trial (figure 1). However, with treatment
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TABLE 1. CHEMICAL COMPOSITION OF FEEDS (EXCEPT FOR DM CONTEAT ON A DM BASIS). VALUES
ARE THE MEANS OF 6 SAMPLES OBTAINED AT WEEKLY INTERVALS DLRING THE EXPERIMENT

Composition Pasture hay

Dry matter (%) 89.6
QOrganic matter (%) 94.1
Crude protein (9) 84
Neutral detergent ftber (%) 69.6
Acid deterpgent fibre (%) 354
Lignin (%) 3.2
Ether extract (%) ND

Barley straw Lablab seed Lupin seed
89.2 877 90.3
92.7 95.6 97.0

5.5 27.9 30.8
70.5 327 26.4
40.1 15.6 22

32 3.0 25
ND 1.6 6.3

ND = not deiermined.

4 roughage intake tended to remain constant until
week 4, and tended 10 decline in weeks 5 and
6. On average over the 42 days of the tnal goats
fed the highest level of Labdlad (12 gikg LW)
consumed 35%, less roughage (p < 0.05) than the
control goats fed roughage alone, and 249, less
roughage than the goats fed the same amount
of lupin (table 2). Total DM intakes by goats
fed 3 or 12 gikg LW of Lablab were sinmitlar to
the contral diet, whereas tolal intake of goats
fed 0 gikg LW of Lableb or 12 gfkg LW aof
lupin was greater (p < 0.05) than the control.

T 800
é
39600‘
Y
b 400 ¢ 2 ‘\"_’-\/
E
¥ 200}
=
=
Z 0
0 \ 2 3 4 5 6

Week ol trial

Figure 1. Intake of roughage dry matter during the
trial by goats fed treatmert 1 (<),
treatment 2 (@), treatment 3 (4a),
treatment 4 (@), treatment § (O).

DM and OM digestibilitics were increased by
consecutive levels of Lablab supplement, and were
stmilar for the Leblub and lupins when fed at
similar Tevels (T4 and T5: table 2). Neutral
detergent fibre and acid detergent fibre digestibi-
lities were similar for all diets. Digestible OM
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intakes were similar for the control diet (TI,
328 gjd) and for the 3 g Lublubfkg LW (reatment
(T2, 331 g/d), and were increased (p < 0.05) by
the 6 g Lablab/kg LW (T3, 422 g/d) and the
12 g lupin/kg LW (TS5, 486 g/d) treatments. The
12 g Lablebfkg LW treatment (T4, 405 g/d) was
not differcnt to the other treatments. LW gain
and feed conversion ratio were not changed by
the lower levels of Lablab supplement or the lupin
supplemcnt, but LW gain was reduced (p < 0.
05) and feed conversion ratio was increased (p
< 0.05) by 12 g Lablabikg LW (T4).

The cancentrations in serum (mean £ standard
error, n = 10) of sodium (141.940.69 m molfl.),
potassium (6.48 + 0.21 m molfL), chloride (!10.0
4+ 071 m mol/L), calkium (235 +0.037 m
mol/L), phosphate (2.21 £ 0.061 m molfL), urca
(5.48 + 0408 m mol{L), creatinine (0.079 + 0.003]
m molfL), fotal bilrubin (0.9 + 0233 m
mol/L), alkaline phosphatase (2351356 U/L),
gamma givtamyl transferase (30.1 £ 3.17 UJL),
aspartate amino transferase (83 £+ 5.61 U/L),
creatine phosphokinase (347.5 + 164.0 U/L), tatal
protein (65.0 £+ 087 g/L.) and albumin (359 L
0.65 gfL). were all within the range expected for
healthy animals. Weights of liver, pancreas and
tissue and digesta of the gastrointestinal tract were
not affected by the Lablab supplemenis. Histolo-
gically there appeared fo be no consistent diffe-
rences betwcen the 1wo groups of goats, and in
no goat was there evidence of villus atrophy or
brush border alferations such as that observed
in rats fed Phaseolus vulgaris seed and attributed
to the lectins present in such seed (Puztai,
19§9).
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TABLE 2. INTAKE, DIGESTIBILITY, LIVEWEIGHT GAIN AND FEED CONVERSION RATIO {FCR) OF THE GOATS

(N=15)
Supplement )
Measurement ~Nil Lablab Lupins s.e.m  Significance
T T2 T3 T4 TS o
Intake (g/d)
Roughage DM 6000 5170 595k 390° 5)3b 282 **
Supplement DM 0 5S 7 248 261 -~
Total DM 600° 5718 713 638k 774¢ 291 =
Digestible OM 3288 3318 4220 4058e 486" 26.8 *
Digestibility (%)
DM 56.12 60.08 59.780 63.90 63.6° 19 &
OM 58.5° 61.9™ 63.2%0 67.40 66.30 1.7 o
NDF 584 60.4 59.8 55.9 58.2 1.7 ns
ADF 52,5 542 55.1 51.1 56.9 21 ns
N 37.88 54.9° 57.6P 73.2¢ 69.0° 20 s
LW pgain (g/d) 6480 66°" 760 328 77° 11.2 *
FCR (g/g) 9.40 8.7 9.4 20.0° 10.0° 3.5 *

*o(p< 001, * (p<005) ns =

not sigmificapd. Means within rows followed by unlbike superscripts differ

significantly. FCR was culculated at the ratio belween unit weight of total DM intake and the unit LW gain.
Digestible OM intake was calculated from the mean OM intake during the € week Irial and the OM digestibility

mecasured in week 5.

Discussion

Supplementation with 6 p/kg LW of Lablah
purpureus seed or 12 gfkg LW of lupin increased
intake of total DM and digestible OM by the
goats, but supplementation with FLablad seed at
12 gfkg LW decreased intake of roughapge, LW
pain and efficiency of conversion of feed to LW
gain. The levels of lectin and trypsin inhibitor
activity in the batch of Lablah used in  this
experiment were likely to be of physiological
importance to monogastrics; lecting and trypsin
inhibitors concentrations in the ZLableb were
2.3 and 1.9 times the respective levels in Jupin
grain, and 0.17 and 0.56 of the respective levels
in  Phaseolus tuigaris var. Actolac (Domingo,
1990). These anti-nutritional factors were appa-
rently not important in these young goats when
a moderate level 6 g/kg I.W of Lablah purpureus
seed was fed. but had an adverse effect on grow-
th when a higher level of 12 gikg LW was fed.
The reduced growth was partly associated with
reduced intake of ronghage and digestible organic
matter, but was also partly apparently associated
with a reduced efficiency of utilization of diges-
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tthle organic matter and hence presumably meta-
bolizable cnergy for tissue deposition and live-
weight gain.

In conclusion Lhis experiment suggests that
low dietary levels of Lablab purpureus seed can
be used effectively as a supplement for goats [ed
low quality roughage. High levels of Leblab
purpureus did not cause any clinical abnormalilies,
but did reduce intake, growth and efficiency of
utilization of ingested metabolizable energy.
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