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Abstract

Ruminant livestock production in sub-Saharan Afrisabased on forage as the major feed
resources, which of course is highly seasonal \Wath nutritive quality during dry seasons.
Multipurpose trees (MPTSs) which are part of theuraltvegetation and are accessible to farmers
have always been a useful protein supplement (Qsakwal., 2000). Studies by a number of
researchers (Osakwe, 1999; Osakwe and Steinga6} 28¢e indicated that some MPTs are less
suitable as protein supplement because their solplénolic and condensed tannin compound
limit protein digestion. It was against this baakgnd that an experiment was designed to study
the fermentation profiles of driedialium guinense leaves as supplement to grass hay fed West
African Dwarf (WAD) sheep. Eight 24 months old WAdbeep (28.8 kg4.2) BW), fed a basal
hay diet at 2.5% BW dry matter was used to evaltlatefermentation profiles and nutrient
digestion ofDialium guineense leaves. Four of the sheep were fistulated rumyreadid used for
rumen pH, ammonia and volatile fatty acid (VFA) the rumen fluid. Dried leaves of
D. guineense were offered at two levels (25% and 50% of DMEtdi2 and 3, respectively) as
supplement to a basal hay diet. Rumen liquor waspkad one hour before and one, three and
five hours after the morning feeding. Rumen pH et @ was higher (p<0.05) compared to the
controls. Diet 3 also had a lower (p<0.05) (14.6 Mig™) rumen ammonia concentration
compared to the controls (30.6 mgd). The total VFA of diet 3 was lower (p<0.05) (67.9
mmol™) when compared to the controls (94.1 mmidl Diet 3 showed a negative N- retention
(-3.5%) compared to the control diet (16.8%). Thessults demonstrate that dri€dalium
guineense leaves have a potential as forage during dry seesaling. Even though it showed a
lower total VFA and rumen ammonia concentratior, #alue from this study was within the
range of 5 to 23 mg df recommended for optimum microbial protein syntbesi
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| ntroduction

Ruminant livestock production in sub-Saharan Afrisabased on forage as the major feed
resources, which of course is highly seasonal \ath nutritive quality during dry seasons.

Multipurpose trees (MPTs) which are part of theuratvegetation and are accessible to farmers
have always been a useful protein supplement (Csakwal., 2000). Studies by a number of
researchers (Osakwe, 1999; Osakwe and Steinga6} 28 indicated that some MPTs are less



suitable as protein supplement because their solplénolic and condensed tannin compound
limit protein digestion.

Supplementation with tree fodder has been recomete(idtenga and Shoo, 1990) as a possible
solution to the low dry season feed quality probleut quantitative information on nutritive
value and animal performance on diets containimrgge from several multipurpose tree and
shrub species in existing animal Agroforestry Systan Africa is scanty (Reed et al., 1990).
There is paucity of information on the fermentatimofile and nutrient digestibility of WAD
sheep on supplementation with multipurpose treeswvds against this background that an
experiment was designed to study the fermentatrofilgs of driedDialium guinense leaves as
supplement to grass hay fed West African Dwarf (WAD

Materials and methods

Leaf samples from maturddialium guineense trees were collected from Cotonou (Benin), sun
dried on a raised wooden platform, then packedlastig containers and transported to the
University of Hohenheim, Germany.

Animals and Diets

Eight West African Dwarf sheep (28#84.2 kg body weight), all castrates and betweer24.8-
months, were used in a completely randomized desigar of the sheep were fistulated at the
rumen and used to measure rumen ammonia and edkity acid (VFA).

Dried leaves oDialium guineense were offered at two levels (25% and 50% of DM lkefa
replacing hay as supplement to the basal hay d@let. hay diet without supplement was the
control diet. The experimental diets were as folow

100% hay (Control diet); 25%ialium guineense leaves + 75% hay (diet D25%);

50% Dialium guineense leaves + 50% hay (diet D50%). In addition to the experita¢rdiets
animals received a mineral premix supplement (4. d?eed was offered twice a day at 0800
and 1600 hours and water was providddibitum.

Experimental protocol

Four animals each (two fistulated and two not fegd) were randomly assigned to D25% and
D50% diets, respectively. The animals were adafitied0 days on the experimental diets. This
was followed by a digestibility trial that lastedrf8 days during which animals were kept in
individual metabolism cages to measure daily fegdkie, and to collect daily faeces and urine
outputs. After the digestibility trial, two of thestulated animals from each group were kept in
pens for rumen liquor collection for three conseautlays.

The control diet was tested immediately using twonals selected at random from the D25%
and another two animals from the D50% giving altotdour animals (two fistulated and two not
fistulated). During the digestibility trial, faegesrine and feed refusals were collected daily,
weighed and stored at —28 until analyses. Samples of faeces were driedbdC6for 48 h,
ground through a 1 mm diameter screen and togetlierurine were analysed for N (AOAC,
1990) and NDF, ADF and ADL (Goering and Van So&8%0) Gross energy of feed and faeces
were measured by bomb calorimetry using benzout asia standard (26437 J/qg).

Fermentation parameters

Rumen liquor was taken 1 h prior to feeding, an8 and 5 h after feeding directly by means of a
vacuum pump with plastic tube thrust into the rumempartment. Immediately after collection,
pH was measured with a Schott CG 840 pH-meter.sEneples were then immediately freed of
coarse patrticles by filtration through cheese chottl were centrifuged at 25@fr 20 min under
refrigeration. Ruminal ammonia was determined ascrilged by Cammann (1979) and
determination of VFA in ruminal fluid was as debexi by Zijlstra et al. (1977).



Statistical analyses
The data was analysed using the General Linear Méaeedure (SAS, 1990). The model for

ruminal data included variation due to diet, animéhin treatment, time of sampling and the
time x diet interactions. Diet, animal within trent effects, diet x time effect interaction were
all tested against residual error. Treatment meare differentiated using Duncan’s Multiple
Range Test (Duncan, 1955).

Results

The chemical composition and gross energy conteBiaium guineense and the experimental
diets are presented in Table 1.

Table 1. Chemical composition of experimental diet &idlium guineense (% DM)
*Control diet Diet D25% Diet D50% D. guineense

CP 11.5 12.2 12.9 14.3
Ash 9.9 9.2 8.5 7.1
Ether extract 1.5 1.4 1.2 0.92
NDF 59.7 60.2 60.7 61.7
ADF 36.5 38.7 40.8 45.1
ADL 4.3 8.4 12.4 20.5
Cellulose 32.1 30.3 28.4 24.7
Hemicellulose 23.2 21.5 19.9 16.5
Total phenolg - 1.5 3.1 6.1
Tannin Phenot - 1.3 2.6 5.1
Condensed tannirfs n.a. 1.5 3.0 5.9
GE [kJ/g DM] 17.8 18.2 18.6 19.4
Mineral premix’ g/d 10 10 10 n.a.

'As tannic acid equivalentAs leucocyanidin equivalent; n.a.: Not applicabt@omposition/kg:
vit A 600,000 IU, vit. D3 75,000 IU, vit. E 300 mgn 3,000 mg; Mn 480 mg; Co 12 mg; Se 10
mg. * Control diet=hay+nineral

Ruminal pH, ammonia and total VFA

Mean ruminal pH, ammonia and total VFA concentratiata are presented in Table 2.

Diet D50% had a higheP(< 0.05) pH than both the control and D25% diet¢spectively. There
was no difference in the pH value between the obrind D25% diets. The ruminal ammonia
concentration of sheep fed diets D25% and D50% wigrr@ficantly @ < 0.05) lower than those
fed the control diet. The ammonia concentratioD®5% was however, not different from that of
D50% diet. Diet D50% had an inferid? & 0.05) total VFA concentration compared to bdié t
control and D25% diets, respectively.



Table 2: Diet effects on pH, ruminal ammonia and total VE&@ncentration of sheep supplemented
with Dialium guineense

Time after feeding (h) Control D25% D50% SEM Sigvel

Time
Rumen pH -1 6.64 6.65° 6.96" 0.06 *
1 6.238  6.318 6.52  0.06 *
3 6.4  6.40® 6.60"  0.09 *
5 6.44%  6.48° 6.6 0.08 *
Sig. Level (Diet) * * *
Rumen NH -1 453% 1954 12548 303 *
(mg/dl) 1 57.3% 261  21.4*® 585 *
3 50.6°8 16.3* 142" 556 *
5 19.3%  11.0% 10.14%  1.44 *
Sig. Level (Diet) * * *
Total VFA (mmol/l) -1 84.98° 755%® 5474 195 *
1 102.98° 82.2%8  77.6* 1.62 *
3 97.24° 86.6°8  71.6* 2.16 *
5 91.13¢ 83.0"® 67.7°" 2.24 *
Sig. Level (Diet) * * *

a,b,c, d Means in a column with common letter(pesscript do not differ P > 0.05)
A,B,C Means in a row with common letter(s) supapado not differ P > 0.05) *P < 0.05; n.s.=
Not significant

Nutrient I ntake, digestibility and nitrogen balance

The results obtained for nutrient intake, digebtiband nitrogen balance are summarized in Table 3
Dry matter digestibility (DMD), Organic matter dsjébility (OMD) as well as cellulose digestibility
decreasedR < 0.05) with level of supplementation. N-intakeneased R > 0.05) with level of
supplementation. Diet D50% showed a negative Natiete compared to the control

Table 3: Effect of Dialium guineense supplementation on feed intake, digestion anagén balance
in sheep

Control D25 % D50 % SEM Sig. Level (Diet)
Dry matter intake (g/d) 545.20 494.9 545.63 19.22 .s.n
Dry matter digestion (% ) 672 57.° 39.4 0.98 *
OM intake (g/d) 491.0 449.3 499.2 17.49 n.s.
OM digestion (%) 677 55.8 383 0.99 *
NDF intake (g/d) 325.1 297.6 330.9 11.59 n.s.
NDF digestion (%) 6473 46.2 19.2 1.26 *
Cellulose intake (g/d) 174.9 150.1 155.1 5.73 n.s.
Cellulose digestion (%) 65.1a 48.3b 246¢c 1.05 *
N- intake (g/d) 10.1 9.6 11.3 0.39 n.s.
Feacal N (%) 392 49.7 64.0  1.37 *
Urinary N (%) 44.1 46.6 39.5 4.32 n.s.
Retained N (%) 16°8 4.4 3.5 4.2 *
Digestible N (%) 60.80 51.5" 36.0° 14 *

a,b,c Means in a row with common letter(s) supgrsdo not differ (P > 0.05): *P < 0.05 n.s.=
Not significant



Discussion

Condensed tannin- protein complex is stable armlubge in the pH range 3.5-7.0, but is unstable and
releases protein at pH < 3.0 and pH > 8.0 (D’'M€l892). The higher pH of D50% when compared
with the control and D25% diets could indicate @inibition effect that led to a possible reductidn o
fermentation activity. The decrease in ruminal amm@oconcentration at the higher level of
supplementation could indicate an inhibitory effettannins on degradability of proteins by rumen
microbes (Kumar, 1992). The lower VFA of Diet D53emed to confirm the inhibition effect of
tannins on VFA. The nitrogen balance trial showedegative N-retention at the higher level of
supplementation compared to the control diet. Thauld suggest a reduction in fermentative
activity. A significantly higher (P<0.05) feacal -bss in D50% compared to the control and D25%
diets was observed. There was however, an attemnpbrhpensate for this loss of feacal-N with a
lower loss of urinary-N. This compensatory abilisas observed by Rittner, (1987) and ILCA,
(1988).

It has been reported that tannins may bind battmaymes and/or form indigestible complexes with
cell-wall carbohydrates leading to a change inafmount of cell-wall carbohydrates (Kumar, 1992).
The decrease in OMD digestibility with level of glgmentation could indicate an inhibition of
digestive enzyme by dietary tannins. This obseowais consistent with the findings of Kumar
(1992). Kumar and D’Mello (1995) reported that inition of cellulose digestion should lead to
reduction in the yield of metabolisable energyha tumen. This study clearly showed inhibition of
cellulose digestion with supplementation level.

Conclusion

This study clearly showed the fermentation profdes nutrient digestibility obialium guineense as
supplement to hay in livestock diets, especiallgub-Saharan Africa where the major limiting factor
to livestock production is the inadequate feed Budput it also under-scores the need for research
into the anti-nutritive factors acting singly or @mbination with one another to reduce the feeding
value of leguminous forage species in the exidiatigw lands. Since the total phenol, tannin phenol
as well as the condensed tannin conteriDiafium guineense (61 g/kg, 51 g/kg and 59 g/kg ) DM
respectively, are pretty high, the inhibitory etfeobserved by its supplementation could be atetbu

to its condensed tannin content.

It was concluded that dried leaves Dfalium guineense should be offered only as survival
supplementation forage during acute dry seasob%t|2vel of inclusion due to its poor digestibility
and negative nitrogen retention.
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