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2 EH Studies on Utilisation of Browse Tree Fodder Supplements to
Ruminants Fed on Low Quality Roughages in North-Western
Tanzania
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| Browse fodders represent cheap source of crude protein (CP) supplement to ruminants
in the tropical region, although, their utilisation could be limited by feed anti-nutritive
factors (ANFs) such as phenolics and tannins. Five studies were conducted to screen fodder
nutritive potential of browse leaves of six species of Acacia (A. angustissima, A.
drepanolobium, A. nilotica, A. polyacantha, A. senegal, A. tortilis); and other four key species
of Dichrostachys cinerea, Flagea villosa, Harrisonia abyssinica and Piliostigma thorningii
indigenous to north western Tanzania rangelands, compared to Gliricidia sepium and
Leucaena leucocephala, in some aspects.

The fodders were evaluated for chemical composition including minerals (study one). In
study two, the feeds were screened for contents of polyphenolics (total extractable phenolics
(TEP), tannins (TET) and condensed tannins (CT)); and extractable and bound CT fractions
Proanthocyanidins (PA) flavonoids compositions were determined using high performance
liquid chromatography. Feed degradability potential was assessed in wvitro using gas
production technique (study three). Adverse effect of phenolic and tannin ANFs on organic
matter (OM) digestibility (OMD) was assessed in vitro study using polyethylene glycol (PEG)
tannin bioassay, (study four). In study five effect of A. nilotica (NLM), A. po]yacantﬁa (PLM)
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and L. leucocephala leaf meal (LLM) supplementation with native hay basal diet on growth
performance of small East African male goats (16.5+0.68 kg) was investigated.Animals were
allocated to one of four treatment (T: ,fed basal forages without supplementation ;Tqfed
basal forage supplemented with NLM;Ts,fed basal forage supplemented with PLM; Ty,fed
basal forage supplemented with LLM).

These feeds merit for their utilisation as protein supplements to ruminants fed on low
quality roughages due to their high contents of CP (109-229 g/kg DM) and minerals, and
their lower contents of fibre than mature tropical grasses. These browses had high levels
(g/kg DM) of macro minerals: calcium (6.6-31.5), phosphorus (3.5-5.2), magnesium (1.4-3.8)
and sulphur (1.7-2.8); and low to moderate levels (mg/kg DM) of micro minerals: copper
(4.5-23.8), molybdenum (52.1-173.6), iron (146-432), manganese (41.0-177.9), zinc (10.9-22.2)
and cobalt (0.05-0.65). Browse fodder nutritive potential could be limited by their detected
high levels (g/kg DM) of TEP (99-281) and TET (84-256), due to their adverse effects on
lowered feed digestibility and nutrients utilisation in ruminants. Higher proportion of CT
was bound to protein (22.2-50.5 g/kg DM) than fibre-bound (13.0-28.6) and free bound
(14.5-22.9 g/kg DM) CT fractions. The feeds contained variable and detectable levels of
delphinidins, cyanidins and pelargonidins PA flavonoids. Structural elucidation revealed
presence of flavan-3-0l and flavan-3,4-diols flavonoids which suggest variable
stereochemistry of the PA molecule, and variable tannin activity and tannin reactivity.
Higher levels of tannins greater than 30-50 g/kg DM, a beneficial level of tannin in the diet,
could limit utilisation of browse fodder supplements in ruminants.

The feeds showed variable OM fermentation and degradability potential among species.
Acacia nilotica had notably high degradability although was lower than G. sepium, which
showed the highest digestibility. Acacia angustissima, A. polyacantha and D. cinerea had the
lowest digestibility potential, in part due to their high contents and nature of tannin activity.
In vitro supplementation of browse species’ leaves with PEG resulted to increased gas
production, OMD and metabolisable energy, mainly due to deactivation of tannin
anti-nutritive activity with PEG, and the subsequent release of feed nutrients bound by
tannins. Supplementation of the goats with browse foliages resulted to higher weight gains
than control group, T1, (P<0.05), which lost weight (-71 g/d). Goats supplemented with L.
leucocephala (T4) had higher (P<0.05) weight gains (157 g/d) than those fed on A. nilotica
(T2,114 g/d), and A. polyacantha, (Ts,47 g/d). Improved weight gains could be due to improved
protein intake from browse leaves. Low weight gains of animals fed on Ts could be associated
with the nature of tannin anti-nutritive activity, and probably high lignin content of A.
polyacantha.Supplementation of goats with L. leucocephala and A. nilotica dried leaves

improved weight gains while A. polyacantha could only minimise weight losses during the
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dry season.

Therefore, browse fodders represent potential protein supplements to ruminants fed on
low quality roughages in the tropics. There is a need to elucidéte adverse effects of tannin in
vivo. Further work is also needed to assess palatability of browse foliages and their effects on

production (growth, milk and meat) and quality of dairy and meat.
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