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ABSTRACT

Thirty-six browse plants found in matural pastures and used in small ruminant
feeding were collected during the dry season. Their leaves were assayed for their
contents of macro- and micro-mineral elements.

Mg, Ca, Na, Cl and K contents were noticeably high with overall mean levels of
0.35, 0.44, 0.059, 0.05 and 1.61% respectively while those for Zn, Fe, Mn and Cu
were respectively 79.28, 803.39, 588.64 and 13.08 ppm in the leaves.

Most of the leaves had moderate Ca: P ratigs though Terminalia catapa leaves
had as high a ratio as 42 while the overall mean Ca/P was 4.49 +1.19. P, Cu and Zn
were however low in some of the browse leaves.
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INYRODUCTION

The importance of forage legumes has
been emphasized over the vears (Le
Houéroun, 1980; Onwuka, 1985) and they
form a very important part of goat’s diets
especially in the rural areas of Nigeria.
Browse abound in the sub-saharan region of
Africa but there is very scanty information
on their compositional analyses especially
Na, and trace elements (Agishi, 1985; Le
Houérou, 1980).

The presence of mineral elements in
animal feed is vital for the animals’ metabo-
lic processes. Grazing livestock from tropical

countries often do not receive mineral sup-
plementation except for common salt and
must depend almost exclusively upon-forage
for their mineral requirements (McDowell et
al., 1984). Mineral deficiencies or imbalan-
ces in soils and forages account partly for
low animal production and reproductive
problems.

Browse can be used directly by grazing
livestock: cut and fed to animals in stalls;
dried and included in rations. This rescarch
report supplements the few existing work on
minerals levels in trees, shrubs and herbs
used in animal feeding in the tropics. '
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MATERIALS AND METHODS

The ‘ecaves of thirty-six browse plants
made up of 15 trees, 11 shrubs and 10 herbs
were collected from the humid and sub-
humid regions of Nigeria in the dry season
months between November and March.

The Manihot spp. leaves were 10 months
old while the other plants ranged from 1-5
years. The identification of the leaves with
their inflorescence (where necessary) was
done in the Botany, Forestry Departments
and Botanical garden of the University of
Ibadan, Nigeria; the National Institute of
Horticultural Research (NTHORT), Ibadan
as well as the International Institute of Tropi-

cal Agriculture (IITA), Ibadan, Nigeria

which also provided the different clones of
Manihot spp.

The samples werce first washed in water to
remove extrancous matter such as dust and
then dried at 60°C for 2-3 days in a forced-
air draught oven before milling. Mg, Zn, Cu,
Fe¢ and Mn were determined using the
Perkin-Elmer Atomic Absorption
Spectrophotometer. Na, K and Ca were
determined  with  the Flame photometer
while P and Si were assayed according 1o the
AOQAC (1975) methods of analysis.

RESULTS AND DISCUSSION

Tables 1, 2 and 3 indicate that the leaves
of the trees, shrubs and herbs analysed were
fairly low in their P contents. McDowell
(1984) stated that P is deficient in ruminant
forage in Nigeria among other tropical
countries. These values compare favourably
with those obtained by Dougall and Bogdan
(1958); Le Houérou (1980) and Agishi
(1985) who also worked on tropical forages.
re .alts obtained for Ca werc lower than
those cited by Lc¢ Houérou (1980). This
could have resulted from the scason the
leaves were collected coupled with the fact
that most of the soils in South Eastern
Nigeria are prcdominantly acidic in pH

(Udo, EJ., 198 — Personal Communita-
tion). Fleming (1973) mentioned soil acidity
and scason as factors that affect mineral up-
take by plants.

Ca/P ratios were moderate in most of
these browse species except for terminalia
catapa which was exceptionally high (Table
1). NRC (1971, 1976 & 1981) recommended
a A-P ratio between 1 and 2 for ruminanis
and this is far cxceeded by most of the
analysed species. This difference may have
resulted from the low P values in these
browse species.

Mg values were fair while K levels were
noticeably high i.c. more than 1% level of K
in three-quarters of all plants analysed. Na
and Cl were quite low as indicated in Tables
1, 2 and 3. This could explain why NaCl sup-
plementation is advised in goat and sheep
nutrition where browse is the sole feed. Fe
supplementation would not be necessary
sincc most of these leaves had high contents
of Fe.

Cu and Zn were gencrally low in the
browsc plants and this tends to buttress the
earlicr claims of Carew (1982) as regards the
deficiency of Cu and Zn in Gliricidia sepium.

However, the values obtained for Na, K,
Zn, Fe, Cu, and CI (in all the Tables) for
trees, shrubs and herbs are higher than those
cited by Le Hou
rou (1980) for some grass species and this is
in linc with the findings of Fleming (1973).
The Tow levels of Zn, Cu, and Cl in Gliricidia
sepirm show that when this browse is fed (o
ruminants, supplemental  levels  of  these
mincrals would -b¢ required  according (o
McDowell et af (1978).

The overall means and the ranges of these
mincrals in the leaves are summarized in
Table 4. Valucs obtained for most of the
mineral in these species show  that  the
browse can meet the mineral requirements
of ruminants (NRC 1971, 1976 & 1981) cx-
cept for Cu, Zn and P.
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Table 4

Summary of the means and ranges of minerals contained in some browse

species in Nigeria

61

Mineral Overall mean

element in the Browse Ranges Requirements*
8P 0.15 (0.02)% 0.03 — 0.47% 0.16 — 0.37%
Ca 0.44 (0.06)% 0.04 — 1.27% 0.18 — 1.04%
Mg 0.35 (0.04)% 0.15 — 1.03% 0.04 — 1.00%
K 1.61 (0.15)% 0.32 — 336% 0.50 — 0.80%
Na 0.059 (0.008)% 0.025 — 0.332% 0.04 — 0.10%
Cl 0.05 (0.01)% Trace — 0.110% —

Si 227 (0.28)% 0.51 — 6.64% ~—

Zn 79.28 (10.04) ppra 34 — 550 ppm 20 — 50 ppm
Fe 807.39 (105.15) prm 210 — 3220 ppm 10 — 50 ppm
Mn 588.64 (98.51) ppm 43 — 2578 ppm 20 — 40 ppm
Cu 13.08 (3.79) pprr Trace — 120 ppm 4 — 5 ppm
Ca/P 4.49 (1.19) 0.30 — 42.33 1.2

™~

Figures in parentheses are the standard errors
* NRC (1975, 1976 and 1981) rcquirements.
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CONCLUSION

Leaves of trees, shrubs and herbs are rich
in their contents of micro- and macro-
mineral elements especially Mg, K, Fe and
Mn. These compositional analyses would
serve as a basis for computing the sup-
plemental mineral requirements of livestock
fed these browse species.

With the constantly increasing cost of con-
ventional animal feed ingredients, the need
for . the incorporation of browse leaves in
animal diets has called for a greater
knowledge of the chemical contents.
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