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Na and K Levels in Forage Species from the Communal Grazing Lands
during the dry Season at some Locations in the Northern Region of Ghana
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ABSTRACTS

Forage species were taken, during the dry season, from five districts in the Northern Region of
Ghana and analysed for Na and K using *he Neutron Activation Analysis (NAA) technique. The
Na level varied in plant species as well as location. The level ranged between 0.049 g/kg DM and
1.14 g/kg DM. This was found to be inadequate for the animals and require supplementation
during the dry season. Potassium level in the forage species was between 7.8 to 91.3g/kg DM and
appeared to be adequate for the grazing animals.

Introduction

Ruminant livestock rearing in Ghana is characterised by grazing of communal range lands on which
live weight losses are widely reported in the dry season and attributed to deterioration in feed quality
(Rose Innes, 1960; Alhassan, 1970; Otchere et al, 1977; Mosi, 1990; Fianu, 1991). The deterioration
of feed quality can lead to mineral imbalances, particularly borderline conditions which do not result
in physiological observations or clinical signs (McDowell, 1986). Deficient salt intake by herbivores
results in licking (Denton, 1969) and when the salt intake is reduced for a very long period, the total
body Na content is lowered. (Lindner et al., 1983). This can lead to lost of appetite and weight as well
as the weakening of the immune system of the animal (Cosgrove, 1969; Williamson, 1974).
Deficiency in Na results in high production of aldesterone by the suprarenal gland which
consequently leads to the enlargement of the gland. One other feature of Na deficiency is infertility in
daiiy cows (Friesecke et al., 1984). Deficiency in K on the other hand produces weaknesses in the
skeletal, respiratoiy, circulatory and digestive muscles. Potassium deficiency also appears to obstruct
the uptake of amino acids from the blood by the cells in various organs (Friesecke et al., 1984).

To satisfy their Na and K requirements cattle in the communal grazing areas rely entirely on the feed
they take during grazing in the range lands and the water they drink from the dams and dug-outs. Salt
supplementation is not the practice in these areas. The likelihood of the animals not getting enough
Na and K in their feed therefore exists. It is the objective of this paper to outline the Na and K levels
in plants, which the animals prefer when grazing in the communal range lands, using the Neutron
Activation Analysis (NAA) technique.
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Materials and Methods

Survey location and forage sampling

Forage samples were taken from five districts in the Guinea Savannah zone of the Northern Region of
Ghana from December 1996 to January 1997. The districts are Saboba, Tamale, Savulugu/Nanton,
Tolon/Kumbungu and Bole. The animals were accompanied to the grazing fields and plant species
they prefer were sampled. During the time of sampling, most of the plant species in the grazing areas
visited were dried. However few species were found mostly in valleys, near dug-outs, rivers and
dams. The sampling was done by wearing rubber gloves and carefully cutting the forage with a pair
of scissors. The samples were then put into polyethylene bags, labelled and transported to the
laboratory. They were first of all shade-dried and later transferred into an oven after which dry matter
(DM) was determined as described by the Weender analytical method (Nehring , 1963). The
samples were then milled and kept in sealed air-tight polyethylene bags which were stored in a cool
dry place until multi-elemental analysis could be done.

Neutron Activation Analysis (NAA)

One hundred and fifty milligrams of the milled forage samples were weighed in duplicates, wrapped
in polyethylene sheets then put into polyethylene capsules and heat sealed. The sealed capsules were
sent by means of a pneumatic transfer system operating at a pressure of 65 psi into the Ghana
Research Reactor 1 (GHARR 1). The reactor operates between 3-15kW and produces a neutron flux
in the range of l-5xlOn ncm-V1. The irradiation was categorised according to the half-lives of the
elements of interest. The irradiation lasted for one hour at the end of which the capsules were
returned from the reactor and allowed to cool down until the radioactivity had reached an acceptable
level for handling. Each sample was then placed in a detecting chamber for gamma counting.

Gamma Spectroscopy

A PC-based gamma-ray spectroscopy consisting of an N-type High Purity Germanium (HPGe)
detector model GR2518, an HV Power Supply Model 3103, a Spectroscopy Amplifier Model 3020,
all manufactured by Canberra Industries Inc., a Selena EMCAPLUS Multi-channel Analyser (MCA),
Emulation Software Card and a 486 micro-computer were employed in the qualitative and
quantitative evaluation and analysis. The qualitative analysis which involved the detection of
elements in the samples as well as the quantitative determination of their concentrations were
obtained by using Gamma Spectrum Analysis Software SPAN 5.0. ,

Results

Forage species collected and their DM, Na and K contents are shown in Table 1 Andropogon gayanus
was common to all the locations except in the Savulugu/Naton district. Sporobolus pyramidalis was
found only in the range lands in Tamale and Tolon/Kumbungu districts. Cassia rotunda was also
sampled in the Tamale as well as the Bole districts while Desmodium species was common to the



locations in the Tolon /Kumbungu and Bole districts. Oryza sativa was found in locations in the
Savulugu/Nanton and Tamale districts.

Table 1 Forage Species, their DM, Na and K content during the Dry Season in selected
parts of the Northern Region of Ghana

District Location Forage Species DM Na
% g/kgDM

K
g/kgDM

Saboba Demon

Tamale Pagazaa

Tutingle

Kpamvu

Savulugu/ Nanton Savulugu

Sidra acuta
Andropogon gay anus
Desmodium species
Eragrostis aspera

Andropogon gayanus
Sporobolus pyramidalis
Hyperrhenia rufa

Cassia rotunda
Bracharia species
Oryza sativa

Sporobolus pyramidalis
Cynadon dactylon
Imperata cylindrica
Cassia rotunda
Hetropogon contortus
Bracharia species
Vetiveriafulvibarbis
Eragrostis aspera

Echinochloa colona
Eragrostis aspera
Oryza sativa

73
87
88
83

86
94
87

90
85
93

93
88
80
85
92
95
94
92

81
82
79

0.152
0.088
0.074
0.094

0.092
0.137
0.074

0.140
0.142
0.396

0.130
0.392
0.083
0.160
0.130
0.794
0.119
0.103

0.164
0.124
0.130

18.2
7.8

10.2
11.3

12.2
27.7
12.4

12.4
22.6
20.8

21.6
17.3
12.2
10.6
21.8
32.3
15.8
15.7

22.8
18.0
16.9



Table 1 continued

District Location Forage Species

Eragrostis aspera
Sporobolus pyramidalis
Paspalium species
Pennisetum purpureum

Paspalium species
Desmodium species
Dactiloternum aegyptum
Andropogon gayanus
Pennisetum purpureum
stylosantha specie

Imperata cylindrica
Bracharia species
Andropogon gayanus
Tridax proxima
Eragrostris aspera
Cassia rotunda
Hyper ahnia rufa
Pennisetum purpureum

DM
%

Na

g/kgDM

94
92
83
89

88
87
84
89
82
85

88
81
84
86
83
90
83
95

0.059
0.108
0.120
1.135

0.130
0.049
0.118
0.102
0.832
0.077

0.077
0.065
0.087
0.259
0.056
0.086
0.225
0.124

K
g/kgDM

11.5
12.2
20.0
91.3

12.8
13.4
27.0
20.1
27.9
13.7

11.2
13.5
6.5

41.2
5.0
9.3

16.3
24.6

Tolon/ Kumbungu Kumbungu

Nyankpala

Bole Bole

The dry matter (DM) of the forage sampled varied between 73 and 95%. Sidra acuta from Demon in
the Saboba District had the lowest while Bracharia species from Kpamvu in the Tamale district and
Pennisetum purpureum from Bole had the highest.

The concentration of Na in the samples analysed was generally low in all the species compared to K
compared with K and range between 0.049 and 1.175 g/kgDM. The highest concentration of Na was
found in Pennisetum purpureum from Kumbungu and the lowest was measured in Desmodium
species from Nyankpala.

Potassium concentration, on the other hand was well above 1 g/kgDM in all the forage species
gathered during the dry season of the 1996/9/7 in the communal grazing areas of the the five districts
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visited in the Northern Region (Tasble 2). The highest level of K was found in Pennisetum
purpureum from Kumbungu while Eragrostis aspera from Bole had the lowest.

Discussion

There were variations in the Na levels among the forage species sampled in the communal grazing
areas. Studies in Kenya (Dougall and Bogdan, 1958) and Trinidad (Youssef and Brathwaite, 1987)
also indicated variations in the mineral content of various grass species grown on the same soil
(Table 2). The level of Na in the present study was however lower than that observed by these
workers. The soil type and mode of absorption of the element by the plant species could significantly
influence the presence of the element in the plant. Griffith and Walters (1966) reported that the level
of Na in grass can establish differences between species more than any other constituent. The levels
of Na in the plant species dek; mined by Youssef and Brathwaite (1987) were however higher than
what we observed. This could be due to the differences in location, the period and season in which
the sampling was carried out.

Table 2 Na and K content of some grass species (g/kg DM) from the Tropics in Trinidad
(Youssef and L'r waite, 1987)

Grass species Na K

Andropogon gayanus 0.16 2.6
Bracharia species 2.01 3.4
Cynodon dactylon 5.01 2.3
Echinichjoa species 5.40 3.4
Eragrostris species 1.14 2.4
Paspalium species 0.15 5.0
Pennisetum species 1.16 2.5
Sporobuolus indicus -'•< 2 .07 2.2

The requirement of Na for u, . , / and beef cattle as well as sheep is estimated to be 0.6-1.0, 1.8 and
0.4-1.0 g/ kg DM respectively (NRC, 1984, 1978, 1975). However our observations indicate that the
Na content of the forage species in all the communal grazing areas appears to be inadequate for the
daily requirements of the animals. The cattle in the grazing areas take in less Na since they depend
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exclusively on grazing the communal lands where mineral supplement is usually not given to
cattle.
The livestock farmers in these areas do not usually give their cattle mineral supplements. Our study
however indicates that this practice should be changed and livestock farmers be encouraged to give
salt supplements to their animals at least during the dry season.

On the other hand the K content of the grass species from the grazing areas was found to be within
the range of 5-91.3 g/kg DM. Since the K requirement for dairy and beef cattle and sheep are
estimated to be 5-7, 8-12 and 5 g/kg DM respectively, (NRC, 1984, 1978, 1975) the animals would
meet their daily K requirement if they grazed solely on the plants available during the dry season in
the communal lands. The levels we found appeared to be somehow much higher than that
determined by Youssef and Brathwaite (1987) as can be seen in Table 2. This could be due to the
type of soil on which the plant species were cultivated. While we determined the levels from wild
species they worked on cultivated species. Potassium appears to be available in the plants the
animals selected during the dry season in the study area. They would be able to take in adequate
amounts of the element when they go out to graze and would need no potassium supplementation
unlike sodium.

Conclusion

Forage species available to animals during the dry season, appear to be limited in Na. In all the
forage species analysed, Na content was very low and requires supplementation during the dry season
since most farmers practicing the free range system do not give their animals mineral supplements.
The level of K was however adequate and does not require any supplementation in the dry season.
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