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ABSTRACT

Objectives and design: The overall aim of this study was to
determine the acceptability of male circumcision in HIV
prevention among the males aged 18 years and above in
Mufulira urban,

A cross sectional study was conducted in Mufulira urban in
December, 2009. The study comprised face to face interviews
of 407 respondents using a structured interview schedule and
two Focus Group Discussions involving males aged 18 to 30
years and those aged 31 years and above respectively.
Respondents were drawn from one high density area. The
Township was purposively sampled. Systematic sampling was
used to select the households. One randomly selected male
aged 18 years or older was interviewed from each selected
household using a structured interview schedule. Individuals
for the FGDs were purposively selected to ensure homogeneity
of'the group.

The Chi Square test was used to compare the proportions. A
resultyielding a Pvalue of less than 5 percent was considered to
be statistically significant. Data from FGDs were analyzed
using Content analysis.

Results: The study revealed that only 18.7 percent of the
respondents were circumcised. About 60.7 percent of the
respondents expressed willingness to be circumcised if male
circumcision could offer partial protection against acquisition
of HIV/AIDS. Though knowledge on male circumcision stood
at 69 percent, only 26.3 percent of the respondents were
specifically aware that male circumcision could reduce
transmission of HIV from infected females. There was no
significant association between knowledge and willingness to
undergo male circumcision. Cultural beliefs in the study did not
significantly influence willingness to undergo male
circumcision. The only significant association was between
improvement in genital hygiene and willingness to undergo
male circumcision (OR=2.06; CI[1.09, 3.87]).

Conclusion: though the level of male circumcision is Mufulira
urban is on the lower side, the procedure is perceived
positively. Acceptability of the procedure in the area is high.
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STUDY BACKGROUND
Introduction and literature review

Though there are a number of strategies that have been put in
place to halt the spread of HIV/AIDS, the infection remains
unabated. This has stimulated research on additional strategies
of preventing the spread of the infection. WHO,UNAID
outlines the decision to consider male circumcision as an
additional strategy in the prevention of the spread of
HIV/AID'.

A number of observational studies have demonstrated an
association between reduced HIV infection and male
circumcision. These findings are consistent with the three
randomized controlled trials which were done in South Africa
Orange farm, Kisumu Kenya and Rakai District in Uganda®. Tt
has been further documented that these trials revealed that
male circumcision can reduce heterosexual HIV transmission
up to 60 percent’.

WHO suggests that male circumcision should be considered as
an important intervention in the prevention of the spread of
HIV from females to males'. It is believed that male
circumcision in sub Saharan Africa can prevent about 6 million
new HIV infections and 3 million deaths could be averted over
the next 20 years if all men in sub Saharan Africa became
circumcised', '

Following the compelling results from the 3 randomized
controlled ftrials, it is logical to explore acceptability and
factors associated with the uptake of male circumcision in
Mufulira urban, ~

MATERIALSAND METHODS

A cross sectional study was conducted in Kantanshi township
of Mufulira district involving 407 respondents and 12 from the
two Focus Group Discussions. The township was purposively
selected because it is a high density area with an estimated
population of 8088 of male aged 18 years and above
(MDHMT, 2007). At household level, the housing units were
systematically sampled from a sampling frame of 3350
housing units. One randomly selected man aged 18 years or
older was interviewed using a structured interview schedule
guide. Individuals for the FGD were purposively sampled in
order to ensure homogeneity of the groups. There were two
FGDs, one comprising males aged 18 years to 30 years and the
other one involving those aged 31 years and above.
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Quantitative data was analyzed using SPSS version 11. The
Chi Square test was used to compare proportions. A result
yielding a p value of less than 5 percent was considered to be
statistically significant. Qualitative data from the Focus Group
discussions were analyzed using Content analysis.

MAIN STUDY FINDINGS

The study showed that knowledge on male circumcision was at
69 percent. However, only 26.3 percent (107) of the
respondents knew that male circumcision could offer partial
protection against transmission of HIV from infected females
to males. Over 85 percent (356) of the respondents felt that
male circumcision could improve genital hygiene. About 73.7
percent (300) believed that male circumcision could not
adversely affect sexual pleasure. The majority of respondents;
89.2 percent (362) indicated that male circumcision was not a
risky procedure if performed in a hospital facility by competent
personnel. About 96.1 percent (391) of the respondents
believed that it was advisable for circumcised men to use
condoms during sexual contact. About 72.7 pércent (296) knew
of a facility offering male circumcision services. 76.2 percent
(310) of the respondents from non circumcising tribes felt that
they would not loose their ethnic identity by being
circumcised. Only 18.7 percent (76) of the respondents were
circumcised. Among the many reasons for being circumcised,
14.3 percent of the respondents stated that they underwent the
procedure for hygienic purposes. 60.7 percent (247) of the
respondents expressed willingness to be circumcised if it could
offer partial protection against HIV. 51.4 percent (209) of the
respondents did not express any fear of undergoing male
circumcision.

Among the variables under study; Age, marital status,
educational level, religion, knowledge on male circumcision,
economic status, genital hygiene and socio cultural beliefs,
only genital hygiene was statistically significantly associated
with willingness to undergo male circumcision (OR=2.06; CI
[1.09,3.87]).

Results from the Focus Group Discussions also revealed that
male circumcision has been accepted and is viewed positively
by the community. The knowledge level on the procedure was
also high. Cultural factors did not seem to influence uptake of
male circumcision in this study.

DISCUSSIONS AND CHALLENGES

Though about 2 in 3 respondents had the knowledge on male
circumcision, only 16.4 percent were aware that male
circumcision c¢ould offer partial protection against
transmission of HIV from infected females to males. This may
be attributed to lack of sensitization of the community on male
circumcision as an additional strategy in the fight of
HIV/AIDS. There is need to formulate deliberate health
messages to promote male circumcisions in the community.

The belief by 87.2 percent of the respondents that male
circumcision can lead to improved genital hygiene is likely to
facilitate acceptance of the procedure. Furthermore, this study
found a statistically association between genital hygiene and

|58

willingness to undergo male circumcision. These findings are
consistent with those of Caldwell and Caldwell who stated that
perceived improved genital hygiene following male
circumcision has led to increased demand for the procedure in
North Western Tanzania'. Similar findings have also been
reported in other regions of East and Southem Africa’.

Several studies have shown that adverse effects following
male circumcision may negatively influence the uptake of the
procedure* **”. The belief by 73.7 percent of the respondents
that male circumcision does not reduce sexual pleasure is
likely to promote acceptance of the procedure. According to
Kigozi et al male circumcision does not adversely affect sexual
satisfaction®. It is important to establish the fact that male
circumcision does not affect sexual pleasure in order to
formulate the right health education messages to promote
acceptability of the procedure. In KwaZulu natal, South
Africa, the men in an acceptability study who believed that
circumcised men enjoy sex more than the uncircumcised ones
were more willing to be circumcised”.

It has been established that risks during or following male
circumcision have been cited as possible barriers to
acceptability of the procedure™ . The penis is considered to be
delicate and men are cautious to have any penile operation as
expressed by one participant in the FGD that “Kubwaume
tekwakwangala” (meaning the penis is not something to play
with). It is a good sign from this study that 89.2 percent of the
respondents expressed that male circumcision is not a risky
procedure when performed in a health facility by competent
medical practitioners. This suggests that potential adopters are
likely to seek male circumcision services from the right and
safe places. Most of the participants in the FGDs also indicated
that their preferred choice to access male circumcision
services should they opt in were the health centers because of
safety reasons.

There are fears that promotion of male circumcision as one of
the strategies in the prevention of HIV infection is likely to
create a false sense of protection . This may cause circumcised
men to engage, in risky sexual behavior". Lukobo expressed
similar fears that perceptions by some participants in her study
that male circumcision is fully protective against HIV has
serious implications for acceptability and introduction of male
circumcision as an HIV prevention strategy''. She emphasizes
on the need to educate potential adopters that male
circumcision will not fully protect them against HIV
acquisition to avoid increase in risky sexual behavior which
may result in an increase of HIV incidences. In this study, 96
percent of the respondents felt that even circumcised men
should abstain from risky sexual behavior by avoiding
unprotected sex. These findings are reassuring and show that
responsible sexual behavior can be achieved alongside
promotion of male circumcision.

Male circumcision has largely been associated with certain
cultural and religious groupings. Some authors have cited
ethnic and cultural identity among non circumcising tribes as
possible batriers to acceptability of male circumcision” > *”,
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However, 76.2 percent of the respondents from this study
believed that they could not loose their ethnic identity by
embracing male circumcision. Most of the participants from
non circumcising tribes in the FGDs indicated that they were
not aware of any tradition discouraging them to undergo the
procedure. Culture has been cited as a major factor in
acceptability of male circumcision; however, this study does
not suggest so. Culture is dynamic and cross cultural
interactions that have been going on in the urban settings may
influence perception of certain practices that have been viewed
as traditional,

This study revealed that only 18.7 percent of the respondents
were circumcised. These findings are consistent with the
Zambia Sexual behavior survey of 2000 which revealed that
only 15.3 percent of the males in the urban areas were
circumcised”. The uptake of male circumcision is still on the
lower side in Mufulira Urban. This can be attributed to
inadequate sensitization and lack of a well structured male
circumcision Program in the district.

The most expressed reason in this study for having undergone
male circumcision among the circumcised respondents was
improvement in genital hygiene. These findings are consistent
with the study by Lukobo where most of her participants felt
that male circumcision improves genital hygiene. It has been
detailed that an uncircumcised penis harbors a lot of dirt and
pathogenic micro organisms, retains urine and other fluids
giving rise to a terrible smel". It is also believed that a
circumcised penis is easier to clean. These observations are vital
in formulating Public health messages to facilitate acceptability
of male circumcision.

In a study done in a South African town with a high HIV
prevalence, it was discovered that 59 percent of the participants
were willing to be circumcised if the procedure offered partial
protection against acquisition of HIV infection’. Similar results
have been obtained in other sub Saharan African countries® .
This study has alse upheld these findings by showing that 60.7
percent of the respondents expressed willingness to undergo
male circumcision if it could offer partial protection against
HIV. This shows that though the uptake of male circumcision in
Mufulira urban is low, it is perceived positively.

CONCLUSIONAND RECOMMENDATIONS

This study revealed an acceptability of 60.7 percent of male
circumcision in relation to HIV prevention. The knowledge
level on male circumcision was 69 percent. Though the
knowledge levels were high, the uptake was on a lower side.
During bivariate analysis only improvement in genital hygiene
was found to be statistically significant. Based on these
findings, the author recommends that information, education
and communication strategies should be strengthened by the
Mufulira District Health Management Team (MDHMT)
placing emphasis on the public health benefits of male
circumcision like improvement in genital hygiene and
prevention of sexually transmitted illnesses. Acceptability

should be increased by increasing the knowledge levels. The
DHMT should also develop a well structured and
comprehensive male circumcision program.
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ABSTRACT

Objectives and study design: The status of Copper and Iron in
free ranging goats was evaluated in the rainy, cold dry and the
hot dry seasons between November 2009 and June 2010. The
objective of the study was to determine the status of Copper and
I¥én.in goat plasma, plant material and soil in Siavonga District
of Zambia's Southern Province. This is mnecessary for
establishing baseline data that is essential for formulating ways
of supplementing minerals to improve goat production,
enhance income generation and to assess whether the consumer
of goat meat obtains the essential elements from the meat.
Samples were collected in November 2009 (late hot dry
season), February 2010 (rainy season) and June 2010 (cold dry
season). The samples were analysed for comparative seasonal
content of Copper and Iron. In addition to the minerals, soil was
also analysed for pH.

Results: Plasma Copper was significantly higher (p<0.05) in
the wet season (1.11£0.62 mg/L) than in the cold dry
(0.04+0.00 mg/L) and the hot dry (0.01£0.00 mg/L) seasons.
Iron concentrations were significantly different (p<0.05) in all
the seasons, the highest was observed in the cold dry season
(1.69+£0.07 mg/L) and the lowest in the hot dry season
(0.54£0.12 mg/L). Plant Copper was significantly higher
(p<0.05) in the cold dry season (14.24+5.05 mg/kg) than in the
hot dry (5.86+0.91 mg/kg) and wet (6.46+0.54 mg/kg) seasons.
Iron concentrations were significantly higher (p<0.05) in the
wet season (904.28+182.48 mg/kg) than in the hot dry
(140.13+£17.28 mg/kg) and the cold dry (804.38+123.87
mg/kg) seasons. Soil Copper and Iron were significantly higher
(p<0.05) in the hot dry season (Copper22.43 + 1.57 mg/kg; Iron
615.67 + 61.45 mg/kg) than in the wet (Copper 1.06+0.05
mg/kg; Tronl4.22+0.75 mg/kg) and the cold dry (Copper
0.85+0.07 mg/kg; Iron 17.25+£2.05 mg/kg) seasons.

Conclusion: Season has been shown to affect concentrations of
Copper and Iron in goat plasma, plant material and soil,
therefore dietary supplementation should be considered.
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INTRODUCTION

Goat production is increasingly playing an important role in
many households in Zambia. Goats have demonstrated
resistance to most diseases and a remarkable ability to survive
extended periods of drought. Some of the constraints to goat
production in Zambia are insufficient feed, inadequate disease
control and prevention measures and unsanitary conditions'.
Browse leaves and pods form a natural part of the diet of goats,
which meets over 60% of the forage requirements’. Despite the
fact that most of the mineral requirements of goats can be
supplied by the browse plants, their mineral content is also
affected by season and soil type. Supplementation is therefore
recommended in many areas especially during the dry season™
‘. There is however, a lack of knowledge on the status of
mineral nutrition in goats in Zambia. Thus, it is necessary to
obtain information on the mineral status of goats to establish
baseline data that is essential for formulating ways of
supplementing minerals to improve goat production, enhance
income generation and to assess whether the consumer of goat
meat obtains the essential elements from the meat. In this study,
the status of Copper and Iron were investigated. This work will
provide baseline information to farmers and animal
nutritionists on the seasonality of Copper and Iron in goat
plasma, plant material and soil, which is essential for
formulating supplements to improve productivity. It will also
provide a description of Copper and Iron levels in goats for
diagnosing deficiencies and toxicities in order to institute
corrective or preventive measures.

The objectives of the present study were to compare
seasonally, the status of Copper and Tron in goat plasma, plant
material and soil in Siavonga District of Zambia's Southern
Province.

MATERIALS AND METHODS

Study area and animals of study

The study was carried out in Lusitu and Simamba of Siavonga
district, situated approximately 152.4 km south of Lusaka,
Zambia. These are rural areas with subsistence farming being
the major activity. Animal husbandry is dominated by goat
production based on free range management. Siavonga is one

Key words: Copper, Iron, seasonal variation, Goat plasma, plants,
soil, Siavonga.
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of the districts with the largest population of goats in Zambia.
The goat population was estimated to be about 45,272 in 2008’
The study area has a mountainous landscape, lying about 950
meters above sea level. The climate is characlerized by high
temperatures of above 29°C and annual rainfall less than 8§00
mm. Lusitu and Simamba were selected as the study arcas
because the areas are characterised by very distinct hot dry and
wet seasons. The dry seasons are very hot with no grass
growing and wet seasons have green bushes. A multistage
sampling method was used to sample the goats. The primary
sampling units were villages with night shelter and the
secondary sampling units were adult female goats aged
between two and three years. The sample size for the goats used
in this study was calculated using the equation for a study
comparing two means’ (N=4¢" (Z,,+ Z,,.)O D°). Where;
e  Nis the total sample size (the sum of the sizes of both
comparison groups)
s o is the assumed standard deviation (assumed to be
equal for both groups)
s Z valueisthe desired significance criterion
e 7. isthedesired statistical power
s D is the minimum expected difference between the
two means '
¢ was assumed to be 0.51 which is approximately the average
of the standard deviation found between the northem and
southern regions of Malawi in a study done on Cattle’.

A total of 72 goats were recruited into the study. Thirty six of
these goats were from Lusitu and the other 36 were from
Simamba. To achieve this sample size, five goats were sampled
per household in ecach season. The selected goats were
identified using numbered ear tags. This was done in order that
the same goats would be sampled at each subsequent visit.

Sample collection and preparation for analysis

Blood sampling

Blood samples were collected in heparinised Vacutainer tubes
through jugular venipuncture and plasma was harvested by
centrifugation at 1500 rpm for 10
minutes. The plasma was transported
to the laboratory in a cool box. At the

Soilsampling

Soil samples were collected using a stainless steel sampling
Auger, at a depth of approximatcly 20 cm. Soil was collected
from ten randomly sclected sites at cach of the selected
villages. The soil was then pooled to come up with one
composite sample for each village.

Sample analysis
Plasma and plant sample analysis

Plasma and plant samples were processed by wet digestion
using Nitric acid (HNO,) and Perchloric acid (HCIO,). The
individual elements were read using an atomic absorption
spectrophotometer (Perkin-Elmer, Model 2380).

Soilsample analysis

Hou

Copper and Iron were extracted using Diethylenetriaminepenta-
acetic acid pentasodium Tricthanolamine (DTPA-TEA)
extracting solution. Minerals were then determined using an
atomic absorption spectrophotometer. Soil pH was determined
using Calcium Chloride (CaCL).

Statistical analysis

Data was analysed using excel and Statistical Package for-
Social Scientists (SPSS) version 16.0. The one way Analysis
of Variance (ANOVA) was used to compare differences-in
mineral concentration among seasons. Benferroni t tests were
conducted to test for significant differences between seasons.
The Student's t-test was used to compare means between
Lusitu and Simamba. Throughout significance was declared at
p<0.05.

RESULTS

Plasma

Mean plasma copper (Cu) and iron (Fe) concentrations of
Lusitu and Simamba as related to sampling seasons are shown
inTable 1. -

Table 1: Mean plasma Copper and ITron concentrations as related to location and season

laboratory, plasma was kept frozen at -

A N Location Overall
20°C prior to analysis. Lusitu * Simamba °
Mean £SEM  Mean +SEM Mean +SEM
Plantsampling Critical i
Element level = Scason
Plant samples were collected by ' Cu 05-1.5 Wet 0.3240.19 1.44 £ 0.88 .11 £0.62
cutting grass close to the ground and ~ (mg/L ) Colddry  0.03+0.00 0.04 £0.00 0.04 £0.00
leaves from browse plants. The Hot dry 0.01 £ 0.00 0.01 £ 0.00 0.01 £ 0.00
samples were dried in an oven for 48 |
hours at 60°C. The dried plant samples fe oL 1.6 -2.2 Weltd ; }3‘21 + gg ?2? * 8(1)3 ?zg iood(;g
m ) Co 82£0. 610 .69 +0.
were then ground fo pass a 1 mm Hotdy  0.67%0.18 0.29  0.09 0.54+0.12

screen mesh and stored in labelled

paper bags.

"Kaneko, 1980; "'n =15 (wet season), 30 (cold dry season), 42 (Hot dry season); " n =36 (wet

season), 43 (cold dry season), 25 (Hot dry season)
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Plasma Copper: Cu concentrations were significantly higher
(p<0.05) in the wet season than in the cold dry and hot dry
seasons. There was no significant difference in Cu
concentrations between the cold dry and the hot dry season in
both localities (p>0.05). The goats in Simamba had
significantly higher levels of Cu in the wet season than those in
Lusitu (p<0.05).

Plasma Iron: In Lusitu, plasma Fe was significantly higher
(p<0.05) in the cold dry season than in the wet and hot dry
seasons. In Simamba, plasma Fe showed variation in all the
three seasons, the highest (p<0.05) being recorded in the cold
dry season and the lowest in the hot dry season.

Plants

Thirteen plant species consumed by free ranging goats in
Siavonga were collected and analysed. These are listed below
with their corresponding Tonga or common names in
parentheses.

Lusitu: Balanites aegyptiaca (Mulyanzovu), Eleusine
coracana (Finger Millet), Azadirachta indica (Neem tree),
Amaranthus spinosum (Bbonko), Lonchocarpus capassa
(Mukololo), Acacia geradii (Munyenyengwe), Xanthocersis
zambesiaca (Munonge), Berchemia discolour (Munji),
Tamarindus indica (Musiika), Paspalum dilatum (Mpunga),
Acacia tortilis (Mukoka).

Simamba: Paspalum dilatum (Mpunga), Maesopsis eminii
(Muchenje), Acacia tortilis (Mukoka), Colophospermum
Mopane (Mwaani).

Plant data was pooled and means for the two localities were
calculated. Mean plant Cu and Fe concentrations as related to
sampling seasons and Jocality are shown in Table 2.

Table 2: Mean plant Copper and Iron concentrations as related to season and locality

Original Article

aegyptiaca (1.70 mg/kg DM), Eleusine coracana (4.30 mg/kg
DM), Azadirachta indica (4.80 mg/kg DM), Amaranthus
spinosum (7.20 mg/kg DM), Acacia geradii (3.70 mg/kg DM)
and Xanthocersis zambesiaca (430 mg/kg DM) had Cu
concentrations below the critical level. During the same season
in Simamba, Maesopsis eminii (6.00mg/kg DM) had Cu
concentrations below the critical level. In the cold dry season
Acacia tortilis (4.65 mg/kg DM) did not meet the minimum
requirement for Cu. In the hot dry season Azadirachta indica
(7.60 mg/kg DM), Eleusine coracana (4.90 mg/kg DM),
Balanites aegyptiaca (5.70 mg/kg DM), Acacia geradii (6.90
mg/kg DM), Acacia tortilis (4.20 mg/kg DM), Berchemia
discolor (5.00 mg/kg DM) and Maesopsis eminii (6.00 mg/kg
DM) had Cu concentrations below the critical level.

Plant Iron: Fe was significantly higher in the wet season in
Simamba than in Lusitu. In Lusitu, Fe was significantly higher
(p<0.05) in the cold dry season than in the hot dry season. At
p<0.05, concentrations of plant Fe in the wet season did not
differ significantly than the hot dry and the cold dry season
concentrations. In Simamba, no significant seasonal variation
(p>0.05) in plant Fe was observed. All the plants that were
analysed in this study had adequate levels of Fe to meet adult
goat requirements (critical level 30-40 mg/kg)".

Soil

Mean soil Cu, Fe and pH of both localities as related to
sampling seasons are shown in Table 3 at the end of the article.

Season had no significant effect (p>0.05) on soil pH in Lusitu
and Simamba. Soil pH was lower in Lusitu than in Simamba
(p<0.05). Lusitu soil had an average pH of 5.99 and Simamba
had an average pH of 6.71. The overall average soil pH for the
three seasons was 6.26.

Soil Copper: Concentration of Cu was
significantly higher (p<0.05) in the hot

Loeality Overall dry season than in the cold dry and wet
Lusitu Simamba seasons in both locations. There was no
Mean+SEM  Mean+SEM  Mean+SEM significant difference (p>0.05) in Cu
Critical concentrations between the cold dry and
Element Level” Season the wet season in the two locations.
Cu 8-10 Cold dry 18. Ig +7.30 6.4?61: 1.06 14.24 = 5.05 Soil ¥ron: Concentrations of Fe in soil
(mg/kg) Hotdry 7.072£0.77  2:23’%1.51 5.86+0.91 -t ficantly higher (<0.05) in th
Wet 5.462£0.69  7.71%40.65 6.46 £ 0.54 were significantly higher (p<0.05) in the
: hot dry season than in the cold dry and
Fe 30-40 Cold dry 853.84+176.33 705.45+137.13 804.38+123.87 . .
wet seasons in both locations. There was
(mg/kg) Hotdry 138.01+18.30 146.23+50.26 = 140.13£17.28 onificant diff e (p>0.05) in Fe
Wet 610.44+154.30% 1271.604345.13P 004.28+182.4g 1O Significant difference (p>0.

concentrations between the cold dry and

"Kessler, 1991; ™ Means in the same row with different superscripts differ significantly (p<0.05)

Plant Copper: In Lusitu, there were no significant (p>0.05)
seasonal differences in plant Cu concentrations between the hot
dry and wet seasons. In Simamba, Cu concentrations were
significantly higher (p<0.05) in the wet season than in the hot
dry season, Plant Cu was below the required minimum for adult
goats in most of the plants during the three seasons (critical
level 8-10 mg/kg)’. In Lusitu, during the wet season Balanites

the wet season.

DISCUSSION

Goats in- Lusitu had Cu concentrations below the
recommended critical level (0.5-1.5 mg/L)’ in the three
seasons, whereas those in Simamba had adequate plasma Cu .
only in the wet season (1.44 + 0.88 mg/L). Overall, plasma Cu
was only adequate in the wet season (1.11+0.62 mg/L). These
concentrations are similar to those reported in Pakistan” with a
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range 0f0.34-1.05 mg/L in non-lactating goats. Plasma Cu was
high in the wet season despite the goats having a low dietary Cu
supply. Low plant and soil Cu may be attributed to Jeaching of
the mineral during the wet season. In the hot dry season, low
plasma Cu could have been due to low plant Cu that may have
been as a result of low soil moisture which made uptake of
minerals by plant roots difficult. In the present study there was a
significant seasonal effect on mean plant Cu concentrations
with the levels being highest in the cold dry season. Significant
seasonal fluctuations in forage Cu concentrations have also
been reported in Pakistan". The levels were higher in winter
than in summer forage. In winter, the concentration was
adequate for goats but found to be borderline to deficient during
summer. This is in agreement with the findings of this study
which shows that during the cold dry season, all plants except
Acacia tortilis had adequate levels of Cu. In Indonesia”, a study
reported that concentrations of micro minerals in forages were
significantly affected by species and season. Deficiency of
forage Cu was found in both the dry and wet seasons. Some
plant nutrients are known to influence Cu uptake and
subsequent utilisation by plants: phosphate reduces the
concentration of Cu in roots and leaves of plants. High levels of
Fe and Zn have been found to induce Cu deficiencies". Soil Cu
becomes more available with reducing soil pH; deficiencies are
therefore rare below about pH 7" This is in agreement with the
findings of this study which indicate that Cu was above the
recommended critical level (0.75 mg/kg)" in the three seasons
in both localities. At pH values greater than 8.0, availability of
Cureduces.

During the wet and hot dry seasons, plasma Fe concentrations
were below the critical level (1.6-2.2 mg/L)’ in the two
localities. This was despite having a high dietary Fe supply. In
goats, Fe deficiency is mainly associated with blood sucking
strongyles (Haemonchus) that cause undetected blood loss in
the faeces. The study goats were free ranging and deworming is
rarely done thereby making them susceptible to internal
parasites. We therefore speculate that this may have been the
cause ofthe low iron levels observed during the wet and hot dry
seasons.

Concentration of plant Fe in the three seasons was higher than
the critical level suggested for deficiency of goats. Similar
findings were reported in Indonesia which showed high Fe
concentrations in forage during the dry and wet seasons"., Soil
Fe, like Cu, becomes more available with reducing soil pH;
deficiencies are therefore rare below about pH 7", But Fe was
below the critical level (19 mg/kg)" in both localities during the
wet and cold dry seasons. there were probably other factors
affecting the availability of Fe in the soil. The overall soil Fe
values were found to be higher than those reported in Pakistan'®,

CONCLUSION

This study shows that season significantly affects
concentrations of Cu and Fe in goat plasma, plants and soil.
Plasma Cu was below the critical level in the cold dry and hot
dry season, whereas Fe was lower than the critical level in the
wet and hot dry seasons. Browse plants provide a valuable food

Veterinary

source as they are rich in Fe and can be used to supplement low-
quality forages. There may be need to supplement Cu during
the wet and the hot dry seasons as most plants had low Cu
concentrations during these two seasons. The supplementation
of minerals should, however, be preceded by animal response
studies. Soil Cu and Fe were adequate for plant growth in all
the seasons. There is need for future research to investigate
why Cu was deficient in plants and plasma in some seasons yet
itwas adequate in soil.
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Table 3: Soil Copper, Iron and pH as related to season and location

Locality
Lusitu Simamba Overall
Critical

Element level Season Mean+ SEM  Mean + SEM Mean + SEM
Cu 075 Wet .15+ 0.03 0.93 £ 0.03 1.06 £ 0.05
(mg/kg) Hot dry 20.32 £1.31 26.65 = 0.55 2243 + 1.57

Cold dry 0.83£0.12 0.91 £0.08 0.85 £ 0.07
Fe 19" | Wet 14.47 £ 1.10 13.85+1.37 1422+ 0.75
(mg/kg) Hot dry 592.75 + 82.04 661.50 = 14.50 615.67 £61.45

Cold dry 17.16 £3.27 17.39+3.13 17.25+£2.05
pH Wet 6.29 £ 0.65 6.77 £030 6.48 = 0.38

Hot dry 6.01 £0.31 634+ 1.14 6.12+0.23

Cold dry 5.67 +0.67 7.01 £+ 0:74 6.20+ 0.54

"Landon, 1984; ~ Conrad et al., 1980
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