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BALANOPOSTHITIS IN GOATS ASSOCIATED WITH
MYCOPILASMA AGALACTIAE

J.C. CHIMA, M.I. AGBA and R.U. EZEUGWU
National Veterinary Research Institute, Vo, Plateau State, Nigeria.

In a recent investigation of
vulvovaginitis syndrome among goats in
Kwara State of Nigeria {(Chima et al.,
1981), Mycoplasma agal_acéiae was
isolated from four. One of the goats that
was pregnant eventually delivered an ap-
parently normal and heaithy male kid.

Approximately 22 months after birth,
however, the kid showed signs of duliness
with rough coat and purulent nasal
discharge. A closer examination revealed
mucopurulent discharge from
preputial orifice accompanied by an in-
flammation of the glans penis

and.

the .

preputial mucosa. Other lesions observed

included swollen® testicles
paraphimosis.

Preputial swabs were taken for
mycoplasmal and bacterial isolations.
Details of microbilogical «¢xamination
technique had been described clsewhere
(Chima et al., 1981). The growth inhibi-
tion test (Clyde, 1964) and the indirect imw
munofluorescence technique (Rosendal
and Black, 1972) were used to identify the
mycoplasma organism isolated.

Large number of mycoplasma
organisms and a few colonies of
Staphylococcus aureus were isolated. The
mycoplasma organism was identified as
Mycoplasma agalactiae.

Mycoplasmas have been commonly
isolated from genital tracts of cattle,
sheep and goats (Ermmo et al., 1967;
Onoviran et ai., 1975). Boegel and others
(1962) also isolated a Mycoplasma
designated M.I. Strain from a bull with
balanoposthitis. Although the authors are

and .

not aware of any previous report of isola-
tion of Mycoplasma agalactiae from goats
with balanoposthitis, the epizootiological
significance of this report in relation to
the transmission of vulvovaglnltls in goats
is worthy of note.

Transuterine infection of the foetus
from the dam is not uncommon with
mycoplasma infection (Jasper, 1967).
Likewise the infection in the kid probably
was acquired intrauterine. Other possible
means could be during suckling, and par-
turition in maturing animals and through
the habit of vulva ‘“sniffing’’ at estrus in
adult animals. Studies are currem}y in
progress to determine the pathogenicity of
the organism and the exact mode of

_transmission to kids and within adults.
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ENERGY REQUIREMENTS OF INDIGENOUS AND EXOTIC LAC-
TATING COWS IN A HUMID, TROPICAL ENVIRONMENT

E.A. ADEBOWALE
Institute of Agricultural Research and Training, Univerity of Ife

Tie-Ife,

SUMMARY

Owing to paucity of information on the energy re-
juirements of lactating cows in a humid tropical en-
vironment, a study using twelve lactating cows and
six steers was conducted at Ibadan, Nigeria. Animals
=»eighing between 355 and 445kg were used in
metabolism studies with four cows and two steers
from each of the White Fulani (WF), German
Brown (GB) and Friesian (F) breeds.

Metabolizable energy (ME) required for
maintenance ranged from 0.37 for the Friesian, 0.41
for the German Brown to 0.44 M3/ day/ W 734 for
the White Fulani animals. Since the regressions were
parsllel and coincident, pooled figures of 0.41MJ
ME/day/W%73%  or 0.31MJ net energy
‘NE)/day/W0- 134 %or all breeds in a tropical en-
vironment could be used. Efficiency of utilization of
metabolizable energy for milk synthesis was about
31%, while a large variation was obtained for effi-
ciency of utilization of the diets fed forage (18%),
»ow concentrate (32%), and high concentrate (44%).
Lactating cows required lower maintenance but
higher productive metabolizable energy than those
in the temperate regions.

INTRODUCTION

Although farm animals are fed for
growth, fattening, milk production, or
other productive functions, a substantial
sart of feed is required for non-
sroductive but essential maintenance
“unctions. Maintenance need is usually
determined by feeding trials. The method
‘1volves determination of feeds required
-0 keep animals at equilibrium or they
could be allowed a small constant increase
‘1 weight during feeding trials.

Energy requirements for maintenance,
-rowth, lactation and pregnancy are
zsually determined using energy balance
-echniques or feeding trials (Maynard and
Lossli, 1969; Moe, et a/ 1972; Tyrrell and
Noe, 1972) which facilitate the expression
~f requirements as total digestible

Nigeria.

nutrients {TDN), digestible energy (DE),
metabolizable energy (ME) and net energy
(NE). In such trials, facilities for the
measurement of feed intake, urine, faecal
loss, methane production, and heat incre-
ment are provided (Maynard and Loosli,
1969;Tyrrell and Moe, 1972).

Since only limited information is
available on nutritional requirements of
livestock under tropical conditions, basic
research is needed before systematic com-
putations can be made. The objective of
this study is to compute in accordance
with conventional methods, energy re-
guirements for maintenance and milk
production of exotic and indigenous cows
fed local feeds in a humid, tropical en-
vironment. It also afforded an opportuni-
ty to determiae the effectiveness of a
modified metabolism cage for heavy cows
and to compare digestibility data obtained
for these cows without harnesses with
results from steers harnessed:with collec-
tion bags.

MATERIALS AND METHODS
Animals and their management:

Twelve lactating cows and six steers
weighing between 355 and 445kg were us-
ed for the study with four cows and two
steers from each of the three breeds, viz:
White Fulani, German Brown, and Frie-
sian. While lactating cows were kept in in-
dividual metabolism cages on dietary
treatment, steers fitted with harnesses and
collection bags were kept in a nearby byre
{(barn).

During preliminary periods, lactating

Nigerian Journal of Animal Production 8(2) 1981.
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cows were Jlet out of the cages into an
open paddock for exercise.

Diets and plan of experiment:

The diets consisted of (a) the basal
forage Cynodon nilemfuensis fed ad [ib,
(b) the basal forage plus the concentrate
supplement (table I) suppled at the rate of
l1kg dry matter (DM) to 4kg milk yield
(low concentrate), and (c) the basal forage
plus the supplement supplied at 1kg DM
to 2.5kg milk yield (high concentrate). All
animals were also supplied salt lick.
Chemical composition of the concentrate
supplement and forage is in table 2. Each
animal was put on each of the three diets
for 21 days with a preliminary period of
14 days and a 7-day collection period.
Animals were fed the forage diet 6 weeks
after parturition, followed by the high
and then the low concnetrate. The steers
were also fed the basal forage ad /ib
followed by the basal forage plus the sup-
plement. The supplement was supplied by
finding the ratio of the supplement to
basal diet consumed by the lactating cows
of that particular breed. For example, if
the White Fulani lactating cows consumed
a 1:7 ratio of supplement to basal forage
during the preliminary period and the
White Fulani steers consumed about 7kg
basal forage. then the steer would be sup-
plied 1kg concentrate supplement.

Collection of faeces and urine

For the lactating cows, faeces and urine
were collected separately during the last 7
days as described by Oyenuga (1961), but
the cages in which the animals were kept
were modified (Fig. 1). The dimensions
were wider (2.13m long x 2.13 high x
1.22m wide) than described by Oyenuga
(1961), and the cages were constructed in
such a way as to accommodate freely the
large lactating exotic cows. The floor of
each cage contained an irremovable tray
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with thick wire mesh and long, solid, wide
planks on which the heavy animals could
stand. The faeces were trapped by both
the wide planks and a tier of two
removable trays below that on which the
cow stood. The removable trays were of
closely-knit mesh, reinforced with

strong expanded metal grid. They could
be withdrawn for collection of faeces and
cleaning with ease. These removable trays
retained all the faeces but permitted urine
to drain freely on the aluminium tray
below. The gradient of the aluminium
tray allowed easy drainage to its funnel-
like tube at the centre. The tube led to a
large plastic bucket placed directly below
the tube into which the urine drained. The
four stands of the cage were rested on

-supports made of disinfectant-containing

hollow-shaped cement blocks. To prevent
contamination of urine, faeces were
removed into cellophane bags at periodic
times of at least once in three hours.

Before the start of ¢ollection period
and on each day, Sml of 10% mercuric
chloride solution was added to the collec-
tion bucket containing urine to prevent
loss cof nitrogen. The total daily urine out-
put of each animal was measured, mixed
thoroughly, and 10% of it was retained.
The daily sub-samples were bulked for
each lactating cow for the 7-day collection
period and stored in a deep freeze at —
5°C until required for analysis. Steers
were harnessed to ensure total faecal col-
lection. Harnesses were locally made and
adapted to ensure minimum loss of
moisture. During the collection period,
the faeces were bulked in celiophane bags
for each of the male and female animals
also to ensure minimum loss of moisture.
All faeces were collected, and 10% of the
daily samples were dried to constant
weight, bulked, ground in a Christy-
Norris hammer mill, and stored at room
temperature until required for chemical
analysis.
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Milk sampling

Throughout the experiment, all cows
were machine-milked at 05.30 and 14.30
hours, and the daily records of milk kept.
Aliquots of the daily bulked milk yield
were stored bottles with lids in a deep
freeze at -5°C for analysis. Aliquots were
then bulked to give two samples per week,
the first 3 days providing the first bulk
and the last 4 days of the week the second
bulk sample.

Analytical procedure

The dried samples of faeces, grass,

supplementary rations, and aliquots of

urine and milk samples were analysed for
gross energy, DM, and proximate analysis
using AOAC (1970) methods. Semi-micro
Keldahi technique with Markham distilla-
rion apparatus was used for the nitrogen

determination. Gross energy values were
determined wusing adiabatic bomb
calorimeter. Methane energy was
calculated using the formula of Blaxter
and Clappertion (1965).

RESULTS AND DISCUSSION
Composition of feeds

Components of the supplement are in
table 1 while the chemical composition is
in table 2. The calculated TDN of the con-
centrate supplement was 80.9%. The
crude protein of different forage samples
(Cynodon nlemfuensis) varied from 8.26
to 10.68%, while those of concentrate
supplement varied from 17.02 to 18.00%.
Crude fibre content ranged from 8.82 to
9.08% for concentrate and 26.42 to
30.08% for forage samples. The energy
contents of both concentrate and forage
were fairly high.

TaBrE 1.

COMPONENTS OF DAIRY CONCENTRATE SUPPLEMENT FED TO
WHITE FULANI, GERMAN BROWN, AND FRIESIAN CATTLE

Components
Maize meal

Groundnut cake

Palm kernel cake

Rice bran

Calculated TDN (kg/100 kg DM)
Calculated DCP (kg/100 kg DM

Mineral and Vitamin mixture (kg/tonne)

(%) 55
2 . 15
b4 20
i 10

100

80.88

15.35
5.00
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TABLE 2.

Mean chemical composition of concentrate supplement and forage (on dry matter basis) fed to white fulani, ger
man brown and friesian cattle ’

Nutrient Concentrate Forage
Supplement

Dry matter (DM) 88.12 31.49 (Fresh)
Ash (g/100g DM) 4.55 91.?(7) fgry)
Organic matter (g/100 g DM) 95.45 89.55
Crude protein (g/100g DM) 17.65 9.25
Crude fibre (g/100g DM) 9.02 29.40
Ether extract {(g/100g DM). 2.05 .51
NFE (g/100g DM) 54.85 42'06
Energy (KJ/g DM) 20.30 18.50
Calcium (mg/100 g DM) 79.30 332' 30
Phosphorus (mg/100g DM) 63.50 125.45
Sodium (mg/100g DM) 12.69 64 '87
Potassium (mg/100 g DM) 952.08 244’:/.20

TABLE 3.
Summary of dry matter (DM), organic matter (OM) and energy intake and digestibility of steers and lactating cows

Breeds White Fularni German Brown Friesian
Treatmenis Forage LC HC Forage LC HC Forage LC HC
Sex Steer Cow Steer Cow Steer Cow Steer Cow Steer Cow Steer Cow Steer Cow Steer Cow Steer Cow
DM intake 525 403 644 5.13 625 479 6.14 508 534 S41 586 S5.26 622 5.17 7.1B 622 678 5.83

(kg/day} + + + + + + + + + + + +
(1.10) { .86} (1.69) (1L.36) (1.16) (1.22) (2.20) (2.32) (1.62) (1.30) (2.56) (.20}

OM intake 4.80 3.61 682 541 823 558 S5.50 4.55 592 6.00 1737 673 552 4.63 BO0 6.8} 8.4 7.32
(kg/day}
% DM 65.92 64.45 6689 65.55 67.93 66.08 67.04 66.43 67.96 5651 68.714 67.27 65.99 65.90 66.70 66.86 68.64 68.63
(kg/day) :
Digestibility
o7 Digestible

Energy £0.43 58.09 65.38 £7.94 65.34 65.85 65.27 66.02 69.72 '69.24 71.75 69.95 66.32 60,16 7174 68.13 77.49 7200
%% Digestible
Crude Protein 64.64 6445 6544 61.73 65.80 68.45 67.97 68.19 68.86 €9.79 69.18 70.52 67.67 67.60 67.08 68.68 68.23 65.67
o ME 4023 37.04 5573 56.15 $8.92 55.61 36.00 4296 50.18 4873 53.02 51.67 43.45 38.00 57.00 58.36 59.41 55.85

Values in brackets ( } are concentrate DM intake
ME = Metabolizable Energy

LC = Low concentrate + ad Bb forage

HC = High concentraie + ad Kb forage
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Dry matter, energy intake and digestibi-
lity

A summary of the DM, organic matter
(DM) and energy intake and digestibility
for both steers and lactating cows are in
Table 3. Steers consumed significantly
higher (P <« 0.05)DM (7.31 =+
0.75kg/day) than lactating cows (6.22 +
0.92 kg/day). The Friesian significantly
(P < 0.05) consumed more DM (7.51 +
1.02kg/day) than the German Brown
(6.63 + 0.65) and the White Fulani (6.51
+ 0.72). However, DM intake recorded
in this study is lower than intéke often
quoted in temperate regions (Mon-
tgomery and Baumgardt, 1965). The
observation (Cowsert and Montgomery,
1969) that animals on high-concentrate in-
take reduced their forage intake was con-
firmed by this investigation.

Comparative DM digestibility (DDM)
were obtained for steers and cows and all
breeds. Slightly higher, but non-
significant (P. <« 0.05) DE was obtained
forthe steers than for the cows. Breed ef-
fect was noticeable, however, While DE
for exotic cows ranged between 68 and
69%, a significantly lower (P <« 0.05)
value (63.82 + 1.11%) was obtained for
the indigenous cows. The digestible crude
protein of the lactating cows (68.34 =+
2.35%) was higher than that of the steers
(67.31 + 3.45%), howbeit non-
significantly (P < 0.05). Values obtain-
ed for the GB and F (69.09% and 68.16 +
1.08% respectively) were higher than that
for the WF (66.09 + 0.98%). Although
metabolizable energy obtained for both
steers and cows were comparable (49 —
50%), there were breed differences with
the F metabolizing slightly more energy
(52.01 =+ 1.07%) than either the GB
(47.09 + 1.52%) or the WF (50.61 =+

0.87%) (P < 0.05). Of particular in-
terest is the closeness of the digestibility‘of -
nutrients consumed by steers and cows.
Except for the crude fibre digestibility, no
statistical differences were obtained for
nutrient digestibility of both steers and
lactating cows. This would indicate that -
the modified cages used to separate the
faeces and urine-of the lactating cows
were as good as those conventional ones
incorporating the use of harnesses and
collection bags with steers, as long as ef-
forts could be made to collect the faeces
as often as possible but at least once in 3
hours as practiced in this experiment.

The average performance of the lac-
tating cows during the balance trials are in
Table 4. The Table goes further to show
the partition of energy in the body. For
instance, while the proportion of energy
metabolized by the exotic breeds was
slightly higher than the indigenous breed,
significantly higher proportion
(P . < 0.01) of the energy value of con-
centrate diets (54.44 + 3.26%) was
metabolized compared to the forage diet
(39.48 + 2.11%). These values were as a
result of lower loss of energy in the form
of urine by the exotic and concentrate-fed
cows. The present study seems to confirm
results of other investigations (Tyrell and
Moe, 1972) that ME differs with different
diets. Body tissue loss occurred for
animals on forage while tissue deposition
for low concentrate ration was higher
than the high concentrate. This might bea
result of feeding the high concentrate diet
before the low one when the milk yield
has started to recede.

Figure 2 graphically shows the regres-
sion equations of ME on energy balance
(EB) (Flatt, ef al,1972). The regressions
resulted in the following relationship:

WF ME = 1.4928EB + ~ 0.4366

= 072 Sy.x = 0.44 SE, = 0.30
GB ME = 1.0401EB +  0.4109

2 = 0.59 Syx =  025SE, = 0.28
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F ME = 1.5412EB *+
2 = 0.79 Sy.x

All ME = 1.3231EB +
breeds 2 = 0.68 Sy.x
TABLE 4

0.3729
- 0.29 EBy = 0.25
0.4129
= 0.30 SEy, = 0.16

Energe intake, liveweight changes, milk yield and composition of the lactating cows

Breed . White Fulani German Brown Friesian
Treatment Forage LC HC Forage LC HC  Forage LC HC
Gross Energy

(MJ/day} 74.55 112.57 116.23 93.94 124.95 140.20 95.69 141.31 152.66
Metabol‘izable Energy |

(MJ/day) 27.61 63.21 64.63 40.36 60.89 72.44 36.34 82.46 B85.23
ME (MI/kg DM) 6.62 10.58 10.56 7.88 9.36 9.84 7.01 10.96 10.66
Milk vield (kg/day) 3.53 3.29 3.25 6.82 5.58 6.13 7.50 6.80 6.95
Butterfat % 4.80 4.79 4.67 3.85 3.88 3.80 3.91 3.88 3.85
Solids-not-fat % 7.08 7.29 7.43 8.39 8.39 8.50 8.2t 841 8.46
Milk energy (MJ/day) 10.83  10.23 10.03 20.26 16.64 18.23  22.17 20.30 20.74
*Energy Balance (MJ/day) A5 2098 16.29 5.86 27.87 30.70 4.84 3297 32.05
Liveweight (kg) 363.95 355.07 375.82 432.96 444.69 433.66 423.33 441.'24' 429.29
Liveweight changes (kg/day) -.61 + .53 +.29 -.81 + .54 + .67 -.98 +.62 +.54

*Energy Balance (MJI/day) = Milk energy + body tissue gain -.84 body tissue loss (Flatt ef af, 1972)

The ME value at the point of zero
energy balance gave the ME required for
maintenance (Flatt er al, 1972). The
estimates so obtained ranged from 0.37
for the F cows through 0.41 for the GB to
0.44 MJ/day/WO-73%4kg for the WF.
Table 5 shows that the regressions were
reasonably parrallel (as denoted by the
non-significance of differences between
breed regressions) and coincident (as
denoted by the non-significance of dif-

ferences between breed levels). This in-
dicates that the regressions fitted ‘within
breed’ and ‘between breed’, and the ‘all
breeds’ value of. 0.41
MJIME/day/WOkg-734 could be used for
any of the bréeds. In other words, there
were no breed differences. The ME values
are comparatively lower than those ob-
tained in the temperate regions (ARC,
1980; van Es, 1972; MAFE, 1975; NRC,
1978). However, the efficiency of utiliza-
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tion of ME for milk synthesis of about
31% is very low compared to figures ob-
tained in temperate climates (van Es,
1972; Flatt, ef al, 1972; Moe et al, 1972;
Tyrrell and Moe, 1972). This was
reflected in the very low milk yield of the

cows throughout the experiment.

The summary of the regression equa-
tion describing EB and ME intake of the
different diets is shown graphically in fig.
3. The following relationships were ob-
tained. :

TABLE 5

Analysis of variance of regressions of metabolizable energy on energy balance of the three breeds

Source D.F. M.S.
Total 33 —
Due to overall regression 1 1.5974**
Residual (from regression) 34 .0223
Between breeds ‘ " —_
Due to regression .0420 NS
Residual (from regression) 0717
Within breeds 33 —
Due to pooled regression 1 1.5855**
Residual (from regression) 32 .0205
Differences between breed regressions 2 .0201 NS
Differences between breed levels 2 .0201
Combined breed residuals 30 .0205
**Significant at P .001
NS = Not significant at P = .05
Forage EB = 0.1765 ME - 0.0303
2 = 043 Syx = 001 SEp = 0.10
Low : EB = 0.3195 ME - 0.0622
concentrate
2 = 0.48 Sy.x = 0.03 SE, = 0.13
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High EB =

concentrate
2 = 0.68

The net energy values obtained for the
different diets varied from 0.03 to 0.08
MJ/day/W0°734kg. The number of diets
and days under experimentation of this
study were quite few, hence, values ob-
tained in a study involving more diets and
extending for longer periods with many
more animals may be more reliable.
However, the efficiency of utilization of
the forage and forage plus either low or
high concentrate diets for NE were 18, 32
and 44% respectively and are lower than
values obtained in temperate en-

High EB = 0.4404 ME

concentraie

2 = 0.68 Sy.x
TDN = 1.168 DOM
r? = 0.79 Sy.x
ME = 0.2749 DOM
r? = 0.62 Sy.x

These regressions indicate that either
TDN or ME values could be predicted
from these equations with some con-
siderable degree of accuracy using
DOM% values.

In conclusion, the ME requirement for
-maintenance of milking cows of various
breeds in a tropical environment has been
shown in this study not to differ. While
productive requirements obtained were
higher, the maintenance requirements
were lower than those obtained from
temperate climates. These conclusions
take cognizance of the comparatively
small number of animals used in this
study.
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