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Introduction Se e 30l canbreed (SEA) (MAFS, 2002). The productiv-
I N - ity of SEA goats under village production sys-

In Tanzania, goats play an impostant role in PIO°"tem is rediiced by inadequate nutrition, diseases
v1dmg animal protein and income generation,i - and“’ parhSltes ‘and lmp roper management
especially to resource poor farmers in rural areas. (Njombe, 1993). Diseases and in particular gas-
Tanzania has 12.5 million goats of which 98% are - trointéstinal nematode parasitism is the most se-
indigenous goats belonging to the Small East Afﬂ': ridﬁs'éon.éfraip‘t_aﬂe_cting goat production world-
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wide (Stear et al., 1990). In Tanzania, gastromtes-;:,“ .

tinial nematode- 1nfect10ns (GI) cause con51derabl'
economic losses in‘rural areas. (Connor ‘et alf
1990, Mboera and Kitalyi, 1994). These occur
through mortalities, reduced weight gain and milk
yield, increased susceptibility to viral, protozoan

and bacterial diseases, and direct cost associated -

with preventive and curative measures. High kid
mortality rate (up to 38.4%) caused by gastroin-
testinal nematode infections have been reported at
Magadu farm, Sokoine University of Agriculture
(SUA), Morogoro, Tanzania (Mruttu, 2001).
Potential control strategies for helminth infec-
tions include treatment with anthelmintics, supple-
mentary feeding, grazing management and breed-
ing for disease resistance. The use of
anthelmintics is threatened by the development of
resistance in parasites to most commonly used
drugs (Craig, 1993; Waller, 1994). Also, there has
been concern that residues of ant-helmintic chemi-

cals may accumulite in the tissues of host animals
and ultimately result in adverse consequences for

human health. The high prices of the most com-

monly used anthelmintics is another factor limit- -
ing their use by small-scale farmers. Grazing man-

agement in rural areas is not feasible due to com-
munal ownership of land. Feed supplementation,
particularly with high plane of protein is often
necessary to maintain adequate productivity of

livestock (Coop and Holmes, 1996). However, the-
costs involved and the limited supplies of concen-

trate make this option quite unrealistic for the ma-
jority of goat owners in Tanzania. Recently, atten-
tion has been turned to the search for control strat-

egies that involve immune response. Two options .

are currently being explored: development of vac-
cines (Emery and Wagland, 1991; Tavernor et al.,
1992) and use of genetically resistant breeds

(Baker, 1995). Development of effective vaccines_

against gastrointestinal nematodes is still faced by
many practical problems. The use of resistant ani-
mals seems to be appealing since once identified

they can be used for selective breeding. It h‘aéh

been shown that resistance to GI nematodes is ge-

netically determined and is heritable (Baker et al., .

1998;) and that there is breed and individual varia-

tions in resistance to GI nematode infection in’

small ruminants (Mugambi et al, 1997, Wanyangu
et al., 1997). Therefore, crossbreeding and
within-breed selection can take advantage of this.
Identification and utilization of strains of goats

4

Ammals and their management

that are genetlcally re51stant to! helnunth 1nfec-
for the control of wonn burden as'it'léads to re-
duction in costs of purchasing drugs and chemi-
cals and also is an effective conservation strat-
egy for the indigenous breeds. In assessing
within breed genetic variation.. artificial indoor
infection is preferred since it helps to control
some of the environmental effects (Stear e al.,
1996). »

Information ‘on genetic variation'‘ariong ‘the'
indigenous goats in Tanzania with respect to re-
sistance to nematode infection is‘lacking. The
present study was therefore undertaken to com-
pare the response of three strains (Gogo. Newala
and Ujiji) of SEA goats to artificial mixed infec-
tion with Haemonchus spp, Trichostrongylus spp
and Oesophagostomu spp.

. Materials and Methods

.The studv was conducted at-the Depanment . :
of Animal 501ence and Production (DASP) P

"Sokoine, Unlver51tv of Agriculture (SUA),
. Morogoro;. Tanzanla Three strains (Newala,

Gogo and Ujiji) of SEA goats were used. Into-
tal, 23 male growing goats (eight Ujljl seven .
Newala and eight Gogo goats) were used in the

“experiment. The age of the goats ranged fromf .

seven to eight and half months and the initial -,
body weight ranged from 5.4 to 11.7 kg. The ani-,.
mals were kept indoors in three pens in a bulld-} ,
ing with iron-sheet roof and concrete floor. ‘Wood
shavings were used as bedding materials and
were changed-every week. The pens were
equipped with hay and concentrate feeders and
drinkers. Prior to the start of the experiment, all

. goats.were drenched with drug combination of

levamisole and ivermectin at the dose recom-

mended by the manufacturers. The goats were

stall-fed with Brachiaria hay. supplemented with _
concentrate feed to meet the nutrient require- .
ments and provided with water in ad /ib amount. °

The concentrate feed was composed of a mixture -~

of maize bran (69%), cotton seed cake (29%),
salt (1%) and mineral premix (1%). The hay was - -
sprayed with molasses to improve its palatability
and hence dry matter intake.



Expenmental design
Seven to erght amimals were randomly- allo-

' cultured by mcubatmg for srx days After srx days,

the larvae were, harvested and, 1dent1ﬁed The most,
, predormnant species of; worm.were Haemonchus -
. Spp,-Trichostrongylus. spp(and QOesophagostoum. ..
. spp. The larvae of these species;were made into a_
_ concentration, of 2000 Jarvae/ml. One:week after
“anthelmintic treatment, all animals were individu- -
ally dosed orally with a mixture of Haemonchus..

spp, Trichostrongylus spp and Oesophagostoum
spp at a dose rate of 2000 larvae/ml two times
fortnightly. The animals were then monitored for
10 weeks.

Sampling and sample processing

Collection of faecal and blood samples from
the artificially infected goats started on the 14™
day after infection and was done on every two
weeks thereafter. Faecal and blood sampling were
done in the morning between 0700 and 0800 h.
Faecal samples were collected into plastic con-
tainers from the rectum and each sample was la-
belled and kept at 4°C until analysed. Faecal egg
counts (FEC) were determined as number of eggs
per gram (epg) using a Modified McMaster tech-
nique (MAFF, 1986). Blood samples were ob-
tained by jugular vein pu_ncture using vacutainer
tubes with ethylene diamine tetraacetic acid
(EDTA). The blood samples were used, for deter-
mination of packed cell volume (PCV) to evaluate
the degree of anaemia. PCV was “analysed using

haematocrit centrifuge techmque as-described bw "

MacLeod et al. (1981):*
All animals were weighed at the start of the
exper1ment and then once every week up to the

end of the experiment. Weights of individual goats -

were: recorded using' Salter weighing scale model
235 QS./ Initial and final weights were obtained by -
taking the average weights of two ‘consecutive -
days at the start and end of the expenment respec-

',trvelv, Monalrty was recorded on each strain as it .

occurred
A random sample of 10 goats (three Newala
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abomasal and intestinal contents were separately
removed and washed thoroughly in plasti¢ buck-
ets. The contents were passed through a sieve
and the adult worms were 1solated identified
and counted accordmgly -

_‘ Statrstlcal analysrs .

" Data on growth rate FEC PCV and TWC
. were analysed using the General Linear Models
(GLM). procedure of the Statrstrcal Analys1s Sys-
tem (SAS, 1998). The fixed eﬁect was the goat
strarn The initial we1ghts of goats were used-as
- covanate in analysing growth rate data. The FEC
and TWC data were analysed after a loganthrnlc
transformation of log (FEC + 25) and (TWC +
10), respectively. The results were back trans-
formed by taking antilogarithms of the least
squares means and results were presented as
geometric means i.e. Geometric means Faecal
Egg Count (GFEC) and Geometric means total
worm count (GTWC). In order to evaluate the
association between TWC, FEC, PCV and
growth rate, data were analysed using
* Multivariate Analysis of Variance (MANOVA)
option of GLM (SAS, 1998). In addition, statisti-_
cal analysis was carried out to investigate the ef-
fect of goat strain on mortality rate using
Chi-square test. This involved construction of a
2x2 contingency table and the use of the follow-
ing formula: %’= (O-E) YEWhére: 4= calculated
- Chi-square value, O = observed values E =ex-
pected values.

~Results. .

Mortality

Following infection, seven goats died within
the 10 weeks of monitoring and two goats died
in the week following termination. of the experi-
ment. Among, the three strains, U_]l_]l goats had
the highest mortalrtw rate (25%) followed by

Gogo strain. Post mortem findings revealed

i haemonchosrs to be the main cause of deiths.\

Out of the nine’ goats that died, six (67%)-died

due to haemonchosis and the rest-due-to a combr-
. nation of haemonchosrs and pneumonia.

three Ujiji and four Gogo) was deliberately - ;. .«

slaughtered at the end of the experiment (10 weeks

post infection) to assess total worm count (TWC). . : -

The abdominal cavity was opened and the
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Indicators of worm' burden (PCV F EC
and TWC) . .

- Thé'least square ‘means for PCV of the three
‘Strains’ dunng the 10 weeks of the tnal are shown

in Figure 1. Two weeks after artificial infection -

the PCV values were relatively hlgh and averaged -
25, 27 and 29% for Ujiji, Gogo and Newala goats,

N 'respectlvely Thereafter, in all the strains'the PCV
“fell progresswely up fo the sixth week and then
’ shghtly mcreased In the 10m week PCV-values

“fanged’ from 15 to 17 %. Statistical analysis:-

'showed s1gmﬁcant (P<0 05) differénces in PCV
- among the goat strains.-On average Ujiji goats had -
significantly lowerECV (16.6%) than the other

was very significant (P<0.01) on GFEC. Gogo
strain had significantly (P < 0.05) lower GFEC
than the other two strains and their GFEC ranged
* fromi 398 epg in the fourth week t0 928 epg in
-the'8™ week of the studyA Ujiji stfain had the
highest GFEC from the ‘setond week (1483 epg)
up to the six week (2951 épg) while Newala
- goats-had the highest GFEC-in week elght (3344
epg) and ten (4423 epg) of the expenment\‘The
fered s1gmﬁcant1y P <0.05)-from that 'of Gogo
“strain. On average Ujiji goats had the:
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Figuré I PCV‘pa'tter'ff of thrée strains of SEA goats an{ﬁci-ajj);'infected‘ with alrni;(ture .

two goat strams whlle Gogo (20 4%) and. Newala o

A€ 19 6%)_goats had values, which did not differ
.(P>0 05) significantly. The least square means for

1GFEC during the experimental period -are shown

inFigure 2. Generally the GFEC decreased from
the second week to the fourth week post infection

and then progressively increased. All strains -

showed minimum GFEC in week four. Statistical
analysis indicated that the influence of goat strain
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h1ghest GFEC (2043 epg) wh11e Gogo ‘had-the
Towest GFEC (606 epg). 'll"he average GFEC for
- thé'Newala-goats (2032 epg) was in between ‘the
two strains, though more close to that of U_] 1]1
goats \
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Figure 2: Geometric means for faecal eg
fection with a mixture Haemanchus spp,

Upon. slaughter at'the end of the experlment
Te

post mortem»results indicated: that Haemonchus
spp accounted for 48% while Trzchostrongylus spp
and Oesophagostomum spp accounted for 35%
and 17% of the total worm burden, respectively. In
all the goat -strains the amounts of
Oesophagostomum spp were the:least while. that

Pz —.1yUgogo

iMmar.

counts of thice strains of SEA goits 'follo“;ihg deliberate in-
ichostronglyus spp and Oesophagostomum spp

1o arennOf Haemonchus spp were. the h1ghest (Flgure

5 3), except in, U_]l_]l goats where Trtchostrongylus

spp was found to be the ‘hlghest.tThe differénces

in GTWC were not significant among the

strains. However, Ujiji goats had numerically the

highest average GTWC (795) while Gogo had
the lowest (529).
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Growth performance

The growth performance of the goats after in-
fection with nematodes is shown in Figure 4. Gen-
erally all the three goat strains lost weight. Gogo
and Newala goats gained weight from the seventh
week and ninth week, respectively to the end of
experimental period while Ujiji goats lost weight
throughout the experimental period. The effect of
goat strain on post infection growth rate was sig-
nificant (P<0.05). Gogo goats lost significantly
lower average weight (10 = 17 g/d) than the other
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straing while Ujiji-goats-showed the highest’av-
erage loss of weight (86 + 21 g/d). followed by
Newala goats (58 + 21 g/d). Growth rate was
negatively correlated with GFEC (r = - 0.50) and
GTWC (r = - 0.56) but positively correlated with
PCV (r = 0.44). The GFEC was positively corre<’
lated with GTWC (r = 0.30) obtained after
slaughtering the animals at the end of the experi-
ment. PCV was negativelyv correlated with
GFEC (r = -0.55) and GTWC (r=-0.47). All
correlations were significant (P<0.05) except
that between GFEC and GTWC.
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Discussion B (4%) and none in Gogo goats Thls‘mdlcates that
~:the Newala and Gogo goats were capable of

7 w1thstand1ng the dellberate infection with the

Lynematodes. .. o - -

. The 1n1t1al mean values of PCV of the goat
+'strains were within the normal reference values
(22 - 38%) reported by Schalm er al. (1985).
'+ The decline in. PCV following infection (Figure

= 1) implies that the goats were developing anae-

--mia due;to blood sucking parasites.-Similar de-
~.-cline in PCVvalues.following infection with
‘neinatodes has-been reported-by Wanyangu et al.
;. (1997).- According to Newsholmes and Start
+-(1976) heavy.worm burden leads to low PCV

Diarrhoea was observed in- most-goats-a few
‘weeks post infection and was probably caused by
increased worm burden since-sy mptoms corre-
sponded well with th¢ level of FEC: Inl addition to iz
dlarrhoea there were srgns of dullnéss, pale mu-
cus membranes loss of bodv cond1t10n and an-
orexia. Wamae and Ih1ga (1990) have reported -
similar observatrons in goats 1nfected ‘with nema-
todes. Accordmg to Herllck (1978) gastrointesti-
nal nematodes destroy the gastric glands and small
mtestmal mucosa and result-into.a change of pH of #
gastric contents. and reduction in the level of vari- ©
O B aree sl e om0 32 n e prsen
may result into death of the animals: In this study . -study Gogo‘»goats-m(a intained relatively hrg'h
high mortality rate was observed in Ujiji goats * PCV values (17 - 27%) throughout the experi-

. Moo o ~mental period compared to other strains, This
0, . 1 - & ? 2 3
(25%) but in Nen:ala goats mortality- rate'was low .. shows that the three goat strains differcd in resis-
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tance/susceptibility to gastrointestinal nematode
infections because they showed variable immune
responses as supported by their differences in
FEC. which was significantly lower for Gogo
strain compared to Newala and Ujiji strains
throughout the experimental period. Gogo strain
might be genetically less susceptible to nematode
infection and Ujiji strain might-be genetically sus-
ceptible to worm burden, This corroborates the re-
sults of Keyyu et al. (2001) who compared the re-" ~
sistance of these strains to natural infection with
Haemonchus contortus. Results from post mortem
worm count in artificially infected goats revealed
that Ujiji and Gogo strains had numerically higher
and lower TWC, respectively. In Gogo and
Newala strains, Haemonchus spp was the predom-.
inant species recovered from the gastrointestinal \
tract (GIT) while in Ujiji goats Haemonchus spp
and Trichostrongylus spp occurred in almost the |
same proportion, The predominance of .
Haemonchus spp among the helminths being re-.

covered from the GIT had prev1ously beenre-

ported in Tanzania (Connor et al’, 1990), Nrgena
(Anene et al., 1994), and Kenya (Gatongl etal.,
1998).

The observed negative growth rates in artifi-
cially challenged goats (Figure 4) might be due to
increased worm burden. Worm burden tend to re-
duce weight gain of the affected goats due to nu-
tritional and physiological disturbances (Herlick,
1978). The magnitude of weight loss varied de-
pending on the immune response of the goat
strain. Gogo strain performed better as they lost
weight only during the first six weeks post infec-
tion and from the seventh to the tenth week they
were gaining weight. This indicates that the Gogo
goats were able to tolerate the pathogenic effect of .
worm burden, implying that Gogo goats are rela-
tively resistant to worm infection.

The differences observed in the parameters .

studied ie. PCV, FEC, TWC, mortality- rate and
growth rate are more likely a reflection of the true

genetic differences between the strains in response .-

to nematode infection, The.superiority.of the 3

Gogo goats in all aspects provided evidence.that
this strain is resistant to- haemonchosis. Further- _."
more, the low. TWC and reduced egg output.in the

Gogo goats indicated that these ‘goats aré not only

- more resistant, but also they contaminate’ pastures -

less than the dther $trains: The observed’ superior- .
ity of the Gogo goats to the othiei 'strains is:in‘con-

RN

junction with the results of production parame-
ters reported from on-station evaluation studies
of the three strains. Gogo goats have been re-
ported to perform clearly better than Newala and
Ujiji goats, not only in having low mortality rate
(Mruttu, 2001), but also in terms of higher kid
and weaner growth rates, slaughter weight, car-
_cass weight and dressing percentage (Malole,
2002) -

<
e

-

Conclusion

The present study has demonstrated that
there is significant varlatron inresistance to
nematode infection among ‘the Small East Afri-
¢an goal strains. Gogo goats had 51gn1f1cantl_\
/lower FEC. TWC and mortality rate but higher

EE
[

ﬂ

. PVC compared to Newala and Ujiji goats.

Hence, the Gogo goats were more resistant while

the-Ujiji-goats-were-more' susceptible to gastroin-

testinﬁl nematode infection.
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