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Waldenstedt L, Elwinger K, Hooshmand-Rad, P, Thebo P, Uggla A: Comparison
between effects of standard feed and whole wheat supplemented diet on experi-
mental Eimeria tenella and Eimeria maxima infections in broiler chickens. Acta vet.
scand. 1998, 39, 461-471. — The effects of experimental infections with Eimeria tenella
(Experiment 1, n = 144) or E maxima (Expeniment 2, n = 216) m brozler chickens fed
whole wheat, with or without access to grit, as compared to a standard pelleted feed
were studied. Inclusion of whole wheat was gradually increased up to 30% at 3 weeks
of age. Grit was given separately. The chickens were kept on litter n a parasite-free en-
vironment with free access to water and feed.

At 3 weeks of age half the number of chickens were individually mnoculated with 500
sporulated oocysts of E tenella (Experiment 1) or 3 000 sporulated oocysts of Eime-
ria maxima (Experiment 2), and the remaming birds were kept separate as uninfected
controls Nerther coccidiostats nor growth enhancers were used. Oocyst concentration
was determined from each group separately. Intestinal lesions were scored on 6 birds per
feed regime 7 d postinoculation, and on the remaining birds at slaughter

Diet had no significant effect on bird performance during infection. However, there was
an indication that the E maxima mfection had more negative effect on weight gam in
birds given standard feed than in those given whole wheat supplement, but the differ-
ence was not significant (p<0.09) The number of oocysts shed or mean intestinal lesion
scores did not differ between diets 1n either experiment In both experiments, the num-
ber of Clostridium perfiringens was higher 1n the caeca of moculated birds, but there
were no differences between diets

coarse structure; coccidiosis; parasites; broilers.

Introduction

Coccidiosis is a major health and production
problem in the modern broiler industry. The
disease is caused by a group of intracellular
protozoan parasites of the genus Eimeria. Two
of the most common and pathogenic species are
E. tenella and E. maxima, which infect the in-
testinal cells lining the caeca and the small in-

testine, respectively (Fernando 1990). Control
of coccidiosis is mainly focused on the use and
development of chemotherapy and vaccines,
but today increasing attention is also being paid
to nutritional factors with a possible capability
of enhancing the chickens’ ability to resist in-
fections.
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Cummings (1992) reported a decreased oocyst
output in Eimeria-infected chickens fed a high
protein concentrate with whole wheat supple-
ment as compared with a conventional broiler
diet. This result was suggested to be due to a
better developed gizzard, which was presumed
to destroy the parasites. Whole wheat increases
gizzard activity (Scholtyssek et al. 1983) and
would possibly give a better natural resistance
to coccidiosis. Feeding of whole wheat to
chickens as a supplement to a standard pelleted
feed is quite common in Denmark and Sweden
as a means of decreasing feed costs.

In broiler chickens, subclinical coccidiosis is
considered to be an important contributing fac-
tor in the development of necrotic enteritis (A/-
Sheikhly & Al-Saieg 1980, Baba et al. 1992),
caused by the bacterium Clostridium perfrin-
gens. Coccidia can play a significant role in the
development of the disease, as mucosal damage
facilitates the establishment and multiplication
of C. perfringens (Al-Sheikhly & Truscott
1977). Branton et al. (1987) found that use of a
feed with coarser particles led to decreased
chicken mortality due to necrotic enteritis as
compared with feed consisting of finer particles.
The objects of the present experiments were to
study oocyst output, the degree of intestinal le-
sions, and bird performance after an experi-
mental infection of either E. tenella or E. max-
tma in broiler chickens fed a coarse-structure
diet including whole wheat and access to grit,
as compared with a standard pelleted feed. We
also wanted to study the effects of the different
feeds on the invasion of C. perfringens in the
chicken intestine possibly enhanced by a sub-
clinical Eimeria infection.

Materials and methods

Experiment 1

The experiment included 144 unsexed Ross
chicks delivered at day of hatch from a com-
mercial hatchery. Birds were kept on wood
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shaving litter in pens (1.50x0.75 m) in an Eime-
ria-free environment with free access to water
and feed. The lighting regimen was 20 h light
and 4 h dark. The sex ratio in each group was
recorded on each weighing occasion.

The experiment comprised 3 different feeding
regimens. Each feed treatment consisted of 6
groups of 8 chickens each. Birds were either fed
a standard pelleted feed (20.0% crude protein,
Table 1), a standard feed supplemented with
whole wheat (11.2% crude protein), or a stan-
dard feed supplemented with both whole wheat
and granular grit (2-3 mm). The grains in the
standard feed were hammer-milled using a 5
mm screen. The feed was steam pelleted (3 mm
diameter pellets). During the 1st week, pellets
were rolled before being given to the chickens.
Whole wheat was included in the standard feed
at a rate of 10% from 1 week of age, 20% from
2 weeks and 30% from 3 weeks until slaughter.
Grit was given separately in free access from 1
week. Neither growth-promoting substances
nor coccidiostats were used. Birds were slaugh-
tered at 44 d of age without prior starvation.

A single species isolate of E. tenella, originally
isolated from an outbreak of clinical coccidio-
sis m Swedish layers and passaged through
chickens 3 times previously, was used as inocu-
lum. The oocysts were recovered after propaga-
tion in 3-week-old Eimeria-free chickens (Eu-
ropean Commussion, 1995), and sporulated and
stored in 2% potassium dichromate at 4 °C for
1 month before inoculation. At 3 weeks of age,
half the number of chickens (3 groups of each
feed regimen) was individually inoculated with
a water suspension of 500 sporulated oocysts of
E. tenella directly into the crop. The dose was
chosen so as not to cause severe clinical signs.
Uninoculated birds were kept separate from mn-
fected birds and served as control groups. Fae-
cal samples were collected prior to inoculation
for analysis of possible presence of oocysts.
From 6 days post-inoculation (p.i.), facces were
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collected daily from each group separately on a
metal plate (40x40 cm) put on the litter 24 h
prior to collection. Samples were analysed for
number of oocysts per gram of faeces using a
standard McMaster technique (European Com-
mission 1995).

One week p.i., 1 bird from each group (i.e., 6
birds per feed regimen) was chosen at random,
and killed and examined for intestinal lesions
using a score from 0 to 4, where score 4 indi-
cates the most severe damage of the intestinal
mucosa according to Johnson & Reid (1970).
At slaughter all remaining birds were examined
as above, and the total score for the birds of
each feed regimen was averaged over the num-
ber of birds. Scrapings of intestinal mucosa
were examined microscopically for coccidial
organisms (European Commission 1995). For
analysis of the contents of C. perfringens one
caecum was taken from all birds killed 1 week
p.i. and from 2 birds per group at slaughter. The
caeca were removed immediately using aseptic
techniques, transferred to sterile Petri dishes
and stored for a maximum of 2 h at about 4 °C
before microbiological examination. Determi-
nation of C. perfringens was carried out ac-
cording to the Nordic Committee on Food
Analyses (Anonymous 1985), but excluding the
use of a sporulation medium for identification.
When fewer than 10 colony forming units
(cfu)/g of caecal contents were found this was
recorded as 5 cfu/g.

Bird weights and feed consumption were
recorded, and the feed conversion ratio was cal-
culated. Gizzards were collected at slaughter,
emptied, trimmed of excess fat, and weighed.
Necropsies were performed on all birds that
died unintentially during the experiments.

Experiment 2

The experiment included 216 unsexed chickens
obtained as in Experiment 1, equally distributed
over 3 different feeding regimes in the same

Table 1. Composition and calculated nutrient con-
tent of the standard feed fed to broiler chickens.

Ingredients %
Feedstuffs

Wheat 46.0
Barley 18.3
Oats 10.0
Soybean meal 10.0
Rapeseed meal 5.0
Fish meal 4.0
Meat and bone meal 2.0
Vitamins and trace elements premix 1.0
Calcium carbonate 0.7
Sodium chloride with 10dine 0.2
Dicaicium phosphate 03
Animal fat 2.0
DL-methionine 0.2
L-Lysine HCI 0.3
Calculated nutrient content, %

Metabolizable energy, MJ/kg 12.0
Crude protein (analysed) 20.0
Fat 4.0
Lysine 1.1
Methionine 0.51
Calcium 0.95
Phosphorus 068
-Sodium 0.15

way as in the previous experiment. Each feed
treatment comprised 6 groups of 12 chickens.
Birds were slaughtered at 36 d of age. Methods
used and analyses performed were in accor-
dance with the previous experiment. When 3
weeks old, the birds were inoculated with 3,000
sporulated oocysts of E. maxima. Oocysts were
obtained as in Experiment 1. In this experiment
faecal samples were collected twice weekly.
Bird weights and feed consumption were
recorded prior to inoculation and at slaughter.
Carcass percentage was calculated. Gizzards
were not collected.

Statistical analyses

Statistical analyses were based on analysis of
variance, using the General Linear Models pro-
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cedure of SAS® (SAS Institute Inc.
1989), with feed, inoculation, and
sex ratio as main effects. No signifi-
cant differences due to sex ratio were
found for any of the traits, and this
effect was excluded from the model.
In order to analyse differences be-
tween treatments, Fisher’s protected
least-significant-difference test was
used. Relative frequencies for mor-
tality were angularly transformed be-
fore statistical analyses according to
Snedecor & Cochran (1968).

Results

Performance

Throughout Experiment 1 no signifi-
cant differences in live weight or
feed conversion ratio between inocu-
lated and uninoculated birds were
found, Table 2. In the uninoculated
groups, chickens given whole wheat
and grit had a lower (p<0.01) live
weight at slaughter (44 d) than chick-
ens given standard feed. At slaugh-
ter, uninoculated birds given whole
wheat and grit tended to have a lower
accumulated feed intake than
uninoculated birds fed standard feed
(p<0.02) or whole wheat without grit
(p<0.06). Due to spillage, grit intake
could not be measured.

In Experiment 2, average live weight
at slaughter (36 days) was higher for
uninoculated than for moculated
chickens (p<0.006), Table 3. There
were no significant differences in
live weights of chickens fed the dif-
ferent diets. Uninoculated birds had
a better feed conversion ratio
(p<0.03) at slaughter than inoculated
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Table 2. Experiment 1. Effect of inoculation of Eimeria tenella on production performance of broilers fed 3 different diets!.

p-values

Uninoculated

Inoculated

Standard Standard Inocula- Inter- CV, %
+ wheat Feed

+wheat tion actions
and grit

Standard

Standard
+ wheat
and grit

Standard
+wheat

Standard

Age
(days)

6.30
614
759
457
659
6.50
5.67
384
8.89

090
076
0.80
0.29
0.51
0.96
0.99
0.41
063
057
058
048

024
061
070
023
0.22
070
057
017
0.92
0.94
0.98
0.96

0.74
0.12
0.07

384
946
1384
1971
630
1709
2604
3833

380
999
1489
2117

386
1040
1580
2205

365
959

1410

365
961
1431

380
1020
1549
2096

17
29
37
44

Live weight, g

0.04?
0.77
0.19
0.07
0.06
0.89
042
022
018

2019

2007

611
1799
2778

638
1812
2836

580
1667
2573

616
1790
2733

607
1800
2783

17
29
37
44

Accumulated

feedintake, g

4096

4173
1.66
1.75
1.80
1.90

3852

3985

3947
160
177
180
186

164
181
1.88
1.94

161
1.81
1.87
1.94

159

170
1.86
1.91
1.99

17
29

Feed conversion
ratio kg/kg

5.96
4.55
3.24

1.74
182
191

37
44

! Inoculation at 21 days and slaughter at 44 days of age.
2 For differences between the mdividual feeds, see text



Table 3. Experiment 2 Effect of inoculation of Eimeria maxima on production performance of broilers fed 3 different diets!.

p-values

Unmoculated

Inoculated

Inocula- Inter- CV, %
tion actions

Feed

Standard
+ wheat
and grit

Standard
+wheat

Standard

Standard
+ wheat
and gnit

Standard
+wheat

Standard

Age
(days)

7.40
6.92
4.20
6.31
5.52
478
2.49

0.21
0.09
0.86
0.31
0.12
0.22
0.54

023

0.30
0.44
013
0.83
0.93
0.68
0.29

401
1515

425
1463
643
2999

422
1677

444

402 457
1428 1395

1359

17

Live weight, g

0.007
045
0.13
0.28
0.03
002

36
17
36
17

617
2978

613
3196
1.45
1.91

636
2957

651
2926

615
2850
1.53
2.10

Accumulated

feedintake, g

1.54
1.97

1.52
2.05

143
212

1.43
2.05

Feed conversion
ratio kg/kg

36

68

67 66 69 70

68

Carcass percentage

Mortality, no. of birds?
pre oculation

6.3
29.1

1.0 1.0
0.23

0.48

0.18
058

post mnoculation

! Inoculation at 21 days and slaughter at 36 days of age.

2 Total number of birds per treatment was 36.
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birds. Also carcass percentage was
higher in uninoculated birds
(p<0.02). Further, there were no sig-
nificant differences in feed intake,
feed conversion ratio or carcass per-
centage between the different diets.
Sex ratio had no significant effect on
any of the parameters measured in ei-
ther experiment.

In Experiment 1 birds given whole
wheat had a lower live weight from 37
days (p<0.03) up to slaughter
(p<0.02) than birds not given whole
wheat. Feed conversion ratio were
significantly higher at 37 days
(p<0.004) for birds given whole
wheat, but not so at slaughter
(p<0.17). In Experiment 2 there was
no significant differences in perfor-
mance between birds given whole
wheat or not.

Disease and mortality

In Experiment 1, E. tenella-inocu-
lated chickens showed no clinical
signs of disease, even though exami-
nation showed haemorrhages in the
caeca of most of the examined birds
1 week p.1. However, one of the inoc-
ulated birds died 6 days p.i., and au-
topsy showed caecal coccidiosis. Two
other inoculated chickens died 3
weeks p.1., and necropsies revealed
circulatory failures. In the uninocu-
lated groups no birds died during the
experiment.

In Experiment 2 some of the E. max-
ima-infected birds showed diarrhoea
and distress starting 5 days p.i. Alto-
gether, 10 inoculated birds (9.2%) un-
intentionally died p.i. as compared
with 4 uninoculated birds (3.7%).
Deaths 1n the infected group occurred

Acta vet scand vol 39 no 4,1998
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Figure 1. Experiment 1. Eimeria tenella. Oocysts per gram faeces (OPG) in inoculated broilers fed 3 differ-

ent diets.

between 5 and 7 days p.i., whereas deaths in the
control groups were more evenly distributed
during the experimental period. Microscopical
examinations of intestinal mucosa from dead
birds revealed coccidial infection with a few
oocysts, but mainly a high number of large rod-
shaped bacteria, resembling Clostridium.
Necropsies showed ascites in all dead uninocu-
lated birds.

Oocyst output

In both experiments, only inoculated birds shed
Eimeria oocysts, and all excreted oocysts mor-
phologically resembled the inoculated species.
No oocysts were detected prior to inoculation.
There were no significant differences in oocyst
output between the groups of chickens given
the different feed regimes in either of the ex-
periments (Figs. 1 and 2).

Lesions

In Experiment 1, there were no differences in
intestinal lesion scores between inoculated and
uninoculated birds, either 1 week p.i. or at

Acta vet. scand. vol. 39 no. 4, 1998

slaughter, Table 4. In some birds, blood was ob-
served in the ceaca. However, lesion scores
were generally lower (p<0.01) at slaughter than
1 week p.i. There were no differences between
birds given different feeds.

In the second experiment, birds inoculated with
E. maxima showed a higher intestinal lesion
score 1 week p.i., than uninoculated controls
(p<0.04), Table 5. There were no differences
between diets. At slaughter there were no dif-
ferences between inoculated birds and controls,
or between diets. In both experiments, lesions
were mainly found in the midgut from duode-
num past the yolk sac diverticulum.

Clostridium perfringens

In Experiment 1, all examined birds were posi-
tive for C. perfringens. Cfu per gram caecal
contents was slightly lower in birds inoculated
with E. tenella than in uninoculated birds 1
week p.i., but the difference was not statistically
significant (p<0.06), Table 4. In birds inocu-
lated with E. maxima cfu per gram caecal con-
tents were higher in inoculated than in uninoc-



Diet and Eimeria infections in broilers 467

T ST e e S ST It AR ArArAcaa:
2 s
S
&2 27
1.5+ e standard
== = = wheat supplement
L 5 bl wheat and gnt supplement
0.5 +
0 {

~

days post inoculation

Figure 2. Experiment 2. Eimeria maxima. Oocysts per gram faeces (OPG) 1n inoculated broiler chickens fed

3 different diets.

ulated birds at d 28 (p<0.01), Table 5. At
slaughter there were no differences between in-
oculated and controls in either of the experi-
ments. No differences were found between di-
ets.

Gizzards

The weight of the gizzards in Experiment 1
(Table 4) was higher for chickens fed whole
wheat (p<0.003) and whole wheat and grit
(p<0.006) than for chickens fed only standard
feed. Also the gizzard weight expressed as per-
centage of body weight was higher for chickens
given whole wheat with or without access to
grit (p<0.02). There were no differences in giz-
zard weights between inoculated and uninocu-
lated chickens.

Discussion

The inoculation doses used in the experiments
were relatively low, which would simulate a
subclinical level of infection. It was anticipated
that if no positive effects of diets were found in

a low dose inoculation, no benefits could be ex-
pected during a severe infection.

Body weight changes were applied as an indi-
cation of diet effects on the severity of the coc-
cidial infection. Weight gain is normally not af-
fected, or only slightly reduced, during mild
Eimeria infections (Conway et al. 1993). The
induced infection of E. maxima slightly im-
paired bird performance in the experiment. Not
only weight gain, but also feed conversion ratio
and carcass percentage were negatively af-
fected. The infection seemed to have less nega-
tive effect on weight gain in birds given whole
wheat as compared with groups fed only stan-
dard feed, but differences were not statistically
significant. Weight gain between inoculation
and slaughter in inoculated birds, compared
with uninoculated controls, was 81% for chick-
ens given standard feed, compared with 98%
for birds given standard feed and whole wheat,
and 92% when given standard feed and both
wheat and grit supplement. The E. tenella in-
fection did not affect bird performance. Higher
doses of oocyst inocula are probably needed to

Acta vet. scand. vol. 39 no. 4, 1998
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impair performance (Conway et al. 1993).
Oocyst shedding in birds inoculated with E.
tenella showed peaks at 7-9 days and 14-16
days p.i., implying a reinfection. Birds inocu-
lated with E. maxima, which were slaugh-
tered at an earlier age (36 days vs 44 days),
showed only one peak in the oocyst output 7
days p.i. Thereafter the shedding decreased,
but it never ceased completely during the 2-
week experimental period. The number of
oocysts shed did not differ between birds
given different diets in either of the experi-
ments. These findings contradict results by
Cummings (1992), who reported a marked
decrease in oocyst shedding in birds given
whole wheat supplement relative to those fed
only a standard pelleted feed. Whole grain
feeding increased gizzard size, and thus giz-
zard activity. A larger grain intake that further
increases gizzard size might be needed to en-
sure the desired anticoccidial effect, but it
should also be considered that, among other
stimuli, the grinding action of the gizzard
plays an important role in breaking up the
oocysts and thus triggering the release of
sporocysts and sporozoites (Fernando 1990).
This implies that the findings of Cummings
may not have been caused by increased giz-
zard activity due to whole wheat feeding, but
possibly by other dietary factors.

An Eimeria infection mncreases the preva-
lence of C. perfringens. Al-Sheikhly & Al-
Saieg (1980) found a significant difference in
mortality rates due to necrotic enteritis be-
tween birds infected with E. acervulina and
birds infected with E. necatrix before infec-
tion with C. perfringens, which indicates that
there might be a difference between Eimeria
species in this respect. In our study, birds in-
oculated with E. tenella tended to have lower
levels of C. perfringens 1 week p.i. in com-
parison with controls, however the differ-
ences were not statistically different. This

Acta vet scand vol 39 no 4,1998

CV, %
1299
1174
24.7
34.6
552
4.78
11.6
14.0

Inter-
actions
0.62
0.20
0.67
0.76
012
0.22
0.92
0.77

p-values

Inocula-
tion
1.0
0.37
006
0.91
0.28
003
0.95
0.96

Feed
0.85
0.62
0.87
0.66
0.93
0.68
0.006
0.02

Standard
+ wheat
and grit
0.67
0.14
6 81
5.36
154
197
29.4
1.50

Umnoculated
Standard
+wheat

0.33
0.05
6.62
5.81
1.52
2.05
30.8
1.42

0.33
0.10
699
6.02
1.45
1.91
234
1.14

Standard

Standard
+ wheat
and grit
033
0.14
5.62
500
143
2.12
30.2
141

Standard

+wheat
0.67
024
576
6 64
1.43
2.05

301
149

Inoculated

0.33
4.64
5.21
153
210

236
1.16

Standard

(days)
28
44
28
44
36

Table 4. Experniment 1 Effect of moculation of Eimeria tenella on lesion score, gizzard weights and occurrence of Clostridium perfringens’.
Age

2 Average level of carriage as log,, colony units per gram of caecal contents.

! Inoculation at 21 days and slaughter at 44 days of age.

C. perfringens?,
Feed conversion
ratio kg/kg
Gizzard weight, g
% of body weight

Lesion score
log,,



CV, %
115.6
59.8

Inter-
actions
0.95
0.65

Statistical p-values
Inocula-
tion
0.04
0.14

Feed
0.24
0.32

Standard

+ wheat

and grit
1.07
1/3
2.47
4/6

Uninoculated
Standard
+wheat
0.59
2/3

Standard
0.33
0.32
173

+ wheat
and grit
133
0.8
3/3
7.0

Standard
5/6

Inoculated
Standard
+wheat
1.0
0.75

3/3
7.0
5/6

2.0
0.44
3/3

Standard

Age
(days)
28
36
28

No /No.

log,,

Table 5. Experiment 2. Effect of inoculation of Eimeria, maxima on lesion score and occurrence of Clostridium perfringens’.

Lestion score
C perfiingens?,
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finding contradicts Baba et al. (1992), who
showed that an E. fenella infection made the
birds more receptive to clostridial infection. At
slaughter, there were no differences between in-
oculated and uninoculated birds. Birds inocu-
lated with E. maxima had higher levels of C.
perfringens than uninoculated birds 1 week p.i.,
but again there were no differences at slaughter.
Stutz & Lawton (1984) have shown an inverse
correlation between number of C. perfringens
and weight gain in broiler chickens. Whether
the weight gain of E. maxima-inoculated chick-
ens in this experiment was affected by the
Eimeria infection, by an increased prevalence
of C. perfringens, or by other changes of the in-
testinal microflora caused by the infection, is
not clear.

Lesion scores are frequently used to assess the
severity of coccidial infections (Johnson &
Reid 1970). However, Kaldhusdal & Hofsha-
gen (1992) showed that subclinical intestinal
diseases other than coccidiosis may also pro-
duce intestinal lesions in broiler chickens.
These lesions may erroneously be considered to
be caused by coccidia 1n a lesion scoring tech-
nique unless microscopical examination for
oocysts and endogenous stages of the parasites
is performed (Johnson & Reid 1970). Accord-
ing to Johnson & Reid (1970) scoring of birds
with an E. maxima mfection may be difficult to
interpret, as the degree of pathogenicity does
not always correlate with the severity of the le-
sions, but Conway et al. (1990) found a modest
decrease in weight gain with increasing lesion
scores in an E. maxima infection. In the present
study, inoculation with E. tenella did not signif-
icantly result in specific lesions in the caeca,
whereas some unspecific lesions were observed
in the small intestine. This result indicates that
only amild E. tenella infection was established.
In birds inoculated with E. maxima, lesion
scores 7 days p.i. were higher in inoculated
birds than in uninoculated controls. One week

48.4
331

0.01 0.69
0.39 0.68

0.51
0.54

3.67

4.90
4/6
391

2.74
5/6
3.99

5.94
391 4.06

6/6
5.35

No./No.

log,,

2 Number of positive birds out of number examined and average level of carriage as log,, colony units per gram of caecal contents.

! Inoculation at 21 days and slaughter at 36 days of age.
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later, at slaughter, scores were generally lower
and no differences between inoculated and
uninoculated chickens were seen. No coccidia
were detected at the microscopic examination
of intestinal scrapings at slaughter, suggesting
that inoculated birds had recovered and that the
lesions observed may have been due to other
factors.

In conclusion, in the present experiments whole
wheat supplementation, with or without grit,
did not have a significant effect on the perfor-
mance of broiler chickens experimentally in-
fected with E. maxima or E. tenella. Even
though the E. fenella infection did not affect
chicken live weight, there was no positive ef-
fects of whole wheat supplement on oocyst
shedding or intestinal lesion scores.
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Sammanfattning
Effekten av helt vete pd experimentella koccidieinfek-
tioner hos slaktkycklingar.

12 forsok (n, = 144, n, = 216) studerades foljderna
av experimentella koccidieinfektioner hos slaktkyck-
lingar som getts helt vete, med eller utan tillging till
granitgryn, i jamforelse med kycklingar som fétt ett
pelleterat standardfoder. Veteinblandningen 6kades
gradvis upp till 30% vid 3 veckors alder. Kyckling-
arna hélls i en frin borjan parasitfri miljé med fri till-
géng till foder och vatten. Granitgryn gavs separat 1

fri tillging. Fodret inneholl varken foderantibiotika
eller koccidiostatika.

Vid 3 veckors &lder inokulerades hilften av kyckling-
arna indiwviduellt med 500 sporulerade oocystor av E.
tenella (forsok 1) eller 3000 sporulerade oocystor av
E. maxima (forsok 2), och de aterstiende oinokule-
rade kycklingarna hélls separat som kontroll. Antalet
utséndrade oocystor bestimdes for varje grupp sepa-
rat. Tarmlesioner graderades pd 6 kycklingar per
foder (varav hilften oinokulerade) 1 vecka efter
mokuleringen, och pé alla aterstdende kycklingar vid
slakt.

Hos kycklingar inokulerade med E. maxima tende-
rade djur som fatt tillskott av helt vete att ha en min-
dre viktforlust dn djur som fitt standardfoder
(p<0.09). Tillskott av helt vete piverkade inte tillvix-
ten hos kycklingar inokulerade med E. tenella. An-
talet utsondrade oocystor eller grad av tarmslesioner
orsakat av koccidierna paverkades inte av fodret i na-
got av forsoken. I badda experimenten var forekom-
sten av Clostridium perfringens hogre hos inokule-
rade djur, men det var ingen piverkan av foder.
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