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Abstract
The aim of this study was to determine the effects of grit supplementation to the diets containing maize and barley as cereal grains on performance
and slaughter characteristics in broilers. In the experiment, a total of 160 Ross 308 male broiler chicks were allocated to 2 experimental groups
with 4 replicate pens containing 20 birds per each for 5 weeks of experimental period. Granite grit was added at the level of 0 and 0.8% to the basal
diets containing barley and maize as cereal grains for control and treatment groups, respectively. Granite grit supplementation had no significant
effect on final body weight and body weight gain. Feed intake during the experiment was significantly reduced by grit supplementation (P<0.05).
However, no significant differences were observed with the feed conversion ratio. Granite grit supplementation to the diets of broilers increased
the relative weight of gizzard (P<0.001) and decreased the relative weight of abdominal fat (P<0.05). Dietary treatments did not affect blood
serum total cholesterol and triglyceride. In conclusion, granite grit supplementation might be used in broiler nutrition due to having increment in
the relative weight of gizzard and reduction in relative weight of abdominal fat.

Keywords: Broiler, Slaughter characteristics, Gizzard, Grit, Performance

Tahıl Taneleri Olarak Mısır ve Arpa Kapsayan Karma Yemlere Grit
İlavesinin Broylerlerde Performans ve Kesim Özelliklerine Etkileri
Öz
Bu çalışmada amaç, tahıl tanesi olarak mısır ve arpa kapsayan karma yemlere grit ilavesinin broylerlerde performans ve kesim özelliklerine olan
etkilerinin belirlenmesini oluşturmuştur. Denemede, toplam 160 adet Ross 308 erkek broyler 5 haftalık deneme süresince her birinde 20 civciv
bulunan 4 tekrarlı 2 deneme grubuna ayrılmıştır. Granit grit tahıl tanesi olarak mısır ve arpa kapsayan kontrol ve deneme grupları temel rasyonlarına
sırasıyla %0 ve %0.8 düzeylerinde eklenmiştir. Granit grit ilavesinin, deneme sonu canlı ağırlık ve canlı ağırlık kazancı üzerine önemli bir etkisinin
olmadığı görülmüştür. Deneme süresince yem tüketimi grit ilavesiyle önemli miktarda azalmıştır (P<0.05). Gruplar arasında yem dönüşüm oranı
bakımından istatistik açıdan önemli bir farklılık gözlenmemiştir. Mısır ve arpa kapsayan rasyonlara granit grit katkısı relatif taşlık ağırlığını artırmış
(P<0.001) ve relatif abdominal yağ ağırlığını azaltmıştır (P<0.05). Grit ilavesi kan serumu toplam kolesterol ve trigliserit düzeylerini etkilememiştir.
Sonuç olarak, tahıl tanesi olarak mısır ve arpa kapsayan karma yemlere granit grit ilavesinin relatif taşlık ağırlığını artırması ve relatif abdominal yağ
ağırlığını azaltması nedeniyle broyler beslenmesinde kullanılabileceği saptanmıştır.

Anahtar sözcükler: Broyler, Grit, Kesim özellikleri, Performans, Taşlık

INTRODUCTION
Grit, as a stone and a rock fragment derived from granite,
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is used by the birds to enhance the mechanical digestion
in gizzard [1]. Especially, one of the main advantages
of dietary grit inclusion is its positive effect on gizzard
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development and functionality. The gizzard, serve as teeth,
is one of the organs of the digestive system of birds. This
specialized stomach, constructed of thick muscular walls, is
used for grinding up feed, often aided by particles of stone
or grit [2]. However, broilers are usually fed with an easily
digestible mash or pelleted diet. Pellet feeds used in poultry
provide high feed consumption, but adversely affect
gizzard development [3]. Insufficient stimulation of gizzard
development reduces nutrient absorption and digestibility
due to an increase in the rate of passage of feed from
gizzard to intestines [4]. It has been reported that gizzard
development is substantially stimulated if diets are consisted
of whole cereals or insoluble fibre [5]. Especially, the use of
grit is gaining importance in nutrition with grain or roughly
milled grain [6]. Grit stones in the gizzard of the birds lead
to better grinding which allows longer retention of the
digesta and a better feed flow [5,7-9]. Half of the feed had passed
the gizzard within two h and showed that the volume of the
gizzard may increase substantially when grit is added to the
diets. The granite grit increases the size of the gizzard on
average as much as 50% and increases its muscular power [10].
Grit also provides supplementary calcium and other
minerals that are important for seed-consuming animals [7].
Numerous studies have been conducted to evaluate the
efficacy of granite grit in broiler diets. Yıldız et al.[6] reported
that inclusion of insoluble grit to the broilers diets
increased the weight and the volume of the gizzard of
the broilers. Moghaddam et al.[11] showed that use of grit
supplementation to diets significantly improved the growth
performance in broilers fed with grit 2 mm than that of
those were not given. However, Bennett and Classen [12]
stated that supplying insoluble grit had no beneficial effect
on production parameters to laying hens fed whole barley
or mash diets. Fuerjiafu [13] also reported that feeding grit
to broiler chickens did not improve the gizzard weight
and the performance and did not regulate the feed flow.
Garipoğlu et al.[1] showed that although optional insoluble
granite-grit consumption by broilers increased the weight
of gizzard and length of gut, it did not improve growth
performance. On the other hand, the amounts of grit in
bird gizzards depend not only on the behaviour or need of
birds, but also on retention of these particles in the gizzard.
For instance, hard diets may reduce grit retention in the
gizzard [7]. Due to these reasons, there are controversial
results about grit usage. Therefore, the purpose of this
experiment was to determine the effects of granite grit
supplementation to broiler diets containing maize and
barley as cereal grains on performance and slaughter
characteristics.

MATERIAL and METHODS

Birds, Housing and Feeding
A total of 160 Ross 308 seven-day-old male broiler chicks
were divided into one control and one treatment group
with 4 replicates per group, each of which consisted of 20
chickens. The chickens were housed in environmentally
controlled pens and provided with continuous light during
the 5 week of experimental period. Temperature was
adjusted to the according to the recommended conditions
for Ross 308 broiler during the study [14]. Average room
temperature was 30±2oC on the first week and then
gradually lowered to average 22±2oC, and this temperature
was maintained up to slaughter age. Each pen had wood
shavings litter, feed (in mash form) and water were provided
ad libitum throughout the experiment.
The starter diets and grower diets were mainly consisted of
maize, barley and soybean, and were offered to birds from
7-21, and 21-42 days of age, respectively. The ingredients
and chemical composition of the basal diets for starter and
grower periods are shown in Table 1. Granite grit having a
particle size of 1-2 mm was obtained from a commercial
company in Ankara-Turkey and it was used at the level of
0 and 0.8% for the diets of control group and treatment
group, respectively. Granite grit used in this experiment
contained 68.22% SiO2, 16.75% Al2O3, 4% K2O, 3.7%Na2O,
Table 1. The ingredients and chemical composition of the basal diets
Starter Diet
(7-21 D)

Grower Diet
(21-42 D)

Corn

320.0

360.0

Barley

200.0

200.0

Soybean meal

300.0

263.0

Full-fat soya

70.0

75.0

Ingredients, g/kg

Fish meal

40.0

20.0

Sunflower seed oil

41.0

53.0

Limestone

10.0

10.0

Dicalcium phosphate

10.0

10.0

Salt

2.5

2.5

Vitamin premixa

2.0

2.0

Mineral premix

1.0

1.0

DL-methionine

1.5

1.5

Lysine

1.0

1.0

Choline chloride

1.0

1.0

b

Analyzed nutrient values
ME, kcal/kgc

2998

3105

Crude protein, %

23.52

21.07

Calcium, %

0.99

0.91

Total phosphorus, %

0.72

0.69

Contained per 2 kg: 11.000.000 IU vitamin A, 3.500.000 vitamin D3, 100
g vitamin E, 3 g vitamin K3, 3 g vitamin B1, 6 g vitamin B2, 15 g calcium
D-pantothenate, 1 g vitamin B6, 20 mg vitamin B12, 35 g niacin, 1.5 g folic
acid and 200 mg biotin; b Contained per 1 kg: 30 g Cu, 120 g Mn, 110 g
Zn, 2 g I, 300 mg Se and 50 g Fe; c Calculated [18]
a

Animal Care and Use
All experimental procedures were approved by The Animal
Ethics Committee of the Ankara University (2018-19-124).
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1.68% Fe2O3, 0.48% MgO, 0.38% TiO2, 1.40% P2O5, 0.72%
MnO and 1.80% CaO.
Traits Measured
Nutrient compositions of the diets were determined
according to the AOAC [15]. The samples were ashed in a
muffle furnace prior to the analysis of calcium and total
phosphorus [16,17]. Metabolizable energy levels of diets were
estimated using the Carpenter and Clegg’s equation [18].
Mineralogical composition of granite grit was determined
by D8 Advance Diffractometer AXS (Bruker, Germany).
Chicks were weighed individually at the beginning of the
experimental period and weekly to determine the body
weight and body weight gain. Feed consumption was
determined weekly and the feed conversion ratio was
calculated as kg feed per kg body weight gain. The birds
were observed for evaluating mortality.
At day 41, 8 broilers from each subgroup were randomly
selected and bled from the vena brachialis under the
wing. Blood samples were taken in the tubes having no
anticoagulant for estimating cholesterol and triglyceride
levels. Blood samples were centrifuged at 3220 x g for
8 min. Serum was collected and stored at -20°C. Serum
cholesterol and triglyceride levels were determined
using a Hitachi auto-analyzer (Hitachi, Tokyo) and its
accompanying commercial kits.
At the end of the study (day 42), 8 broilers from each
subgroup were randomly selected for processing. Feed
was removed 5 h prior to slaughtering. Broilers were
weighed and slaughtered in a commercial processing plant.
Hot carcass, abdominal fat, liver, heart, spleen, gizzard and
bursa Fabricius were weighed and expressed as percentage
of slaughter weight.

Table 2. Effects of dietary grit supplementation on body weight and body
weight gain of broilers
Period, days

0.8

7

148.66

148.90

0.955

14

368.88

364.34

0.435

21

713.68

718.67

0.770

28

1158.93

1158.88

0.999

35

1654.68

1662.30

0.942

42

2135.83

2157.24

0.869

7-14

220.21

215.44

0.353

14-21

344.80

354.33

0.649

21-28

445.26

440.21

0.918

28-35

495.75

503.43

0.857

35-42

481.15

494.94

0.698

Body weight gain, g

7-21

565.01

569.77

0.812

21-42

1422.15

1438.58

0.887

7-42

1987.17

2008.34

0.874

n=4; No statistical significant differences between groups

Table 3. Effects of dietary grit supplementation on feed intake and feed
conversion ratio of broilers
Period, days

Grit, %
0

Significance

0.8

Feed intake, g

Data were analysed using by SPSS 23.0 (SPSS Inc., Chicago,
IL, USA). The normality of data distribution was checked
using the Kolmogorov-Smirnov test. Comparison between
groups was examined with independent samples t test.
Level of significance was taken as P<0.05. Data were given
as mean±standard error of mean [19].

7-14

329.98

324.23

0.240

14-21

579.17a

543.33b

<0.001

21-28

819.59

811.27

0.232

28-35

1011.05a

957.85b

0.004

35-42

1020.33

1016.99

0.428

7-21

909.15a

867.56b

<0.001

21-42

2850.96a

2786.10b

0.004

7-42

3760.11

3653.67

<0.001

a

b

Feed conversion ratio, g feed/ g weight gain

The effect of dietary grit supplementation on body weight
and body weight gains of broilers is shown in Table 2.
Granite grit supplementation to the diets containing maize
and barley as cereal grains did not significantly affect the
final body weight and body weight gain.
The effect of dietary grit supplementation on feed
intake of broilers is shown in Table 3. Feed intake during
the experiment was significantly reduced (P<0.05) by
grit supplementation. Feed conversion ratio was not

Significance

0

Body weight, g

Statistical Analyses

RESULTS

Grit, %

n=4;

a,b

7-14

1.50

1.51

0.827

14-21

1.69

1.54

0.182

21-28

1.86

1.89

0.918

28-35

2.05

1.93

0.525

35-42

2.14

2.07

0.627

7-21

1.61

1.53

0.190

21-42

2.02

1.96

0.715

7-42

1.90

1.83

0.591

means a row followed by different letters differ significantly (P<0.05)
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Table 4. Effects of dietary grit supplementation on slaughter characteristics
of broilers
Characteristics, %

Grit, %

Significance

0

0.8

Carcass yield

75.18

74.65

0.161

Abdominal fat

1.97a

1.67b

0.008

Heart

0.60

0.58

0.236

Liver

2.68

2.70

0.759

Gizzard

1.51

b

a

1.65

0.001

Spleen

0.15

0.16

0.684

Bursa Fabricius

0.20

0.21

0.728

n=32; a, b means a row followed by different letters differ significantly (P<0.05)

Table 5. Effects of dietary grit supplementation on serum total cholesterol
and triglyceride in broilers
Blood Parameters,
mg/dL

Grit, %

Significance

0

0.8

Total cholesterol

93.25

94.88

0.736

Triglyceride

82.97

82.38

0.774

n=32; No statistical significant differences between groups

affected significantly by grit supplementation during the
experimental period (Table 3). However, 0.8% granite grit
supplementation improved total feed conversion ratio
numerically by 3.68% (P>0.05).
The effects of dietary grit supplementation on carcass yield
and weight percentages of internal organs in broilers are
shown in Table 4. In this study, granite grit supplementation
did not significantly affect carcass yield. In contrary, the
relative weight percentage of gizzard was increased (P<0.001)
and the relative weight percentage of abdominal fat was
decreased (P<0.05) by grit supplementation.
No significant differences were observed among the
treatment groups in terms of blood serum total cholesterol
and triglyceride levels during the experiment as shown in
Table 5.

Discussion
In the present study, inclusion of granite grit to the diets
containing maize and barley as cereal grains did not
significantly affect the final body weight and body weight
gain. Similarly, some researchers stated that inclusion
of insoluble grit had no effect on body weight and body
weight gain of laying hens [12] and broilers [1,20,21]. However,
Moghaddam et al.[11] reported that body weight gains
were significantly improved in broilers added with grit
having 2 mm size compared to chickens treated by grit
having 3 and 4 mm in size (P<0.05) in direct proportion
to the numerical increase in gizzard volume. Erener et al.[2]

reported that grit supplementation to high energy and
low fiber diets increased final body weight and total body
weight gain.
Bale-Therik and Sabuna [22] showed that the diets contained
grit had a significant effect on the body weight gain of local
chicken as a result of improved digestibility of ingesta by
increasing the grinding capability in the presence of grit.
The differences in literatures may be due to the differences
in source and particle size of the grit, diet ingredients and
the diet composition.
In our study, during the experiment, feed intake was
significantly reduced (P<0.05) by grit supplementation.
Although feed conversion ratio was not statistically affected,
0.8% granite grit supplementation improved total feed
conversion ratio numerically by 3.68% (P>0.05) (Table 3).
This numerical increment for feed conversion ratio can
be explained by reduced feed intake. Similarly, Yalçın et
al.[21] reported that feed intake during the experiment
was significantly reduced and feed conversion ratio was
not affected by grit addition to the diets based on maize
and soybean. Erener et al.[2] also stated that although
inclusion of grit to broiler diets decreased feed intake by
approximately 10 g (P<0.01), grit consumed by chicks
provided better performance in terms of feed intake and
feed conversion ratio. Adeniji [23] reported that inclusion
of 5% grit decreased feed intake and improved feed
conversion ratio of one-day old pullet chicks fed rice
husk. Garipoğlu et al.[1] stated that grit supplementation
to diets of broiler decreased the feed intake. In contrary,
feed intake and feed conversion ratio of broilers [13] and
turkey toms fed to diets containing whole barley (up to
20%) [24] were not affected by grit addition. Contrary to all
findings, Ling et al.[25] reported that the addition of dietary
crude fiber and grit supplementation up to 4% to gosling
diets improved average daily feed intake (P<0.001) and
also stated that feeding grit may probably release more
nutrients such as starch to supply more energy.
In the present experiment granite grit supplementation did
not significantly affect carcass yield, weight percentages
of heart, liver, spleen and bursa Fabricius. However, the
most important findings in our study are the results of the
increment in the relative weight percentage of gizzard
(P<0.001) and the reduction in abdominal fat (P<0.05)
with grit supplementation. Similar results were obtained
in the study with grit supplementation to the diets based
on maize and soybean [21]. Decrease in abdominal fat as
the main source of poultry waste is very important point in
broiler production. Some researchers [1,2,11] stated that there
were no differences with using grit among the groups in
terms of carcass yield and relative percentages of organ
weight. Some early studies [1,26-28] showed that granite grit
usage increased the weight of gizzard but had no effect on
performance of broilers, which is also consistent with our
results. This result can be explained by a large proportion
and different size of the grit stones consumed by chicks
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retained in the gizzard [2,29]. Besides, it has been reported
by Makivic et al.[30] that insoluble fiber supplementation
stimulates gizzard function by prolonging the transit time
of ingested feed from the proventriculus to the gizzard,
in despite of being not any increase of gizzard relative
weight. Insoluble grit such as granite grit is more resistant
of the dissolving pH secreted in the proventriculus, therefore
having a longer retention time in the gizzard [29]. Some
researches revealed the beneficial effects of grit stones on
development of gizzard and thus had better performance
of broiler [2,6,25,31,32]. Liu [20] stated that broilers fed granite
grit had significantly larger values of gizzard content
weight, relative gizzard content and empty gizzard
weight. However, Fuerjiafu [13] reported that there was no
significant difference in gizzard weight between grit-fed
birds and non-grit-fed birds (P>0.05). Larsson [29] concluded
that granite grit did not have any significant effects on
performance and gizzard development in broilers.
However, the granite grit supplementation had been
reported to have no significant effects on the relative
weight percentage of abdominal fat in broiler [2] but was
increased in goslings [25]. In contrary, the chicks fed 5%
grit had a better (P>0.05) fat retention than the chicks fed
0% grit [23] Similar to the present study, some researchers
showed that grit had no effect on serum total cholesterol
and triglyceride level in broilers [21] and goslings [25].
As a conclusion, addition of 0.8% granite grit having a
particle size of 1-2 mm to the diets containing maize and
barley as cereal grains may be useful supplement in broilers
in the field due to the improvements in relative weight of
gizzard and reduction in relative weight of abdominal fat.
However, further studies are needed to test the efficiency
of granite grit supplementation in broilers fed diets having
different fiber composition.
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